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Abstract The use of combined oral contraceptives (COCs) is associated with approximately 
2-fold and over 4-fold increased relative risks of arterial and venous thromboem-
bolic events, respectively. The highest risk of venous thromboembolism occurs 
in the first year of use (OR: 4.17) and is reduced to 2.76 over baseline risk after 
4 years of therapy. The risk of myocardial infarction does not correlate to the 
length of therapy and disappears after treatment termination. Most of women, 
using COCs, have low absolute cardiovascular risks and benefits outweigh the risk 
associated with this method of birth control. However, in some cases, COCs may 
be contraindicated due to excessively increased cardiovascular risks. Current users 
of COCs, older than 35 years, appear to show an estimated 2.5-fold and 10-fold 
increased risk of venous thromboembolism in comparison to younger than 
35 years COCs non-users and users, respectively. COCs users, who are current 
smokers, have 10-fold increased risk of myocardial infarction, whereas the risk of 
stroke increases nearly 3-fold. The presence of poorly controlled hypertension is 
associated with approximately 3-fold increased risks of myocardial infarction and 
ischemic stroke, while the risk of haemorrhagic stroke rises 15-fold. In women 
suffering from hypertension, discontinuation of COCs may improve blood pres-
sure control. Women, who had their blood pressure measured before COCs use, 
have 2–2.5-fold decreased risk of myocardial infarction and ischaemic stroke. 
In women with multiple cardiovascular risk factors the use of progestogen-only 
contraceptives (POCs) should be considered. POC therapy is associated with 
substantially less risk of cardiovascular events than COCs.

Abbreviations:
COCs  - combined oral contraceptives
VTE  - venous thromboembolism
EE  - ethinyl estradiol
WHO  - World Health Organization
BMI  - body mass index
POCs  - progestogen-only contraceptives
ACOG  - American Congress of Obstetricians and Gynaecologists



586 Copyright © 2013 Neuroendocrinology Letters ISSN 0172–780X • www.nel.edu

Pawel Kaminski, Monika Szpotanska-Sikorska, Miroslaw Wielgos

INTRODUCTION

Over 50 years of common use of hormonal oral con-
traceptives provided further information on their 
safety and adverse effects. Combined oral contracep-
tives (COCs) constitute the basic birth control method 
in 58% women in their 20s or 30s. COCs are preferred 
by 15% of women between 35 and 39 years of age and 
5% of women over 45 years of age. Introduction of hor-
monal contraceptives requires adequate qualification 
with possible risk factors being considered. Since the 
first COC was introduced, the problem of cardiovascu-
lar adverse effects has been widely discussed.

Venous thromboembolism (VTE) includes deep vein 
thrombosis (DVT), pulmonary embolism and cerebral 
venous sinus thrombosis. The risk of VTE increases in 
women using COCs compared to the overall population. 
The highest risk is observed within the first year of COC 
use (OR: 4.17) and decreases as the therapy advances 
down to 2.98 in years 1–4 and to 2.76 after 4 years of 
COC use, maintaining the higher level compared to the 
overall population (Lidegaard et al. 2009). At present 
COCs containing ≤35 μg are believed to pose a lower 
risk of cardiovascular complications. Nevertheless, 
there are no definitive data that would enable evaluation 
of the influence of therapy with ≤20 μg ethinyl estradiol 
(EE). Lidegaard et al. noted 18% reduction of incidence 
of thrombotic complications in females receiving COCs 
containing 20 μg EE combined with desogestrel or ges-
toden compared to 30–40 μg EE (Lidegaard et al. 2009). 
Results of the EURAS trial demonstrated only statisti-
cally insignificant reduction of thromboembolic compli-
cations in females receiving 20 μg EE compared to 30 μg 
EE (Dinger et al. 2007). Studies carried out in Danish 
population did not reveal such correlation (Severinsen 
et al. 2010). The literature is also lacking long-term 
studies that would analyse COCs containing natural 
estrogen. It is believed that the overall risk of throm-
boembolic complications for this type of tablets should 
be considered comparable to other COC methods.

Introduction of new generation progestogens 
brought on a revolution in the use of COCs. Therefore, 
it was quite surprising to discover that the study results 
confirm 7.3- and 5.6-fold increase of thrombotic com-
plication risk in females receiving COCs with desoges-
trel and gestoden, respectively (van Hylckama Vlieg 
et al. 2009). Whereas the risk related to norgestimate, 
which is metabolised to levonorgestrel is comparable 
to second generation progestogens (Jick et al. 2006). In 
case of levonorgestrel the risk is 3.6-fold higher than 
in the overall population. Other progestogens, such as 
drospirenone (fourth generation) are associated with 
6.3-fold higher risk, whereas cyproterone is associ-
ated with 6.8-fold higher risk of VTE (van Hylckama 
Vlieg et al. 2009). In the meta-analysis of 13 trials third 
generation progestogens were found to involve 1.7-fold 
higher risk of thromboembolic incidents compared to 
the second generation (Kemmeren et al. 2001). More-

over, the risk increases in females who introduce hor-
monal contraceptives for the first time and decide to 
use advanced generation formulations.

The risk of VTE related to using COCs in females 
<30 years of age is estimated to 3.7/10,000 cases annu-
ally compared to 1.2/10,000 in subjects, who do not 
use this therapy. The risk increases considerably with 
age. In COCs users aged 30–40 the risk amounts to 
10/10,000 and in the group of 40–50 years of age it is 
13.3/10,000. In females aged 40–50, who do not use 
hormonal therapy, the values increase up to 2.3/10,000 
(Heinemann L et al. 2007, RCOG 2010).

The trials also indicate that obese women with body 
mass index (BMI) ≥30 kg/m2 who receive COCs may 
be exposed to increased risk of VTE. The risk of deep 
vein thrombosis is also 5 to 8-fold higher than in obese 
females, who do not use contraceptive pills and 10-fold 
higher than in women, who are not obese and do not 
use COCs. The World Health Organization (WHO) 
recommends prescribing COCs for obese women only, 
when the benefits outweigh the risk related to this 
method (WHO 2009). It is recommended that COCs 
may be used in women with BMI within the range of 
30–34.9 kg/m2, if the benefits outweigh the risk related 
to this method. In case of BMI ≥35 kg/m2, the risk of 
COCs use may outweigh the benefits resulting from 
the therapy. In unclear clinical cases the progestogen-
only contraceptives (POCs) may be used, regardless of 
females’ weight (RCOG 2010). 

According to WHO recommendations COCs should 
not be prescribed for women with active or resolved 
VTE as well as in stable clinical conditions regardless 
of anticoagulant therapy (WHO 2009). The American 
Congress of Obstetricians and Gynaecologists (ACOG) 
also do not recommend COCs in females with evi-
dence of thromboembolism in history, whereas they 
allow COC treatment when combined with anticoagu-
lant therapy (Kemmeren et al. 2001). The oral contra-
ceptive pill should not be taken during major surgical 
procedures with expected long-term immobilisation 
and in women with diagnosed thrombogenic mutation 
(van Hylckama Vlieg et al. 2009). However, it is worth 
mentioning that the trait of thrombogenic mutation in 
young, heterozygous females with no thromboembo-
lism in history is a relative contraindication for hor-
monal contraceptives. The combined contraceptive pill 
may be offered in case of short-lasting immobilisation 
during a major surgical procedure, superficial phlebitis 
as well as family history of VTE in first degree rela-
tives, if the benefits outweigh the risks related to the 
therapy (WHO 2009). In some of the clinical cases 
mentioned above, POC may be a good alternative in 
females showing deep vein thrombosis risk factors in 
particular. The oral progestogen therapy was demon-
strated to be associated with no thromboembolism risk 
or to pose a minor thromboembolism risk (Lidegaard 
et al. 2009; WHO 1998). The risk of deep vein throm-
bosis in women using POCs with the content of 30 μg 
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levonorgestrel or 350 μg norethisterone, is estimated to 
be slightly lower (OR: 0.59), and for 75 μg desogestrel 
slightly higher (OR: 1.10) than in the overall popula-
tion (Lidegaard et al. 2009). The randomised trial to 
compare the effect of 75 μg desogestrel and 30 μg levo-
norgestrel did not indicate deviations of parameters 
in the coagulation system in either of the study arms 
(Winkler et al. 1998).

Low-dose hormonal contraceptives cause a 1.84 
and 2.12-fold increase of the risk of myocardial infarc-
tion and ischemic stroke, respectively (Baillargeon et 
al. 2005). The risk of stroke increases with age (Straka 
& Trapezanlidis 2013). Approximately 13% of all the 
strokes in European females aged 20–44 are estimated 
to be related to COCs (WHO 1998). Contraceptives 
containing <50 μg EE increase the stroke risk in Euro-
pean females to a lesser extent (OR: 1.41) compared to 
high-dose formulations (OR: 2.71). The risk of cardio-
vascular incidents also depends on the type of proges-
togen. The incidence of ischemic strokes is the highest 
with the first generation progestogens (Heinemann et 
al. 1998). Second generation progestogens increase the 
risk of myocardial infarction (OR: 1.85) and ischemic 
stroke (OR: 2.54), and in case of the third generation 
only the incidence of ischemic stroke increases consid-
erably (OR: 2.03) (Baillargeon et al. 2005). The risk of 
cardiovascular events does not correlate to the dura-
tion of the therapy and disappears, when the therapy 
is terminated (Baillargeon et al. 2005; Heinemann et al. 
1998). Positive history of low-dose COCs decreases the 
risk of myocardial infarction as well as ischemic stroke; 
however, it does not influence the incidence of haem-
orrhagic stroke (Baillargeon et al. 2005; Schwartz et al. 
1998; Sidney et al. 1998). In the group of COCs users 
aged ≤35 no increase in the risk of haemorrhagic stroke 
was demonstrated and in the group >35 years of age 
the risk rose 2-fold (WHO 1996). According to WHO 
recommendations lack of additional risk factors allows 
the use of COCs until the menopause. Moreover, the 
age >35 does not constitute a risk factor for progestogen 
therapy (WHO 2009).

In women reporting migraines the use of COCs 
causes a 2.08 and 2.15-fold increase in the incidence 
of ischemic and haemorrhagic stroke, respectively 
(Schwartz et al. 1998). Migraines with aura are associ-
ated with a higher stroke risk compared to migraines 
without aura. WHO does not recommend COCs in 
women suffering from migraines without aura, if they 
are ≥35 years old and women suffering from migraines 
with aura regardless of their age (WHO 2009). ACOG 
developed a similar recommendation, although they 
allow consideration of COCs, if the migraines are not 
accompanied by neurological focal symptoms and the 
patient does not smoke cigarettes, reports good general 
condition, and is <35 years old. In spite of the above, 
other birth control methods are recommended such as 
POCs, intrauterine device or mechanical contracep-
tives (ACOG 2006).

The use of COCs in cigarette smokers provokes a 
10-fold increase of myocardial infarction incidence 
and 2–3-fold increase of stroke incidence (Webberley 
& Mann 2006). The results of the RATIO study indi-
cate that the incidence of ischemic stroke in patients 
who are smokers and COCs users with additional risk 
factors is raised 4.4-fold (Kemmeren et al. 2002). In a 
Danish clinical-follow up trial a significant increase in 
the myocardial infarction incidence was observed in 
women using oral contraceptives and smoking ciga-
rettes or having family history of myocardial infarction 
(Lidegaard et al. 2009). Mortality due to cardiovascu-
lar incidents in smokers of ≤15 cigarettes a day using 
COCs amounts to 1/16,000, whereas in non-smokers 
it is 4 times lower. On the other hand, the risk of death 
in females ≥30 and ≥45 smoking >25 cigarettes a day 
is 6-fold and 8-fold, respectively, higher than in non-
smokers (Oliveira et al. 2007). Moreover, smokers with 
low, as well as, high risk of cardiovascular disorders 
have an identical, poor chance of smoking cessation 
(Zvolska et al. 2012). Among hormonal contraceptives 
for smokers over 40 years of age the POCs may be con-
sidered an alternative as there are no contraindications 
to use it in those cases (WHO 2009). The data indicate 
low risk of cardiovascular incidents (OR: 0.9) associ-
ated with this method of contraception.

COC-related cardiovascular risk in females with 
arterial hypertension is well established. COC use in 
this group of patients increases the incidence of myo-
cardial infarction 2–3-fold, the incidence of ischemic 
stroke 3-fold, and the incidence of haemorrhagic stroke 
even 10–15-fold (Baillargeon et al. 2005; Heinemann 
et al. 1998; Webberley & Mann 2006). A blood pres-
sure measurement before combined contraceptives are 
introduced causes a 2.5-fold decrease in the risk of isch-
emic stroke and 2-fold decrease in the risk of acute cor-
onary syndrome but does not influence the incidence of 
haemorrhagic stroke (Heinemann et al. 1998; Lubianca 
et al. 2005). Before contraceptives are introduced in 
women with currently normal blood pressure values it 
is worth ruling out hypertension during past pregnan-
cies. The studies indicate increased risk of myocardial 
infarction as well as VTE in women who had history of 
abnormal blood pressure values during past pregnancies 
and used COCs later on compared to COC users with 
a negative history of pregnancy-induced hypertension 
(WHO 2009). According to ACOG recommendations, 
combined contraceptives may be used in females with 
well-controlled hypertension, aged ≤35, non-smokers 
with no additional conditions or symptoms of vascular 
diseases (ACOG 2006). WHO recommendations treat 
COCs use in women with hypertension as a situation, 
where the risk outweighs the benefits resulting from 
this method. Although the amount of data is still insuf-
ficient, POCs may become an alternative for COCs 
(WHO 2009). The therapy in women suffering from 
arterial hypertension is associated with a low risk of 
cardiovascular events compared to a group of women 
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with hypertension, who did not use hormonal contra-
ceptives (WHO 1998). Discontinuation of combined 
contraceptives in hypertension patients may improve 
the control of blood pressure (Lubianca et al. 2005).

Introduction of hormonal contraceptives in clinical 
practice does not require routine screening for lipid dis-
orders. However, if the patient reports dyslipidaemia, 
the type and severity of it should be diagnosed as well as 
the occurrence of other risk factors should be assessed 
(WHO 2009). According to ACOG women with well-
controlled lipid disorders may use COCS with estrogen 
component ≤35 μg. In case of poorly-controlled dyslipi-
daemias such as hyperlipidaemia, hypertriglyceridemia 
or concurrent several risk factors of ischemic heart dis-
ease, other birth control methods should be considered 
(ACOG 2006). In the cases mentioned above POC may 
be used, if the benefits outweigh the risks related to the 
treatment (WHO 2009).

Low-dose hormonal contraceptives influence the 
metabolism of carbohydrates to a minimum extent. 
Long-term surveillance studies did not demonstrate 
increased incidence of glucose intolerance and diabetes 
mellitus, regardless of the COC content (Rimm et al. 
1992; Chasan-Taber et al. 1997). Among females with 
type 1 or type 2 diabetes it does not affect long-term 
glycaemic control, progression of diabetic retinopa-
thy or daily insulin requirement (WHO 2009, Diab & 
Zaki 2000; Garg et al. 1994). COC use does not pro-
voke changes either in the lipidogram or coagulogram 
(ACOG 2006; Diab, Zaki 2000; Petersen et al. 1995). 
Combined contraceptives do not increase the risk of 
retinopathy and neuropathy in young women with type 
1 diabetes (Garg et al. 1994). No increase of mortality 
due to cardiovascular reasons was found. According 
to ACOG recommendations in diabetic patients COC 
should be limited to women <35, non-smokers with no 
vascular diseases (ACOG 2006).

History of pregnancy-induced diabetes increases the 
risk of glucose intolerance as well as diabetes mellitus 
in more advanced age. In women with history of preg-
nancy-induced diabetes no effect of low-dose COCs 
was found on changes in the carbohydrates metabolism 
and development of type 2 diabetes mellitus (WHO 
2009; Kjos et al. 1998). Neither combined, nor single-
compound contraceptives influence lipidogram in 
women with a history of pregnancy-induced diabetes 
(WHO 2009). COC is hence believed to be an adequate 
birth control method in this group of women. How-
ever, the results of studies investigating the influence of 
POC on the development of type 2 diabetes mellitus in 
women with a history of pregnancy-induced diabetes 
are inconsistent (WHO 2009).

The risk of cardiovascular events in women with 
numerous cardiovascular risk factors is well estab-
lished. In a Dutch clinical follow-up trial the highest 
myocardial infarction risk was found in oral contra-
ceptives users with a history of smoking, diabetes mel-
litus, and hypercholesterolemia. However, the MI 

risk was not affected by factor V Leiden mutation or 
prothrombin gene mutation (Dunn et al. 1999). Then, 
presence of antiphospholipid antibodies increases the 
risk of venous and arterial thromboembolic complica-
tions hence constitutes a contraindication for hormonal 
contraceptives. In women presenting numerous cardio-
vascular risk factors, aged >35 in particular, COCs are 
contraindicated (WHO 2009). In case of women with 
ischemic heart disease, congestive heart failure or other 
cerebrovascular conditions as well as with numerous 
cardiovascular risk factors ACOG and WHO recom-
mend progestogen-only contraceptive, if hormonal 
contraceptives are required (WHO 2009; ACOG 2006). 
In clinical practice particular attention should be paid 
to the numerous group of patients with metabolic syn-
drome or polycystic ovary syndrome, who, apart from 
the increased cardiovascular risk, may require long-
term use of contraceptives.
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