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ABSTRACT 

Introduction. Oral contraceptive (OC) use increases the risk of venous thromboembolism (VTE), but 

the effect of duration of use remains to be elucidated. 

Patients and Methods.  This case-control study was aimed to investigate the duration of OC use on 

the risk of VTE according to women age, periods of use, prevalence of other risk factors and the role 

of thrombophilia abnormalities. Seven-hundred patients and 209 controls who used OC were 

stratified into short users (�G1 year), long users (1 to 5 years), and very long users (>5 years).  

Results and Conclusions. Compared to non-users, the odds ratio (OR) for VTE was 9.0 (95%CI 6.9-

12.2) in short, 6.5 (95%CI 4.8-83.7) in long and 5.9 (95%CI 4.4-8.1) in very long users. The risk of VTE 

in short users �Á���•���Z�]�P�Z���•�š���]�v���Á�}�u���v���G�ï�ì���Ç�����Œ�•�����v�����]�v���š�Z�����(�]�Œ�•�š���Ç�����Œ��of use (OR 13.1, 95%CI 7.7-22.4) 

and decreased afterward (OR 7.7, 95%CI 5.0-11.9). This trend was not observed in women >30 years. 

Compared to non-carriers and non-users, a joint effect of thrombophilia abnormalities and OC use 

on VTE risk was observed particularly in short users (OR 62.2, 95% CI 29.8-129.6), but also afterward 

(OR 25.4, 95%CI 16.5-39.2). Other transient risk factors for VTE were present in 25% of very long and 

16% of short users. In conclusion, the risk of VTE in OC users decreases over time only before 30 

years and in first users. Thrombophilia abnormalities strongly interact with the duration of OC use in 

determining VTE.    

 

Key words: oral contraceptives, venous thrombosis, thrombophilia, risk factors, women�[�• health. 

Abbreviations list: oral contraceptive (OC), venous thromboembolism (VTE), odds ratio (OR), 

confidence interval (CI). 
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INTRODUCTION 

Oral contraceptives (OC) are the most popular and efficacious contraception method worldwide. 

However, their use is associated with an increased risk of venous thromboembolism (VTE), that is 

attributable either to the dose of estrogen and the type of progestogen [1]. The use of OC increases 

the 0.5 to 1.0 per 10000 person-years baseline incidence rate of VTE in women in childbearing age 

by a factor of approximately 6 or even more for preparations containing > 30 µg of estrogen and 

progestogens other than levonorgestrel [2, 3]. Although the incidence of VTE remains low, OC use 

has a strong impact on the thrombotic risk, being more than 100 million women who use OC 

worldwide[4]. The OC-related risk of VTE is particularly high in women with a baseline increased risk, 

e.g. carriers of thrombophilia abnormalities, and the two risk factors interact synergistically on the 

thrombotic risk [5-7]. Among women with VTE during childbearing age, the most common transient 

risk factor is OC use, recognized in approximately 60% of patients and inherited or acquired 

thrombophilia abnormalities are also frequently detected [8, 9]. Being VTE a multifactorial disease, 

more than one risk factor is frequently recognized and it is important to weight each of them on an 

individual basis. Indeed, it is known that the risk of thrombosis in OC users is higher in the first 6-12 

months of use and in those using OC for the first time, but whether this difference is present at any 

age and is mediated by the presence of thrombophilia abnormalities has not been elucidated yet [1, 

2, 5]. 

Aims of this case-control study were to investigate the association between the duration of OC use 

and the risk of VTE according to the age and the periods of OC use, the prevalence of other risk 

factors for VTE in OC users and the role of thrombophilia abnormalities according to the duration of 

use. 
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PATIENTS AND METHODS 

In this case-control study women of childbearing age (defined as the period of life between 

puberty and menopause when it is physically possible to conceive) referred to our Thrombosis 

Center for thrombophilia screening after a first episode of objectively confirmed VTE between 

January 1994 and December 2014 formed the initial patients population. VTE included deep 

vein thrombosis of the lower limbs (diagnosed by compression ultrasound or venography), 

pulmonary embolism (V/Q lung scan, CT scan or pulmonary angiography) and cerebral vein 

thrombosis (cerebral digital angiography, CT angiography, magnetic resonance or magnetic 

resonance angiography). Women with pregnancy- or cancer-related VTE were excluded 

because pregnancy mutually excludes OC use and cancer is a strong independent risk factor 

for VTE [10].  �t�}�u���v���Á�]�š�Z���o�]�À���Œ���}�Œ���Œ���v���o�����]�•�����•���•�����Œ�����v�}�š���Œ���‰�Œ���•���v�š�������]�v���}�µ�Œ���‰���š�]���v�š�•�[��

population as their diseases affect most of the thrombophilia tests performed in plasma.  The 

definition of liver and kidney disease was based on an existing diagnosis made by a specialist 

or abnormal liver or renal function tests. Healthy women of childbearing age, friends or 

partners of the whole population of the patients referred to our Center in the same study 

period, who voluntarily agreed to undergo thrombophilia testing, were selected as control 

group. Exclusion criteria for controls were pregnancy, overt neoplastic, autoimmune, liver or 

renal diseases at the time of blood sampling. Previous episodes of thrombosis were excluded 

by means of a validated questionnaire [11]. Information on OC use at the time of VTE for 

patients or blood sampling for controls, duration of use and previous periods of use were 

carefully collected, as well as the type of compound. OC were classified as first generation, 

containing lynestrenol or norethindrone/norethindrone acetate; second generation, 

containing levonorgestrel or norgestrel; third generation, containing desogestrel or 

gestodene; fourth generation containing the antimineralocorticoid drospirenone; those 

containing cyproterone acetate; others, containing dienogest or transdermal patches or 

hormone releasing intrauterine devices. Surgery, trauma and immobilization (plaster casts or 
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prolonged bed rest >1 week) within a month preceding the event were considered transient 

risk factors for VTE. Events that occurred in the absence of the aforementioned risk factors 

were considered unprovoked. The study was approved by the Hospital Institutional Review 

Board and all patients and controls gave written informed consent to participate to the study. 

Laboratory tests 

Blood samples for thrombophilia testing were anticoagulated with sodium citrate (3.8% wt/vol) and 

taken after at least one month from VTE in patients and at the time of the visit in controls. 

Thrombophilia screening included: DNA analysis for the 1691 guanine to adenine substitution in 

coagulation factor V gene (factor V Leiden) [12] and for the 20210 guanine to adenine substitution in 

the 3-untranslated region of the prothrombin gene[13] that are both gain-of-function mutations 

associated with hypercoagulability; functional and antigenic (when required) assays for plasma 

fibrinogen, antithrombin, protein C and protein S [14]; antiphospholipid antibodies (lupus 

anticoagulant, anticardiolipin and anti-�t�î���P�o�Ç���}�‰�Œ�}�š���]�v���/�P�'�����v�����/�P�D�����v�š�]���}���]���•) [15]; plasma factor 

VIII, measured with one-stage coagulation bioassay using factor VIII-deficient plasma as substrate 

and the activated partial thromboplastin time as reagent.[16] High factor VIII plasma levels were 

defined when exceeding the 95th percentile of the distribution among controls (158 IU/dL). Plasma 

homocysteine was measured both at fasting and after a methionine load of 3.8 g per square-meter 

of body surface area, and HHcy was defined when levels exceeded the 95th percentile of the 

homocysteine distribution among controls (17 and 22 µmol/L fasting levels and 28 and 29 µmol/L 

the difference between post-methionine load and fasting levels, for women and men, respectively) 

[17]. 

Patients who were taking vitamin K-antagonists at the time of the first visit were asked to provide a 

second blood sample after discontinuation of oral anticoagulant therapy, because it affects 

measurements of protein C and protein S. The inheritance of antithrombin, protein C and protein S 

deficiency was confirmed on a second blood sample and in at least one relative. 
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Statistical analysis 

Duration of OC was calculated as the difference between the VTE index date for patients or blood 

sampling for controls and the beginning of OC use. If a women used more than one OC 

consecutively, or started a new OC within two months from the previous one, the time of OC use 

was considered uninterrupted. We chose three categories based on duration of OC use, grouping 

women into short users (�G1 year of uninterrupted OC use), long users (from 1 to 5 years), and very 

long users (>5 years). We analyzed the risk of VTE for short, long and very long OC users compared 

with non-users, by estimating the odds ratio (OR) with 95% confidence interval (CI), calculated by 

unconditional multivariable logistic regression adjusted for body mass index (BMI) and the presence 

of thrombophilia abnormalities. Because OC use is the most common risk factor for cerebral vein 

thrombosis, we performed a sensitivity analysis excluding patients with thrombotic at this site. The 

analysis was stratified for a predefined age cut-off of 30 years to account for the confounding effect 

of age, and for periods of OC use. Women who were taking OC for the first time in their life with no 

interruption or interruptions shorter than 2 months were considered first OC users [18]. Those who 

used OC in other periods of life other than at the time of VTE for patients or blood sampling for 

controls were considered multiple users if the periods of use were interrupted by a time frame of at 

least 2 months. The joint effect of short (�G1 year of uninterrupted use) or long OC use (>1 year) with 

the presence of thrombophilia abnormalities was assessed comparing the risk of those with either 

one or both exposures with those with neither exposure (i.e., non OC users without thrombophilia). 

All analyses were performed with the statistical software SPSS (release 22.0, IBM Corp., Armonk, NY, 

USA). 
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RESULTS 

From January 1994 to December 2014, thrombophilia screening was performed in 3089 women, 

1724 with VTE and 1365 controls. After exclusion of women in postmenopausal age and those with 

pregnancy- or cancer-related VTE, 1020 patients and 887 controls of childbearing age remained, of 

whom 700 (69%) and 209 (24%), respectively, were OC users (Figure 1).  

Table 1 shows the general characteristics of the study population. Patients had mainly deep vein 

thrombosis of the lower limbs and/or pulmonary embolism (86%), were slightly younger and had a 

higher BMI and a higher prevalence of thrombophilia abnormalities than controls. Third generation 

preparations were the most widely used OC (66% of patients and 68% of controls), followed by 

fourth generation preparations (13% and 11%). In 560 patients (80%) OC use was the only transient 

risk factor for VTE, whereas in the remaining 140 (20%) at least one additional transient risk factor 

was present (Table 1).  

The overall OR for VTE in OC users was 7.5 (95% CI 6.1-9.3). Table 2 shows the risk of VTE in relation 

to duration of OC use. Compared to non-users, short OC users had a 9-fold, long users 6.5-fold and 

very long users 5.9-fold increased risk of VTE (Cochran-Armitage trend test for trend, p=0.031). 

Adjustment for BMI and the presence of thrombophilia abnormalities did not affect the risk 

estimates. Sensitivity analysis limited to women taking third generation OC or excluding women with 

cerebral vein thrombosis gave similar results (data not shown). When we considered different 

�����š���P�}�Œ�]���•���}�(�����µ�Œ���š�]�}�v���}�(���K�����µ�•���U���]�X���X�U���G�ò���u�}�v�š�Z�•�U���ò���u�}�v�š�Z�•���š�}���í���Ç�����Œ�U���í���š�}���ñ���Ç�����Œ�•�U���ñ���š�}���í�ì���Ç�����Œ�•�����v����

> 10 years, the trend of the risk estimates did not substantially change, but results become more 

unstable because of the small number of users in the additional strata.   

�t�Z���v�����v���o�Ç�•���•���Á���Œ�������}�v�����•�š�Œ���š�]�(�Ç�]�v�P���Á�}�u���v�����Ç�����P�����G���ï�ì���Ç�����Œ�•���~�u�����]���v���î�ð���Ç�����Œ�•�U���Œ���v�P�����í�ñ-30 in 365 

patients and 25 years, range 16-30 in 91 controls) and >30 years (median 39 years, range 31-53 in 

335 patients and 40 years, range 31-54 in 118 controls)  the risk of VTE was higher in the youngest 
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group in the first year of use (adj.OR 13.1, 95%CI 7.7-22.4), whereas among the oldest the risk of VTE 

was 6 to 7-fold increased and not influenced by the periods and duration of OC use (Table 3).  

Very long OC users had at least another transient risk factor for VTE in 25% of cases compared to 

16% in short OC users and at least two other risk factors were present in 10% and 5%, respectively. 

These figures were the same in women aged below or above 30 years. Thrombophilia abnormalities 

were slightly more prevalent in short OC users than in very long users, either as exclusive (48% and 

39%) or non-exclusive (55% and 52%) risk factor for VTE.  

Table 4 shows the joint effect of thrombophilia and OC use according to the duration of use. The risk 

of VTE was higher in women with thrombophilia abnormalities, particularly short OC users, than in 

those without thrombophilia and non-users (adj.OR 62.2, 95% CI 29.8-129.6). After the first year of 

OC use the relative risk in thrombophilia carriers decreased but remained still high (adj.OR 25.4, 95% 

CI 16.5-39.2). These figures were higher in first OC users (adj.OR 158.2, 95%CI 38.6-648.5 for short 

users and 25.9, 95%CI 15.0-44.9 for long or very long users) than in multiple OC users (adj.OR 30.8, 

95%CI 13.0-72.6 for short users and 21.3, 95%CI 11.6-39.2 for long or very long users). Among 

women without thrombophilia abnormalities the risk of VTE was 7.5-fold increased in short OC users 

and 6.5-fold after the first year of use, compared to non-users without thrombophilia. Excluding 

women with CVT, the risk of VTE in carriers of thrombophilia slightly decreased both in short users 

(adj.OR 56.9, 95% CI 27.2-118.9) and after the first year of use (adj.OR 22.2, 95%CI 14.3-34.5). These 

estimates did not substantially change when considering among thrombophilia abnormalities only 

the most common factor V Leiden and prothrombin G20210A mutations. 

 

DISCUSSION 

The first robust observation of a highest risk of VTE during the first 6-12 months of OC use and in 

carriers of thrombophilia was made in the frame of the population-based case-control Leiden 
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Thombophilia Study, in 109 patients with VTE and 65 controls [5]. The large sample size of our study 

���o�o�}�Á�������µ�•���š�}�����•�š�]�u���š�����š�Z�����Œ�]�•�l���}�(���s�d�����������}�Œ���]�v�P���š�}���š�Z�Œ�����������š���P�}�Œ�]���•���}�(�����µ�Œ���š�]�}�v���}�(���K�����µ�•�����~�G�í���Ç�����Œ�U���í��

�š�}���ñ���Ç�����Œ�•�����v�����E�ñ���Ç�����Œ�•�•�U���š�}���‰���Œ�(�}�Œ�u���•�µ�����v���o�Ç�•���•�����Ç���•�š�Œ���š�����}�(�����P�����~�G���}�Œ���E���ï�ì���Ç�����Œ�•�•�����v�����‰���Œ�]�}���•���}�(��

assumption (first and multiple OC users), and to evaluate the joint effect of OC use and 

thrombophilia abnormalities according to the duration of use.  

Our study shows that the increased risk of VTE in OC users decreases progressively over time. In 

women who use OC for more than 5 years, the risk of VTE halves that observed in the first year of 

use. However, this is valid only for women aged less than 30 years who are first users, i.e., those 

who used an OC at the time of VTE for the first time in their life with no other periods of assumption 

in the past. In addition, the longer the duration of OC use, the higher the prevalence of transient risk 

factors for VTE other than OC and the (slightly) lower the prevalence of thrombophilia abnormalities. 

In a pattern of causality, this means that after a certain period of OC use, other triggering factors 

become more important to develop the disease. The synergistic effect between OC use and the 

presence of thrombophilia abnormalities was highest in the first year of OC use and particularly in 

first users, but remained still high in the following years of use, being weakest in multiple users for 

more than one year.  

Our observation of a progressive decrease of the risk of VTE with the length of OC use is in contrast 

with data stemming from a Danish population study that did not find a reduction of the risk in 

women who used OC for more than 4 years compared to those who used OC for one to 4 years, but 

the different design of the two studies makes them not comparable [2]. On one hand, among the 

strengths of our study other than the large sample size for a single-center case-control study, there 

is the accuracy of diagnosis of VTE and the expertise of our laboratory to perform thrombophilia 

screening, which was uniformly done in all patients and controls. On the other hand, our Thrombosis 

Center is a tertiary care center where patients are referred for thrombophilia screening after a first 

VTE and therefore our women are likely not representative of the VTE patients from the general 
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population. Other limitations of this study need to be addressed. First, our results can not be 

generalized to all OC, as two thirds of women were taking third generation compounds that contain 

desogestrel or gestodene as progestogen, which is known to be associated with a higher risk of VTE 

than levonorgestrel [2, 3]. This preference of prescription reflects the overall preference of 

prescription in the Italian population and the small proportion of users of OC other than the third 

generation ones did not allow separate analysis according to the type of compound [19].Second, one 

may argue that we included among our patients also those with cerebral vein thrombosis, in whom 

the association between the disease and OC use is stronger than for other sites of VTE [20]. 

However, the risk estimates only slightly decreased when the analyses were performed only in 

women with lower-limb deep vein thrombosis and/or pulmonary embolism, and the differences 

found according to periods and duration of OC use, and presence or absence of thrombophilia 

abnormalities did not substantially change. Finally, due to the case-control design, information on 

OC use were collected after the occurrence of the disease and this may raise concern that the 

disease affected the OC duration (recall bias). However, it is likely that this bias was equally 

distributed between patients (more incline to remember the exposure but interviewed after VTE) 

and controls (less incline to remember the exposure but interviewed while taking OC). 

In conclusion, our study provides the new clinical information that the duration of OC use influences 

the risk of VTE in young women (median age 25 years) but not in older ones (median age 40 years), 

and that the risk of VTE associated with duration of OC use strongly interacts with the presence of 

thrombophilia abnormalities, particularly in the first year of OC use but, at a lesser extent, also later. 

Moreover, the longer the use of OC the higher the number of other transient risk factors present at 

the time of VTE, independently of women age. These results are helpful in evaluating the individual 

profile of the risk of VTE and therefore �]�v���}�‰�š�]�u�]�Ì�]�v�P���‰���š�]���v�š�•�[ management.  
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Table 4. Joint effect of oral contraceptive use with thrombophilia abnormalities according to the 
duration of use. 

 

Ref. : reference group 

*Adjusted for BMI 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Patients 
 

Controls OR (95% CI) Adj*OR (95% CI) 

Non-users/thrombophilia- 170 577 Ref.  Ref.  

Non-users/thrombophilia+ 150 101 4.1 (3.0-5.5) 4.0 (2.9-5.4) 

Long and very long users/thrombophilia- 213 120 6.1 (4.6-8.1) 6.6 (4.9-8.8) 

Long and very long users/thrombophilia+ 210 24 23.9 (15.6-36.5) 25.4  (16.5-39.2) 

Short users/thrombophilia- 125 59 7.2 (5.1-10.3) 7.5 (5.3-10.8) 

Short users/thrombophilia+ 152 6 62.6 (30.1-130.1) 62.2 (29.8-129.6) 
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FIGURE LEGENDS 

Figure 1. Selection of the study population. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

19 
 

Figure 1. 

 

 

 

 

 

VTE = venous thromboembolism 

OC = oral contraceptive 

 

  

3089 
Women tested for thrombophilia 

from 1994 to 2014 

1724 
VTE patients 

1365 
Controls 

528 
Non-childbearing age 

887 
Childbearing age 

1020 
Childbearing age 

700 
OC users  

678 
OC non-users 

320 
OC non-users 

209 
OC users 

478 
Non-childbearing age 

160 
Pregnancy-related VTE 

16 
Cancer-related VTE 
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Highlights 
 

 Risk of VTE in OC users decreases over time only before 30 years and in first users.  

 Thrombophilia and the duration of OC use strongly interact in determining VTE. 

 The longer the use of OC the higher the number of transient risk factors at VTE.  


