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Abstract

Combined oral contraceptives (COCs) are one of the most common contraceptive methods in the
world. Already a few years after their introduction, in the early 1960s, case reports were
published showing associations between use of COCs and venous and arterial thromboembolism.
Epidemiological studies have confirmed increased risk for these unwanted side effects, but the
mechanisms behind the increase are still not fully evaluated.

The overarching aim of this thesis was to identify alterations in hemostasis as well as in
established and novel risk markers for venous thromboembolism and atherothrombotic disease
during treatment with COCs containing different types and doses of progestogen and estrogen.

In a prospective randomized cross-over study (papers I-III), two different monophasic low-dose
COCs (one second-generation COC and one third-generation COC) were used for two two-
month periods with a two-month wash-out period in between. Changes in hemostatic factors,
lipoproteins and other risk indicators for atherothrombosis were examined before and during
treatments. Changes in hemostatic factors occurred during both treatments towards a more
hypercoagulable state, and were more pronounced with the third-generation COC than with the
second. The observed alterations in serum cholesterol were more advantageous in women using
third-generation COCs, but conversely the C-reactive protein (CRP) levels were enhanced more
than during use of the second-generation COC. Other inflammatory markers investigated did not
indicate occurrence of a general inflammatory response during use of COCs. A positive
correlation between circulating levels of coagulation factor VII and triglycerides in COC users
was also observed, with higher concentrations of both during use of third-generation COCs. In
addition, users of COCs showed a significantly reduced sensitivity to the anticoagulant effect of
activated protein C (APC), a well established risk factor for venous thrombosis, and this effect
strongly correlated with changes in the circulating levels of sex-hormone binding globulin
(SHBG). In study two (paper IV), 11 women used two kinds of emergency contraceptives (EC),
one containing progestogen alone and one containing both progestogen and estrogen.
Biochemical risk indicators were examined before and at frequent intervals after treatment.
Already two hours after treatment, the plasma concentrations of some coagulation parameters
differ from baseline concentrations, regardless of treatment. Increases in plasma concentrations
of fibrinogen and prothrombin fragment 1+2 and decrease in antithrombin were observed. In the
last study (paper V), APC resistance, measured by two methods with different sensitivities
towards sex hormones, was evaluated in the luteal and follicular phases of the menstrual cycle.
No differences in APC resistance between follicular and luteal phase were observed, even though
the serum estrogen levels increased 200%.

In conclusion, although third generation COCs were developed to reduce the negative effects on
lipoproteins and the associated risk of atherothrombosis with older COC preparations, their use
may affect other risk indicators in a less advantageous direction. The raised serum CRP
concentration during treatment with COCs appears to be related to a direct effect on hepatocyte
CRP synthesis. SHBG is a potential surrogate marker for the prothrombotic risk state induced by
different OC preparations. Even a very short exposure to rather high levels of exogenous sex
hormones causes a prompt effect on hepatic protein synthesis and induces a rapid activation of
hemostasis. However, the physiological increase in estradiol during the normal menstrual cycle 1s
not large enough to affect the individual’s sensitivity to APC.
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