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Abstract

Background: The effects of extended regimens of combined oral contraceptives (COC) on lipid parameters are largely unknown. The
present study compared the effects of a COC containing 30 mcg ethinyl estradiol and 2 mg dienogest (EE/DNG) in conventional and
extended-cycle regimen over 1 year.
Study Design: Lipid parameters were measured in 59 women treated with EE/DNG either conventionally (21+7 days) or in extended-cycle
regimen (84+7 days). Blood samples were taken in a control cycle and at 3 and 12 months of treatment.
Results: The mean levels of total cholesterol, HDL cholesterol and HDL2 cholesterol underwent modest to moderate significant increases
over time, while the significant increase in triglycerides and VLDL cholesterol was more pronounced with both regimens. LDL cholesterol
decreased slightly in both regimen groups, whereas lipoprotein(a) was transiently decreased at 3 months only in the extended-cycle group.
The changes reached a steady-state at latest at 3 months, but did not exceed the given normal ranges for any of the parameters. Notably,
except for lipoprotein(a), the changes in mean lipid levels were not significantly different in the conventional and the extended-cycle regimen
at 3 or 12 months of treatment.
Conclusion: Use of EE/DNG in conventional or extended-cycle regimen resulted in comparable changes of lipid parameters.
© 2010 Elsevier Inc. All rights reserved.
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1. Introduction

Combined oral contraceptives (COCs) have been found to
increase the risk of cardiovascular events, mainly venous
thromboembolism, along with other recognized risk factors
like age, smoking, hypertension, hypercholesterolemia,
diabetes, obesity and thrombophilia [1–5]. It is believed
that in most cases atherosclerosis is the underlying alteration
followed by subsequent thrombotic occlusion of damaged
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arteries. Therefore, it is important to verify the effects of
COCs on cardiovascular risk factors (including lipid levels)
over a prolonged period of time.

It is known that the various progestins differentially affect
the lipid profile, e.g., androgenic progestins like levonorgestrel
(LNG) or norethisterone (NET) may cause unfavorable effects
due to the decrease of the protective HDL cholesterol and the
increase of LDL cholesterol [6–8]. The estrogen in COCs has
an opposite favorable effect on lipids, so most current COC
formulations do not significantly alter lipid levels except for an
increase in triglycerides. At present, it is also unclear whether
the increasingly popular extended-cycle regimens [9], based
on continuous administration of COCs over several months,
represent an additional risk of cardiovascular diseases.

A number of women experience various somatic and
psychic complaints during the cyclic hormonal fluctuations
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Table 1
Characteristics of the study groups at screening (mean±SD)

Characteristic Conventional regimen
(FAS, n=29)

Extended-cycle regimen
(FAS, n=30)

Age (years) 24.6±3.2 25.1±2.6
Weight (kg) 63.7±8.0 62.0±8.1
BMI (kg/m2) 22.3±2.8 21.8±2.6
Systolic blood
pressure (mmHg)

109.1±10.9 112.2±10.6

Diastolic blood
pressure (mmHg)

71.0±7.2 69.8±9.1

Heart rate (beats/min) 71.9±7.6 70.9±7.9
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of ovulatory cycles. During COC intake, the concentrations
of estrogen and progestogen rise to a steady state and rapidly
fall to baseline levels in the hormone-free week. Accord-
ingly, the serum levels of many hormone-sensitive proteins
and metabolic factors undergo cyclic fluctuations [9,10]. To
avoid cycle-dependent symptoms or menses-related dis-
orders, many women omit the hormone-free interval and,
indeed, international surveys indicate that a majority of
women would prefer extended regimens with few bleeding
episodes instead of conventional bleeding patterns every 4
weeks [9,11].

Although many advantages of the extended-cycle regi-
mens are obvious or probable, data concerning their risks are
still limited. Since the safety of newCOC formulations can be
assessed only after several years of use in a sufficiently high
number of women, a preliminary estimation of health risks
requires the investigation of surrogate safety parameters.

The present study focused on the investigation of lipid
parameters. These were measured in a subgroup of 59 women
at the Center of Obstetrics and Gynecology, University
Hospital of Frankfurt, within the frame of a large multicenter,
comparative, prospective, randomized, 12-month study on
efficacy and safety. The effects of conventional treatment (21
+7 days) with a combination of 30 mcg ethinyl estradiol (EE)
and 2 mg dienogest (DNG) (EE/DNG) on the serum
concentration of several lipid parameters after overnight
fasting were compared with those of an extended-cycle
regimen (84+7 days) with EE/DNG. Measurements were
carried out at baseline and at 3 and 12 months of treatment.
Fig. 1. Flow chart. Arrows indicate blood sampling schedule during the
control cycle and at 3 and 12 months of treatment. Grey squares represent
blisters containing 21 tablets each.
2. Materials and methods

2.1. Design of the study

Screening of 66 healthy women between 18 and 40 years
of age seeking contraception resulted in inclusion of 60
volunteers with regular menstrual cycles and without
contraindications for the use of COCs. The reasons for the
six screening failures were obesity [body mass index (BMI)
N30 kg/m2], thalassemia minor, posttraumatic syndrome,
Hashimoto's thyroiditis, laboratory values outside of inclu-
sion range and withdrawal of consent. In addition, one
volunteer of the conventional-regimen group became
pregnant in the control cycle and did not receive any study
medication, leading to a group size of n=29 (Table 1).

The participants had not used any hormonal medication
for at least 4 weeks prior to the study and did not use drugs
known to influence the effects of COCs.

After the control cycle, the volunteers were randomly
assigned to take a monophasic COC containing 30 mcg EE
and 2 mg DNG (EE/DNG) either conventionally (13 cycles
with 21 days of treatment+7 days without hormones) (n=29)
or according to an extended-cycle regimen (four extended
cycles with 84 days of continuous administration+7 days
without hormones) (n=30) (Fig. 1). The randomization was
performed using randomization blocks by means of the
software package SAS. The random numbers were equally
distributed to the two treatment groups. The allocation of a
randomization number was chronologically linked to the
sequence of arrival of the volunteers on Visit 2. Neither the
volunteer nor the investigator knew the identity of the study
regimen before assignment of the random numbers.

Blood was taken on Days 21–26 of the control cycle and
on Days 82–84 of the first and fourth extended cycle (3 and
12 months of treatment, respectively), or on Days 19–21 of
the third and 13th conventional cycle (3 and 12 months of
treatment, respectively) (Fig. 1). Blood sampling was carried
out in the morning in a lying position after overnight fasting
for at least 12 h.

In addition to the central approval of the ethics committee
for the entire study (Medical Council of the German Federal
State of Thuringia), this part of the study was approved by
the Ethics Committee of the University Hospital of Frankfurt
and was conducted in compliance with Good Clinical
Practice and the Declaration of Helsinki. Each volunteer
signed a written informed consent before enrollment in the
study. The study was conducted between June 2003 and
February 2005.

2.2. Laboratory methods

Blood samples were drawn into standard sampling tubes.
The plasma was prepared by low-speed centrifugation and
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stored at +4°C until analysis in a central laboratory (LKF
GmbH, Kiel, Germany). All measurements were carried out
within 1 week after blood sampling.

Total cholesterol was determined enzymatically using
the CHOD-PAP method (Roche Diagnostics, Mannheim,
Germany; normal range 4.14–6.73 mmol/L); triglycerides
were measured using the GPO-PAP method (Roche
Diagnostics; normal range 0.8–1.94 mmol/L). HDL
cholesterol and HDL2 cholesterol were measured by
enzymatic photometry after fractionated precipitation
using the QUANTOLIP® HDL kit (Immuno AG, Wien,
Austria; normal ranges 0.91–2.33 and 0.28–0.65 mmol/L,
respectively). VLDL cholesterol was estimated as triglyc-
eride level/2.2, according to the Friedewald formula
(normal range ≤0.88 mmol/L). Lipoprotein(a) was mea-
sured by immunonephelometry using the N Latex Lp(a)
Reagent (Dade Behring, Marburg, Germany; normal range
≤0.30 g/L). LDL cholesterol was calculated according to
the Friedewald formula (normal range ≤4.40 mmol/L).

2.3. Statistical analysis

The sample size was established as 60 subjects (30 in each
study arm). This sample size was chosen without statistical
consideration, because it is commonly accepted by regula-
tory authorities for this type of study. Analyses were based
on the full analysis set (FAS). The FAS was defined
according to the intention-to-treat principle, restricted to the
Fig. 2. Effects of conventional or extended-cycle regimen of EE/DNG on the plasm
(mean±SD). *pb.05 vs. control cycle; Δpb.05 vs. 3 months. None of the differ
significant (ns). The horizontal broken lines represent the upper and lower norma
volunteers who had taken at least one tablet of the study
medication and had at least one observation. Missing data
were not replaced.

The changes over time (i.e., the absolute changes for
within-group comparisons between time points) were
evaluated by means of the Wilcoxon signed rank test.
Comparisons between groups were carried out by using
the Wilcoxon rank sum test. The significance level
was p=.05.
3. Results

3.1. Disposition of volunteers

Sixty volunteers were randomized to be treated with EE/
DNG either for 13 conventional cycles (21+7 days) or four
extended cycles (84+7 days). One volunteer became
pregnant in the control cycle and dropped out before the
first medication, reducing the conventional group to n=29.
Two women prematurely discontinued the study during the
first extended cycle because of irregular bleeding and
tinnitus, respectively. Consequently, 57 subjects completed
this part of the study (conventional n=29, extended
cycle n=28).

The conventional and extended-cycle groups were
comparable in terms of baseline data for age and BMI
(Table 1). The latter did not substantially change during the
study, as observed also for blood pressure and pulse rate.
a concentration of total cholesterol (CH), LDL-CH, HDL-CH and HDL2-CH
ences between conventional and extended-cycle regimen was statistically
l limits. The lower normal limit of LDL cholesterol corresponds to 0.
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3.2. Fasting levels of lipids and lipoproteins

3.2.1. Total cholesterol
In both groups, the mean levels of total cholesterol

increased slightly at 3 months and remained at this level
during further treatment, without noticeable or statistically
significant differences between the two regimens (Fig. 2).

3.2.2. HDL cholesterol
In both treatment groups, the mean levels of HDL

cholesterol rose significantly by about 12% at 3 months and
by 17% at 12 months of treatment (Fig. 2).

3.2.3. HDL2 cholesterol
The mean levels of HDL2 cholesterol remained unaltered

at 3 months and underwent a significant 40% increase at 12
months (Fig. 2). This effect was very similar in the two
regimen groups (Fig. 2).

3.2.4. LDL cholesterol
There was a slight, but significant reduction of the mean

levels of LDL cholesterol at 3 months which was attenuated
at 12 months (Fig. 2). The effects were very similar in the
two regimens at both time points (Fig. 2).
Fig. 3. Effects of conventional or extended-cycle regimen of EE/DNG on
the plasma concentrations of triglycerides and lipoprotein(a) (mean±SD).
*pb.05 vs. control cycle. None of the differences between conventional
and extended-cycle regimen was statistically significant (ns). Wilcoxon
rank sum test revealed a significant difference (pb.05) for change in
lipoprotein(a) at 3 months vs. control cycle between conventional and
extended-cycle regimen. The horizontal broken lines represent the upper
and lower normal limits. The lower normal limits of lipoprotein(a)
correspond to 0.
3.2.5. Triglycerides
The mean triglyceride levels increased significantly by

60–70% in both groups and at both time points (3 and 12
months). However, the mean values and most of the
individual values remained below the upper normal limit
of 1.94 mmol/L in both groups (Fig. 3). Also, the increase
measured at 3 months did not further progress at 12 months
and, most importantly, there were no significant differences
between the two regimens (Fig. 3).

3.2.6. VLDL cholesterol
According to the triglycerides, the mean levels of VLDL

cholesterol increased significantly by 60–70% both at 3 and
12 months compared to baseline, but most of the individual
values did not exceed the upper normal limit of 0.88 mmol/L.
As with the previous parameters, the effects were not
statistically significantly different between the two treatment
regimens (data not shown).

3.2.7. Lipoprotein(a)
The results of this parameter were characterized by a large

interindividual variability, including at baseline. The only
changewas a transient but significant decrease in the lipoprotein
(a) levels at 3 months of extended-cycle treatment (Fig. 3).
4. Discussion

This randomized study directly compared the overtime
effects of conventional and extended use of EE/DNG on
blood lipids and lipoproteins. There were no statistically
significant differences between the two regimens at 3 and 12
months of treatment. The only exception was a transient but
significant decrease in the mean level of lipoprotein(a) at 3
months of extended-cycle treatment but not with conven-
tional treatment.

The significant rise of HDL cholesterol and triglycerides
reached a steady-state level within 3 months of treatment,
whereas the significant increase of HDL2 cholesterol was
observed not before 12 months for both regimens.

None of the lipid alterations appeared clinically signifi-
cant, since all means and most individual values remained
within the corresponding normal limits. Altogether, the
changes consisted of a balanced mixture of beneficial and
unfavorable effects; for example, there was an increase of the
protective factor HDL cholesterol and a decrease of the risk
factor LDL cholesterol. As the rise in VLDL cholesterol and
triglycerides was very similar in both groups at 3 and 12
months of treatment, and the means remained well below the
given upper normal limits, the extended-cycle regimen of 84
days did not seem to represent an additional risk compared to
the conventional regimen.

The effects of COCs on lipids and lipoproteins depend on
their composition [6–8]. EE, for example, dose-dependently
increases the hepatic production of triglycerides and VLDL
particles, whereas progestogens with androgenic or anti-
androgenic activity differentially modulate this effect. The
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progestogen DNG is a nortestosterone derivative with anti-
androgenic activity; thus EE/DNG can be characterized as an
estrogen-predominant formulation [8,12]. Accordingly, both
regimens of EE/DNG administration (conventional and
extended) caused a significant elevation of triglycerides and
VLDL cholesterol, a significant elevation of HDL- and HDL2

cholesterol, and a decrease of LDL cholesterol, which was
significant at 3 months. Similar effects have already been
observed in another study on DNG-containing COCs [13], as
well as in studies with other estrogen-predominant COCs
[14–22]. It can be assumed that the VLDL turnover is
increased due to an enhanced receptor-mediated clearance of
VLDL remnants and LDL in the liver. Thus, the reduced
residence time of these atherogenic particles in circulation
may be associated with a lower oxidative modification and,
hence, may not increase the risk of atherosclerosis [7,23].

To date, only two studies have investigated the effects of
extended-cycle COCs on lipid metabolism. A comparison of
conventional and extended-cycle use of desogestrel-contain-
ing COCs has revealed no significant differences between the
two regimens up to 1 year of treatment [24]. An uncontrolled
study on the extended use of 30 mcg EE and 75 mcg
gestodene for 24 weeks has revealed a slight but significant
increase of HDL cholesterol and total triglycerides [25].

The present study clearly demonstrates that there were no
statistically or clinically relevant differences between the
effects of conventional and extended-cycle treatment on lipid
parameters over 1 year of treatment. The effects of both
regimens were moderate and transient, with no further
progression of the effects after 3 months, indicating that
steady-state levels were reached mostly within 3 months of
treatment. Altogether, the changes in lipid metabolism
observed with a conventional and extended-cycle use of
EE/DNG were comparable and balanced with respect to the
risks of cardiovascular disease.

Acknowledgments

The support of Bodo Kirsch (statistician, Jenapharm
GmbH & Co KG) is gratefully acknowledged.

References

[1] Petitti DB, Sidney S, Quesenberry CP. Oral contraceptive use and
myocardial infarction. Contraception 1998;57:143–55.

[2] Khader YS, Rice J, John L, Abueita O. Oral contraceptive use and the
risk of myocardial infarction: a meta-analysis. Contraception 2003;68:
11–7.

[3] Baillargeon JP, McClish DK, Essah PA, Nestler JE. Association
between the current use of low-dose oral contraceptives and
cardiovascular arterial disease: a meta-analysis. J Clin Endocrinol
Metab 2005;90:3863–70.

[4] Tanis BC, van den Bosch MAAJ, Kemmeren JM, et al. Oral
contraceptives and the risk of myocardial infarction. N Engl J Med
2001;345:1787–93.

[5] Margolis KL, Adami HO, Luo J, Ye W, Weiderpass E. A prospective
study of oral contraceptive use and risk of myocardial infarction among
Swedish women. Fertil Steril 2007;88:310–6.
[6] Crook D, Godsland I. Safety evaluation of modern oral contraceptives.
Contraception 1998;57:189–201.

[7] Godsland IF. Biology: risk factor modification by OCs and HRT lipids
and lipoproteins. Maturitas 2004;47:299–303.

[8] Wiegratz I, Kuhl H. Progestogen therapies: differences in clinical
effects? Trends Endocrinol Metab 2004;15:277–85.

[9] Wiegratz I, Kuhl H. Long-cycle treatment with oral contraceptives.
Drugs 2004;64:2447–62.

[10] Sulak PJ, Kuehl TJ, Ortiz M, Shull BL. Acceptance of altering the
standard 21-day/7-day oral contraceptive regimen to delay menses and
reduce hormone withdrawal symptoms. Am J Obstet Gynecol 2002;
186:1142–9.

[11] Wiegratz I, Hommel HH, Zimmermann T, Kuhl H. Attitudes of
German women and gynecologists towards long-cycle treatment with
oral contraceptives. Contraception 2004;69:37–42.

[12] Kuhl H, Wiegratz I. Metabolic and clinical effects of progestogens. Eur
J Contracept Reprod Health Care 2006;11:153–61.

[13] Wiegratz I, Lee JH, Kutschera E, Bauer HH, et al. Effect of dienogest-
containing oral contraceptives on lipid metabolism. Contraception
2002;65:223–9.

[14] März W, Jung-Hoffmann C, Heidt F, Gross W, Kuhl H. Changes in
lipid metabolism during 12 months of treatment with two oral
contraceptives containing 30 μg ethinylestradiol and 75 μg gestodene
or 150 μg desogestrel. Contraception 1990;41:245–58.

[15] Rubeck Petersen K, Skouby SO, Gronholt Pedersen R. Desogestrel and
gestodene in oral contraceptives: 12 months' assessment of carbohy-
drate and lipoprotein metabolism. Obstet Gynecol 1991;78:666–72.

[16] Song S, Chen JK, Yang PJ, et al. A cross-over study of three oral
contraceptives containing ethinyloestradiol and either desogestrel or
levonorgestrel. Contraception 1992;45:523–32.

[17] Oelkers W, Foidart JM, Dombrovicz N, Welter A, Heithecker R.
Effects of a new oral contraceptive containing an antimineralocorticoid
progestogen, drospirenone, on the renin–aldosterone system, body
weight, blood pressure, glucose tolerance, and lipid metabolism. J Clin
Endocrinol Metab 1995;80:1816–21.

[18] Kuhl H, Jung-Hoffmann C, Fitzner M, März W, Gross W. Short- and
long-term effects on lipid metabolism of oral contraceptives containing
30 μg ethinylestradiol and 150 μg desogestrel or 3-keto-desogestrel.
Horm Res 1995;44:121–5.

[19] Wiegratz I, Jung-Hoffmann C, Gross W, Kuhl H. Effect of two oral
contraceptives containing ethinyl estradiol and gestodene or norges-
timate on different lipid and lipoprotein parameters. Contraception
1998;58:83–91.

[20] van der Mooren MJ, Klipping C, van Aken B, Helmerhorst EM,
SpielmannD, Kluft C. A comparative study of the effects of gestodene 60
μg/ethinylestradiol 15 μg and desogestrel 150 μg/ethinylestradiol 20 μg
on hemostatic balance, blood lipid levels and carbohydrate metabolism.
Eur J Contracept Reprod Health Care 1999;4(Suppl 2):27–35.

[21] Knopp RH, Broyles FE, Cheung M, Moore K, Marcovina S, Chandler
WL. Comparison of the lipoprotein, carbohydrate, and hemostatic
effects of phasic oral contraceptives containing desogestrel or
levonorgestrel. Contraception 2001;63:1-11.

[22] Klipping C, Marr J. Effects of two combined oral contraceptives
containing ethinyl estradiol 20 μg combined with either drospirenone
or desogestrel on lipids, hemostatic parameters and carbohydrate
metabolism. Contraception 2005;71:409–16.

[23] Wiegratz I, Hertwig B, Jung-Hoffmann C, Kuhl H. Inhibition of low-
density lipoprotein oxidation in vitro and ex vivo by several estrogens and
oral contraceptives. Gynecol Endocrinol 1996;10(Suppl 2):149–52.

[24] Cachrimanidou AC, Hellberg D, Nilsson S, von Schoulz B, Crona N,
Siegbahn A. Hemostasis profile and lipid metabolism with long-
interval use of a desogestrel-containing oral contraceptive. Contracep-
tion 1994;50:153–65.

[25] Bonassi Machado R, Fabrini P, Machado Cruz A, Maia E, da Cunha
Bastos A. Clinical and metabolic aspects of the continuous use of
contraceptive association of ethinyl estradiol (30 μg) and gestodene
(75 μg). Contraception 2004;70:365–70.


	Effects of an oral contraceptive containing 30 mcg ethinyl estradiol �and 2 mg dienogest on lip.....
	Introduction
	Materials and methods
	Design of the study
	Laboratory methods
	Statistical analysis

	Results
	Disposition of volunteers
	Fasting levels of lipids and lipoproteins
	Total cholesterol
	HDL cholesterol
	HDL2 cholesterol
	LDL cholesterol
	Triglycerides
	VLDL cholesterol
	Lipoprotein(a)


	Discussion
	Acknowledgments
	References




