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Abstract

Background: This study was conducted to compare the effects of two monophasic oral contraceptives (OCs) containing ethinyl estradiol
(EE) 30 mcg+either chlormadinone acetate (CMA) 2 mg (Belara®) or 0.15 mg desogestrel (Marvelon®) on lipid, hormone and other relevant
metabolic parameters.
Study design: Markers of lipid and carbohydrate metabolism, and reproductive hormone levels, were measured in 45 subjects randomly
assigned to 6 months of treatment with one of the two OCs. The cortisol response to adrenocorticotrophic hormone (ACTH) stimulation was
also evaluated.
Results: In both treatment groups, triglycerides, high-density lipoprotein cholesterol (HDL-C), apolipoprotein (Apo) AI and Apo AII levels
increased; low-density lipoprotein cholesterol (LDL-C) and the LDL-C/HDL-C ratio decreased; and total cholesterol and lipoprotein(a) were
unchanged during treatment. Effects on HDL-C, Apo AI, LDL-C and the LDL-C/HDL-C ratio were more evident in the EE 30 mcg+CMA 2
mg group. Follicle-stimulating hormone, luteinizing hormone and androgen levels decreased and sex hormone-binding globulin levels
increased in both groups. Both OCs increased basal cortisol levels and cortisol response to ACTH. Oral contraceptive did not have a
clinically significant impact on carbohydrate metabolism.
Conclusions: Both low-dose monophasic OCs had comparable effects on lipid, hormone and metabolic parameters during six cycles of
treatment in healthy female subjects. There was some evidence of a beneficial effect on atherogenic cardiovascular risk markers, which was
slightly more pronounced with EE 30 mcg+CMA 2 mg.
© 2009 Published by Elsevier Inc.
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1. Introduction

The association between oral contraceptive (OC) use and
an increased risk of venous thromboembolism (VTE) is well
established [1], and there is evidence that the relationship is
dependent upon the estrogen dose [2–4]. As a consequence,
there has been a trend toward the development and
marketing of low-dose estrogen-containing combined
OC formulations.
⁎ Corresponding author. Tel.: +49 0 6441 792301; fax: +49 0 6441
792302.

E-mail address: ulrich.winkler@klinikum-wetzlar-braunfe.de
(U.H. Winkler).

0010-7824/$ – see front matter © 2009 Published by Elsevier Inc.
doi:10.1016/j.contraception.2008.08.011
In addition to the established association between
estrogen and VTE, there has also been concern over the
possible thromboembolic effects of the progestogenic
component of combined OCs. Following a period of
considerable controversy surrounding the risk of VTE and
third-generation progestogens such as gestodene and
desogestrel (DSG) [5–8], more recent analyses have
shown no significant differences in the risk of VTE
associated with different combined OC formulations [9–
11], particularly where the dose of ethinyl estradiol (EE) is
less than 50 mcg [9–11].

More recently, progestogens with either weak androgenic
or antiandrogenic properties such as chlormadinone acetate
(CMA) have been developed, which have a negligible effect
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on lipoprotein metabolism [12]. As a result, they do not
suppress the positive changes in the lipid profile character-
ized by decreased low-density lipoprotein cholesterol (LDL-
C) and lipoprotein(a) levels and increased high-density
lipoprotein cholesterol (HDL-C) levels induced by estrogens
[13]. In accord with this is the correlation found between the
effect of OCs on LDL-C and HDL-C levels and the
androgenicity and dose of the progestogen in the formulation
[13,14], with low-dose OCs containing less androgenic
progestogens associated with less pronounced effects on
lipids [15]. The decreased risk of cardiovascular mortality
and morbidity now associated with OC use has been linked
to the development of low-dose OCs using less androgenic
progestogens [16–18].

The EE dose used in this study was 30 mcg, combined
with either a progestogen with no androgenic activity
(CMA) or one with only slight activity (DSG) [19,20]. The
aim of the study was to measure the effects of EE
30 mcg+CMA 2 mg (marketed as Belara® by Grünenthal,
Aachen, Germany) and EE 30 mcg+DSG 0.15 mg
(marketed as Marvelon® by Organon, Germany) on lipid,
hormone and metabolic parameters.
2. Methods

2.1. Study design

This was a single-blind (investigator), randomized,
controlled, parallel, multicenter phase II clinical study
comparing the effects of EE 30 mcg+CMA 2 mg and EE
30 mcg+DSG 0.15 mg on lipid, hormone and metabolic
parameters in healthy women. The study was performed in
accordance with the recommendations of the Declaration of
Helsinki (Hong Kong, 1989) and European Good Clinical
Practice guidelines, and all study participants provided
written informed consent prior to commencement of the
study. The study was performed at two gynecology centers in
Germany (Essen and Marburg) between January 1995 and
January 1996.

Each study subject was randomized to receive either EE
30 mcg+CMA 2 mg or EE 30 mcg+DSG 0.15 mg for six 28-
day cycles. A member of staff who was not involved in the
study produced the randomization list using a computer-
based randomization program. Treatment commenced on the
evening of the first day of withdrawal bleeding after a 21-day
run-in cycle during which no hormonal contraceptives were
administered. Each subject was instructed to take the
appropriate tablet at the same time every evening for the
21-day course followed by seven medication-free days
during which withdrawal bleeding usually occurred before
starting the next 21-day cycle of treatment.

2.2. Subjects

Healthy nonsmoking women aged 18 to 40 years were
included in the study. Each subject had not used hormonal
contraceptives in the last cycle prior to the study, had not
participated in a clinical trial in the previous 3 months, had a
history of regular menstrual cycles (cycle length: 21–35
days), was sexually active, was not pregnant, had a Broca
index ≤130% [weight (kg) expressed as a percentage of
(height {cm} minus 100) [21]] and had routine laboratory
parameter values within normal ranges.

Exclusion criteria included inability to fulfill the require-
ments of the study protocol, simultaneous participation in
another clinical trial, alcohol or drug dependence, suspected
suicidal tendencies, psychiatric illness, epilepsy, severe
allergies, chronic diseases, pregnancy, amenorrhea, intrau-
terine device use, current hormonal contraceptive use,
sterilization, hysterectomy, acute and chronic hepatic
diseases, pancreatitis, vascular and metabolic diseases,
certain malignancies, and administration of named drug
classes including anticoagulants.

2.3. Evaluation of the effect of study medication on lipid,
hormone and metabolic parameters

A comprehensive set of hormone and lipid parameters
was analyzed by the Gynecological Clinic of Marburg
University, Marburg, Germany. Blood samples for lipid
analysis were taken at baseline in the treatment-free run-in
cycle (on or between cycle days 18–21) during days 18 to 21
of cycle 6 and during the treatment-free run-out cycle at the
end of the study. For hormone analysis, blood samples were
taken in the treatment-free run-in cycle (on or between cycle
days 1–7 and 18–21) and during days 18 to 21 of treatment
cycles 1, 3 and 6. A final blood sample was taken during
days 18 to 21 of the treatment-free run-out cycle. Blood
sampleswere kept at−18°C prior to analysis. Total cholesterol,
very low-density lipoprotein cholesterol (VLDL-C), inter-
mediate density lipoprotein (IDL-C), LDL-C and HDL-C and
total triglycerides, VLDL-, IDL-, LDL- andHDL-triglycerides
were determined by an enzymatic dye test (Boehringer,
Mannheim, Germany). Lipoprotein(a) was measured by an
electroimmunodiffusion test (Sebia-Chem-Fulda, USA). Apo-
lipoprotein (Apo) AI and B were determined by immunone-
phelometry (Behring, Marburg, Germany), and Apo AII was
measured by radial immunodiffusion.

Subjects enrolled at Essen University participated in the
assessment of carbohydrate metabolism during OC use. Oral
glucose tolerance tests (OGTTs) were carried out on subjects
during the treatment-free run-in cycle (on or between cycle
days 18–21) and during days 18 to 21 of cycle 6 and the
treatment-free run-out cycle. Fasting blood glucose levels
were determined prior to an oral load of 100 g of glucose that
was consumed over 5 min. Further blood samples were taken
at 1, 2 and 3 h postloading.

In order to determine the hormone parameters, 20 mL of
blood was taken to obtain 8 mL of serum. Centrifugation
was carried out at 4°C within an hour of sampling. The
following parameters were determined at Marburg Uni-
versity Gynecological Clinic: progesterone, estradiol,
androstenedione, testosterone and free testosterone were
determined by commercial radioimmunoassay (ICN



Fig. 1. CONSORT (disposition of subjects).
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Biomedicals, USA; Biermann, Germany); luteinizing hor-
mone (LH), follicle-stimulating hormone (FSH) and dehy-
droepiandrosterone sulfate (DHEA-S) were measured by a
commercial enzyme-linked immunosorbent assay (ELISA)
(Serono, USA; Elias, Germany; Boehringer). Similarly, an
adrenocorticotrophic hormone (ACTH) test to study the
effect on the adrenal cortex was carried out at the same time
points on subjects at one center (Marburg University).
Adrenal cortex stimulation was assessed by administering
an intravenous bolus of 25 IU of synthetic ACTH I-24.
Plasma hydrocortisone levels were determined before and 1
and 2 h after the ACTH bolus administration by ELISA
(Serono; Elias; Boehringer).
2.4. Statistical analysis

The intention-to-treat population included all subjects
who took at least one dose of treatment and had laboratory
measurements in at least one treatment cycle (missing values
were not replaced). Comparisons were made between the
effects of the two study medications on key lipid, hormone
and metabolic parameters. All parameters were summarized
by descriptive statistics for both treatment groups. Statistical
analysis was of an exploratory nature. A Wilcoxon signed
rank test was used to evaluate the differences between the
hormone, OGTT and ACTH values measured prior to the
start of study medication and the subsequent time points for
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each treatment group. A McNemar/Bowker test was used to
detect any major changes with respect to a given reference
range for each parameter. All statistical analyses were
performed using SAS version 6.09. A p value b.05 was
considered statistically significant.
3. Results

3.1. Disposition of subjects

A total of 45 subjects were recruited to the study; 22
were randomized to receive EE 30 mcg+CMA 2 mg and
23 to receive EE 30 mcg+DSG 0.15 mg (Fig. 1). Two
subjects were excluded during the treatment-free run-in
cycle, so 43 subjects received study treatment. Of these, 40
subjects (20 in each treatment group) completed the study
medication phase, although one subject treated with EE 30
mcg+CMA 2 mg terminated the study after six cycles
because of noncompliance. A total of 19 subjects in the EE
30 mcg+CMA 2 mg group and 20 subjects in the EE 30
mcg+DSG 0.15 mg group completed the study.

3.2. Baseline characteristics

Baseline demographic characteristics including mean age,
height, weight, Broca and body mass indices were compar-
able between the two treatment groups (Table 1). Analysis of
the two study centers demonstrated that the mean weight,
Broca and body mass indices were significantly higher in
subjects from Marburg University (p=.018, p=.035 and
p=.021, respectively), but these differences were not
considered to have an impact on the lipid, metabolic or
hormonal parameters. The subjects were classified as “pill
starters” if they had never used an OC before and as “pill
switchers” if they had changed from another OC brand to
receive either of the study treatments. In the EE 30
mcg+CMA 2 mg group, 12 subjects were “pill starters” and
10 were “pill switchers.” In the EE 30 mcg+DSG 0.15 mg
group, the majority of subjects (14/21) were “pill switchers.”

3.3. Lipid parameters

Changes in serum lipid and lipoprotein profiles are
presented in Table 2. Median total cholesterol levels
Table 1
Baseline characteristics of the study population assigned according to
treatment group

Characteristic EE 30 mcg+CMA 2 mg EE 30 mcg/DSG 0.15 mg

n=22 n=21

Age (years) 27.4±4.9 27.0±5.1
Height (cm) 168.2±5.7 169.4±6.6
Weight (kg) 63.1±6.6 61.0±9.5
Broca index (%) 92.8±9.6 87.9±10.6
Body mass

index (kg/m2)
22.3±2.2 21.2±2.6

All values are mean±SD.
remained stable during treatment with both study treat-
ments. Very low-density lipoprotein cholesterol levels
significantly increased in the EE 30 mcg+DSG 0.15 mg
group compared with baseline (p=.005) but remained stable
in the EE 30 mcg+CMA 2 mg group. Both treatments
reduced LDL-C levels compared with baseline, but the
changes were only significant in the EE 30 mcg+CMA 2
mg group (pb.001). Both groups experienced continued
increases in LDL-C during the run-out cycle (data not
shown). Only EE 30 mcg+CMA 2 mg treatment resulted in
significant increases in HDL-C compared with baseline
(p=.004). During the run-out cycle, HDL-C remained
higher than baseline in both groups (data not shown). All
cholesterol parameters, except LDL-C and HDL-C, returned
to baseline during the run-out cycle (data not shown). Both
EE 30 mcg+CMA 2 mg and EE 30 mcg+DSG 0.15 mg
treatment significantly reduced the LDL-C/HDL-C ratio
(pb.001 and p=.035, respectively), although it increased
again during the run-out cycle without reaching baseline
levels (data not shown).

Significantly increased total triglycerides and Apo AI
levels were found in both treatment groups compared with
baseline (pb.001). All triglyceride parameters reached or
almost reached baseline values during the run-out cycle (data
not shown).

Lipoprotein(a) levels remained unchanged by study
treatment. Apo AII values increased in both groups during
the treatment period, and Apo B plasma levels did not
change during treatment.

3.4. Hormone parameters

Table 3 presents the median values of key hormones at
baseline and during treatment cycles 3 and 6. Follicle-
stimulating hormone levels decreased during treatment, and
the effect was more pronounced in the EE 30 mcg+DSG 0.15
mg group (pb.001 during cycles 3 and 6) compared with the
EE 30 mcg+CMA 2 mg group (p=.048 during cycle 6 only).
Luteinizing hormone levels significantly decreased during
treatment in both groups, although as with FSH, the decrease
was more pronounced in the EE 30 mcg+DSG 0.15 mg
group (pb.001). Significantly decreased estradiol levels
occurred in both treatment groups, with similar changes for
both groups (p≤.001).

Progesterone, free testosterone, DHEA-S and androste-
nedione levels were all significantly decreased during
treatment with no significant differences between the two
groups (Table 3). Levels of sex hormone-binding globulin
(SHBG) significantly increased in both treatment groups
(pb.001) with similar changes in each group.

3.5. Metabolic parameters

The changes in blood glucose levels during the OGTT at
baseline, during cycle 6 and the run-out cycle are shown in
Fig. 2. Treatment with either EE 30 mcg+CMA 2 mg or EE
30 mcg+DSG 0.15 mg increased the blood glucose levels



Table 2
The effect of study treatment on lipid and lipoprotein profiles

Lipid parameter⁎ EE 30 mcg+CMA 2 mg EE 30 mcg+DSG 0.15 mg

Total cholesterol (mg/dL)
Baseline 180.0 (165.0–205.0) 175.0 (165.0–190.0)

n=21 n=21
Cycle 6 182.5 (163.5–202.5) 185.0 (179.0–195.0)

n=20 n=19
VLDL-C (mg/dL)
Baseline 8.0 (4.0–13.0) 6.0 (4.0–7.0)

n=21 n=21
Cycle 6 9.0 (4.5–13.0) 8.0 (5.0–10.0)⁎

n=20 n=19
LDL-C (mg/dL)
Baseline 101.0 (82.0–130.0) 97.0 (83.0–114.0)

n=21 n=21
Cycle 6 84.0 (64.0–103.0)† 88.0 (75.0–99.0)

n=20 n=19
HDL-C (mg/dL)
Baseline 53.0 (41.0–61.0) 56.0 (48.0–63.0)

n=21 n=21
Cycle 6 60.0 (47.0–71.5)⁎ 63.0 (54.0–69.0)

n=20 n=19
LDL-C/HDL-C ratio
Baseline 1.8 (1.5–2.6) 1.6 (1.4–2.0)

n=21 n=21
Cycle 6 1.3 (1.1–1.8)† 1.3 (1.2–1.7)⁎

n=20 n=19
Total triglyceride (mg/dL)
Baseline 80.0 (59.0–98.0) 57.0 (50.0–75.0)

n=21 n=21
Cycle 6 122.5 (93.5–147.5)† 90.0 (80.0–110.0)†

n=20 n=19
VLDL triglyceride (mg/dL)
Baseline 38.0 (23.0–60.0) 23.0 (18.0–35.0)

n=21 n=21
Cycle 6 51.0 (35.0–69.5) 41.0 (25.0–55.0)†

n=20 n=19
LDL triglyceride (mg/dL)
Baseline 20.0 (16.0–25.0) 19.0 (16.0–21.0)

n=21 n=21
Cycle 6 27.0 (23.5–31.5)† 23.0 (21.0–28.0)†

n=20 n=19
HDL triglyceride (mg/dL)
Baseline 10.0 (7.0–11.0) 9.0 (7.0–10.0)

n=21 n=21
Cycle 6 17.5 (14.5–21.5)† 15.0 (14.0–18.0)†

n=20 n=19
Lipoprotein(a) (mg/dL)
Baseline 10.5 (10.5–10.5) 10.5 (10.5–24.0)

n=21 n=21
Cycle 6 10.5 (10.5–10.5) 10.5 (10.5–17.0)

n=20 n=19
Apo AI (mg/dL)
Baseline 155.0 (148.0–172.0) 164.0 (141.0–186.0)

n=21 n=21
Cycle 6 216.5 (187.0–235.0) 195.0 (173.0–236.0)

n=20 n=19
Apo AII (mg/dL)
Baseline 43.0 (39.0–50.0) 43.0 (40.0–48.0)

n=21 n=21
Cycle 6 55.0 (47.0–63.0)† 53.0 (43.0–61.0)⁎

n=20 n=19
Apo B (mg/dL)
Baseline 91.0 (77.0–116.0) 86.0 (78.0–96.0)

n=21 n=21

Table 2 (continued)

Lipid parameter⁎ EE 30 mcg+CMA 2 mg EE 30 mcg+DSG 0.15 mg

Cycle 6 88.5 (72.5–107.5) 92.0 (82.0–100.0)
n=20 n=19

Apo E (mg/dL)
Baseline 2.8 (1.8–4.8) 2.4 (1.3–3.5)

n=21 n=21
Cycle 6 1.4 (1.0–2.2) 1.6 (1.2–2.2)

n=20 n=19

Denotation of statistical significance: In order to be able to identify levels of
statistical significance on the table as simply and clearly as possible, levels
of significance have been grouped into those p values b.05 and those≤.001.
The actual p values have been stated in the text in the Results section.
All values are median (first quartile to third quartile).

⁎ pb.05 compared with the baseline value.
† p≤.001 compared with the baseline value.
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during the OGTT compared with baseline, although the
values were still within the reference range. Insulin plasma
levels were also slightly increased in parallel with the raised
glucose levels. There were no significant differences
between the treatment groups, and OGTT blood glucose
and insulin levels returned to baseline in the run-out cycle.
None of the subjects in either treatment group had an
abnormal OGTT that was suggestive of impaired glucose
tolerance or diabetes mellitus.

Plasma cortisol levels were increased by both study
treatments before and during the ACTH test, but the values
were within the reference range before ACTH stimulation,
and there were no significant differences between the two
treatment groups.
4. Discussion

This randomized study demonstrated that two low-dose
monophasic OCs, EE 30 mcg+CMA 2 mg and EE 30 mcg/
DSG 0.15 mg, had comparable effects on lipid, hormone and
metabolic parameters during six cycles of treatment in
healthy female subjects.

The relationship between disturbed lipoprotein metabo-
lism and the thrombogenic processes that can lead to
cardiovascular disease [15] make a thorough evaluation of
the effects of OCs on lipid metabolism essential. The effects
on lipid metabolism can take 3 to 6 months to become
evident [19], so this study measured lipid and lipoprotein
parameters at baseline and after six cycles of treatment with
the two randomized OC preparations. Both treatments
increased triglyceride and Apo AI levels, but lipoprotein(a)
levels remained unchanged. The findings for EE 30 mcg
+DSG 0.15 mg are in general agreement with previously
published studies, suggesting that this OC increases
triglycerides and HDL-C but has little or no effect on total
cholesterol or LDL-C levels [15,22,23]. Elevated triglycer-
ide levels are not associated with increased risk of coronary
heart disease if HDL levels are also high [24]. In this study,
significantly increased HDL-C levels were only found in the



Table 3
The effect of study treatment on hormone parameters

Hormone
parameter⁎

EE 30 mcg+CMA 2 mg EE 30 mcg+DSG 0.15 mg

FSH (mU/mL)
Baseline 3.8 (2.4–5.4) 4.3 (3.6–5.9)

n=22 n=21
Cycle 3 2.3 (1.3–4.6) 0.9 (0.5–2.1)⁎

n=22 n=19
Cycle 6 2.6 (1.3–4.6)† 0.6 (0.5–2.1)⁎

n=20 n=19
LH (mU/mL)
Baseline 5.0 (2.9–6.3) 3.9 (2.4–7.1)

n=22 n=21
Cycle 3 2.1 (1.3–3.3)⁎ 0.5 (0.5–1.5)⁎

n=22 n=19
Cycle 6 1.9 (0.9–3.8)† 0.6 (0.5–1.1)⁎

n=20 n=19
Estradiol (pg/mL)
Baseline 114.5 (48.9–173.0) 118.0 (94.8–166.0)

n=22 n=21
Cycle 3 21.2 (9.9–32.3)⁎ 14.7 (9.9–29.5)⁎

n=22 n=19
Cycle 6 22.7 (10.1–28.7)⁎ 19.2 (9.9–25.2)⁎

n=20 n=19
Progesterone (ng/mL)
Baseline 3.8 (1.3–7.2) 2.3 (0.2–10.3)

n=22 n=21
Cycle 3 0.2 (0.2–0.2)⁎ 0.2 (0.2–0.3)⁎

n=22 n=19
Cycle 6 0.2 (0.2–0.2)⁎ 0.2 (0.2–0.2)⁎

n=20 n=19
Free testosterone (pg/mL)
Baseline 1.1 (0.7–1.6) 1.0 (0.7–1.8)

n=22 n=21
Cycle 3 0.6 (0.6–0.6)⁎ 0.6 (0.6–0.6)⁎

n=22 n=19
Cycle 6 0.6 (0.6–0.6)⁎ 0.6 (0.6–0.6)⁎

n=20 n=19
DHEA-S (mcg/mL)
Baseline 1.9 (1.7–2.6) 2.4 (1.9–3.4)

n=22 n=21
Cycle 3 1.3 (1.0–1.5)⁎ 1.9 (1.4–2.9)⁎

n=22 n=19
Cycle 6 1.3 (0.9–1.6)⁎ 1.6 (1.1–2.4)⁎

n=20 n=19
SHBG (ng/mL)
Baseline 19.0 (13.1–29.4) 18.1 (13.4–26.5)

n=22 n=21
Cycle 3 70.1 (56.4–83.8)⁎ 63.3 (49.6–76.2)⁎

n=22 n=19
Cycle 6 70.5 (56.9–83.3)⁎ 66.9 (56.5–76.9)⁎

n=20 n=19
Androstenedione (ng/mL)
Baseline 1.7 (1.4–2.4) 1.6 (1.5–1.9)

n=22 n=21
Cycle 3 1.2 (1.0–1.6)† 1.3 (1.1–1.6)†

n=22 n=19
Cycle 6 1.4 (1.0–1.7)† 1.2 (0.9–1.6)†

n=20 n=19
Prolactin (μU/mL)
Baseline 232.0 (201.0–301.0) 278.0 (225.0–330.0)

n=22 n=21
Cycle 3 228.0 (203.0–296.0) 263.0 (211.0–351.0)

n=22 n=19

able 3 (continued)

ormone
arameter⁎

EE 30 mcg+CMA 2 mg EE 30 mcg+DSG 0.15 mg

Cycle 6 261.5 (204.5–345.0) 283.0 (201.0–376.0)
n=20 n=19

enotation of statistical significance: In order to be able to identify levels of
tatistical significance on the table as simply and clearly as possible, levels
f significance have been grouped into those p values b.05 and those ≤.001.
he actual p values have been stated in the text in the Results section.
ll values are median (first quartile to third quartile).
⁎ p≤.001 compared with baseline value.
† pb.05 compared with baseline value.
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EE 30 mcg+CMA 2mg group. Similarly, LDL-C levels were
reduced by both treatments, but the reduction was only
significant in the EE 30 mcg+CMA 2 mg group. The relative
risk of developing cardiovascular disease is inversely
correlated to the plasma concentration of HDL-C and Apo
AI [15]. Apolipoprotein AI increased in both treatment
groups in this study. Another independent predictor of
coronary heart disease is the LDL-C/HDL-C ratio, where a
higher ratio is considered to indicate vascular risk in relation
to atherosclerosis [15,20]. During this study, the LDL-C/
HDL-C ratio decreased in both groups, but the effect was
more marked in the EE 30 mcg+CMA 2 mg group, probably
due to the relatively greater decrease in LDL-C. Overall,
despite the increase in triglycerides, the results of the
investigation into lipid metabolism indicate that both OCs
are likely to lower (rather than increase) the risk of
atherogenesis and cardiovascular disease in healthy women.

Oral contraceptives inhibit ovulation by down-regulating
the production of the pituitary gonadotropins FSH and LH.
Inhibition of ovulation reduces ovarian production of
androgens, which results in reduced plasma androgen
concentrations. The estrogenic component of OCs, usually
EE, increases hepatic production of SHBG, which increases
plasma SHBG levels and reduces levels of circulating free
testosterone. The effects of treatment with both OCs on the
hormone parameters evaluated in this study were as
predicted based on their mechanism of action as ovulation
inhibitors and confirmed observations from previous studies
for both EE 30 mcg+CMA 2 mg [25–27] and EE 30
mcg+DSG 0.15 mg [22,28–31]. This study demonstrated
that EE 30 mcg+DSG 0.15 mg had a higher antigonadotropic
effect on FSH and LH than EE 30 mcg+CMA 2 mg. Both
OCs were estrogen dominant, as shown by their effects on
plasma SHBG and HDL-C levels, which were not counter-
acted by either of the progestogens.

Although this small study was not designed to investigate
contraceptive efficacy, it should be noted that no pregnancies
occurred in our study. Previous large-scale multicenter
studies demonstrate the high contraceptive efficacy of EE
30 mcg+CMA 2 mg, which is reflected by an adjusted Pearl
Index of 0.04 [32].

Glucose intolerance and insulin resistance are associated
with an increased risk of atherosclerosis and cardiovascular



Fig. 2. Box-whisker plots of blood glucose levels during OGTTs performed at (A) baseline, (B) cycle 6, and (C) run-out cycle for both treatment groups. The
bottom and top edges of the boxes define the 25th and 75th percentiles (first and third quartiles). The central horizontal line defines the 50th percentile (median).
The bottom and top of the whiskers define the 5th and 95th percentiles. *=glucose loading.
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disease [33,34]. Six cycles of treatment with the two OC
preparations produced similar reversible changes in blood
glucose and insulin levels during the OGTT, although
plasma levels remained within the reference range during
the study before the OGTT as well as after oral glucose
loading. None of the changes were indicative of impaired
glucose tolerance.

Both EE 30 mcg+CMA 2 mg and EE 30 mcg+DSG
0.15 mg increased the basal plasma cortisol levels and
enhanced the cortisol response to ACTH, which is in
agreement with previous studies that have shown increased
cortisol and cortisol-binding globulin levels following EE
30 mcg+DSG 0.15 mg use [30,35–37]. This is the first
report of the effects of EE 30 mcg+CMA 2 mg on cortisol
levels, which were not significantly different to those of EE
30 mcg+DSG 0.15 mg. It is unlikely that the increased
plasma cortisol levels had a clinically significant impact on
hepatic gluconeogenesis because plasma glucose levels
were only moderately increased during administration of
the OCs in this study.

In conclusion, this study demonstrated that the newer
CMA-containing OC had comparable effects on lipid,
hormone and metabolic parameters during six cycles of
treatment in healthy female subjects, compared with the
more established DSG-containing OC. The lipid and
lipoprotein changes observed during treatment were small
and not related to clinical or biochemical risk of atherogenic
heart disease. In fact, the pattern of changes indicates a
possible beneficial effect on the risk of atherogenic
cardiovascular disease with the use of either OC; the
beneficial changes appear slightly more pronounced with
EE 30 mcg+CMA 2 mg. Reproductive hormone levels
followed a predictable pattern of change in response to OC
treatment that was characteristic of ovulation inhibitors. The
effects of both OCs on carbohydrate metabolism were
minimal, reversible and considered to be unlikely to increase
the risk of impaired glucose tolerance. Our study has
confirmed that EE 30 mcg+CMA 2 mg, a highly effective
and well-tolerated OC, has beneficial effects on lipid
metabolism, predictable effects on hormone levels and no
clinically important effects on carbohydrate metabolism.
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