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Abstract

This open, prospective, noncomparative study evaluated clinical and metabolic aspects of the use of a contraceptive combination of

ethinyl estradiol (30 Ag) and gestodene (75 Ag) continuously for 24 weeks in 45 women aged 25F3.7 years. No alterations in weight or blood

pressure were observed. Few side effects were recorded. Amenorrhea rates increased from the fourth month of observation onwards, reaching

81.2% by week 24. A reduction in the levels of cholesterol and LDL and an increase in HDL and triglycerides were observed. Insulin levels

increased but not significantly, while levels of glycemia remained unchanged. Levels of antithrombin III, fibrinogen and plasminogen

activator inhibitor-1 (PAI-1) increased, whereas a reduction was observed in proteins C and S and in prothrombin time (PT). Activated

partial thromboplastin time (APTT) remained unchanged. The treatment was associated with satisfactory clinical effects, high rates of

amenorrhea after the third treatment cycle, and resulted in metabolic changes similar to those encountered during the classic use of

contraceptive pills with monthly interruption for withdrawal bleeding.

D 2004 Elsevier Inc. All rights reserved.
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1. Introduction

Oral contraceptive pills (OCP) traditionally include a

monthly pause to permit withdrawal bleeding. During recent

years, however, the question has arisen regarding the real

need to interrupt the use of combined OCP [1].

For some women, monthly bleeding is undesirable be-

cause of the symptoms experienced during this period or

for personal reasons such as convenience and practicality

[2]. For this reason, alternative regimens of pill use, such

as continuous contraception or schedules with less frequent

pauses in pill use, have been proposed in an effort to

overcome any problems related to the pill-free period and

to improve compliance to the contraceptive method, the

user satisfaction and the quality of life of contraceptive pill

users [3–6].

The majority of studies that evaluated the continuous use

of OCP focused on the bleeding patterns of users [7–11],

since most of the users who choose this contraceptive

method do so because they desire amenorrhea. Other studies
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on extended pill use evaluated the improvement in

symptoms during the period of interruption [3], relating

greater compliance and prolonged use of the method. The

efficacy of continuous oral contraception in the control of

pain in patients with endometriosis has also been reported

[12]. However, there are few reports on the clinical

parameters and particularly on the metabolic impact of

users of continuous OCP for extended periods.

The objective of this study was, therefore, to evaluate the

clinical and metabolic aspects of continuous OCP use,

including bleeding patterns, weight, blood pressure, adverse

events, lipid and carbohydrate profiles and coagulation

parameters in users of the contraceptive combination of

ethinyl estradiol and gestodene for 168 days (24 weeks) of

continuous use.
2. Patients and methods

Forty-five women, aged 25F3.7 years, were enrolled to

an open, prospective, noncomparative study. Inclusion

criteria were the following: aged 18–35 years, active sexual

life, wishing to use oral, combined, hormonal contraception

continuously and willing to participate in the study.
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Fig. 1. Mean systolic blood pressure (SBP) and diastolic blood pressure

(DBP) during treatment.
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Exclusion criteria were the following: confirmed or sus-

pected pregnancy, abnormal cervical–vaginal colpocytol-

ogy, personal history of genital or breast neoplasia,

cardiovascular disease, arterial hypertension, venous or

arterial thromboembolism, diabetes mellitus, acute or

chronic hepatopathies, alcoholism, use of OCP, injectables

or implants in the 2 months prior to study initiation,

concomitant use of barbiturates, hydantoin, carbamazepine,

phenylbutazone, meprobamate or riphampicine.

The study protocol was approved by the Institutional

Review Board of the Faculty of Medicine of Jundiaı́ prior to

initiation of the trial. All patients voluntarily agreed to

participate in the study and signed the informed consent

form after receiving detailed information from the inves-

tigators regarding the study.

Prior to commencing OCP use, patients’ case histories

were recorded and they were submitted to complete

physical and gynecological examinations. Material was

collected for oncological colpocytology and for a preg-

nancy test (hHCG), and the following laboratory tests

were performed: total cholesterol, HDL, LDL, triglycer-

ides, fasting glucose, insulin, fibrinogen, antithrombin III,

plasminogen activator inhibitor-1 (PAI-1), protein C,

protein S, activated partial thromboplastin time (APTT),

and prothrombin time (PT).

After receipt of the results of the laboratory tests, the

patients who fulfilled the inclusion criteria were enrolled

into the study within 2 weeks following the first visit and

were instructed to use the contraceptive combination

containing gestodene (75 Ag) and ethinyl estradiol (30 Ag)
orally during 24 consecutive weeks without interruption,

starting on the first day of the next menstrual period. Each

patient was instructed to fill out an individual diary card

with information on the initiation of pill use, any missed

pills, the occurrence and intensity of vaginal bleeding and

any symptoms experienced during the evaluation period.

Spotting was defined as slight bleeding that did not

require a change of sanitary protection. Light, moderate and

heavy bleeding was defined as the presence of any vaginal

bleeding that did not correspond to the usual bleeding

pattern, based on comparison with previous menstrual

cycles presented by the patient.
Table 1

Subject characteristics at screening

Characteristic MeanFSD

Age (years) 25.0F3.7

BMI (kg/m2) 23.9F5.0

SBP (mmHg) 111.9F10.42

DBP (mmHg) 72.9F8.2

Pregnancies 1.2F1.5

Parity 1.0F1.5

Smokers 31.2%

Oral contraceptive history:

New user 4.6%

Previous user a 95.4%

a At least 2 months since previous OCP use.
The study period was divided into six periods of 28 days,

referred to as Cycle 1 to 6, making a total of 24 weeks or

168 days of continuous oral contraceptive use.

Follow-up visits were carried out at the end of Cycles 2

and 4 for the purpose of transcribing all the data available on

the individual diary card, as well as to record complaints and

any side effects, to reassure the patient when necessary and

to provide her with medication for the following cycles. The

final follow-up visit was carried out at the end of Cycle 6

during which data were collected regarding bleeding

patterns and adverse effects, and complete physical,

gynecological and laboratory examinations were performed.

Blood samples were taken in the mornings following

12-h fasting. For the measurement of total cholesterol,

HDL-C, triglycerides and glucose, blood was collected in

tubes containing EDTA anticoagulant and was centrifuged

immediately or at a maximum of 10 min following

collection. The plasma was frozen and stored at temper-

atures between 0 and 108C. Blood collected in tubes with

no anticoagulant was centrifuged immediately and the

separated serum was stored at temperatures between 2 and

88C and later used for insulin measurement. For the

evaluation of the coagulation profile, blood samples were

collected in tubes containing sodium citrate and the plasma

was separated by centrifugation and stored at temperatures

between �40 and �708C until analysis.

Measurements of cholesterol, HDL and triglycerides were

carried out using the automated enzymatic colorimetric

method with commercial kits purchased from Diasys do

Brasil (Diasys kit 10.351.030, São Paulo, Brazil). Low-

density lipoprotein levels were calculated using Friedwald’s

formula [13]. Evaluation of fasting glucose was performed
Fig. 2. Mean body weight (n =32) during treatment.



Table 2

Mean number of days of any form of bleeding during the six cycles of

continuous oral contraceptive use

Cycle Days of bleeding

Mean SD 95% CI

1 1.0 2.4 0.199–1.988

2 2.8 5.6 0.780–4.845

3 5.8 9.0 2.592–9.096

4 2.9 5.4 0.954–4.858

5 1.0 3.2 �0.096 to 2.221

6 1.0 3.3 �0.215 to 2.215

Significant differences: Cycle 1�Cycle 2�Cycle 3�Cycle 4�Cycle

5�Cycle 6; F =4.00, p= .0018.

Tukey multiple comparison test: Cycle 3NCycle 1*; Cycle 3NCycle 5*;

Cycle 3NCycle 6*.

* pb .05. Fig. 3. Bleeding patterns during the six cycles of continuous pill use in 32

patients. LB, light bleeding; MB, moderate bleeding; HB, heavy bleeding.
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using the colorimetric method (Glucose GOD-PAP assay,

Boehringer Mannheim System, Mannheim, Germany), and

insulin was measured by immunofluorometric method

(Immulite 2000, Diagnostic Products, Los Angeles, CA,

USA). Antithrombin III was measured by amidolytic method

using chromogenic substrate S-2765 (amidolytic, Chromo-

genix, Mflndal, Sweden), fibrinogen by the Clauss method

(Kinetic, Boehringer Mannheim, Mannheim, Germany),

PAI-1 activity by chromogenic method (ELISA, Chromoge-

nix, Mflndal, Sweden), proteins C and S by enzyme

immunoassay (Latex immunoabsorption, Boehringer Man-

nheim, Mannheim, Germany), PT and APTT by the

coagulometric method (APTT: Cephotest, Nycomed, Oslo,

Norway; PT: Stago Prothrombin Assay, Diagnostica Stago,

Asnières, France).

With respect to the clinical characteristics of patients,

results are expressed as means and standard deviations. For

the comparison between the mean numbers of days of

bleeding during the six cycles, analysis of variance

(ANOVA) was used, followed by the Tukey multiple

comparison test. Student’s t test for paired samples was also

used for the comparison between initial and final laboratory

results. Level of significance (p) was set at b.05 (a=5%).
3. Results

Of the 45 women who were initially screened for inclusion

into the study, 4 were excluded before beginning treatment, 1
Table 3

Mean and standard deviation of the number of days of different types of bleedin

Days (meanFSD)

Cycle 1 Cycle 2 Cycle 3

Spotting 0.6F2.1 1.6F3.4 3.1F6.3

Slight bleeding 0.1F0.7 0.7F3.2 2.6F6.0

Moderate bleeding 0.2F0.6 0.3F1.0 0.0

Heavy bleeding 0.0F0.2 0.0 0.0

Significant differences for slight bleeding: Cycle 1�Cycle 2�Cycle 3�Cycle 4�
Tukey multiple comparison test: Cycle 3NCycle 1*; Cycle 3NCycle 4*; Cycle 3

* pb .05.
because of a colpocytology result compatible with CIN I, 1

because she had a positive pregnancy test and 2 because they

did not agree to sign the informed consent form. Therefore,

41 patients were enrolled into the trial. Nine patients were

discontinued from the study before completion, four because

of unacceptable bleeding during the first 2 months of

treatment, one because of severe mastalgia, one due to severe

headaches and three who were lost to follow-up. Thirty-two

women therefore completed the study protocol and used the

OCP for 24 consecutive weeks.

Clinical characteristics of the women evaluated in this

study are shown in Table 1. The mean age of the women

was 25 years, parity was low and a high percentage of

participants had already used oral contraception; indeed,

only 4.6% of the group consisted of new users.

No statistically significant changes in weight or blood

pressure were recorded during the study. Weight, as well as

systolic and diastolic blood pressure measurements,

remained unaltered during the entire evaluation period (Figs.

1 and 2).

The occurrence of any type of vaginal bleeding during

the continuous use of this OCP was greater during the third

cycle of treatment (a mean of 5.8F9.0 days), and this value

was significantly different when compared to Cycles 1, 5

and 6 (Table 2). When the different types of bleeding were

compared, data revealed that the mean number of days of

spotting and light bleeding were more frequent during Cycle

3; however, this difference was only statistically significant
g during the six cycles of continuous oral contraceptive use

Cycle 4 Cycle 5 Cycle 6 F p-value

2.0F4.5 0.8F2.5 0.8F3.0 1.9 .096

0.4F1.4 0.0F0.2 0.1F0.8 3.7 .002

0.4F1.3 0.1F0.5 0.0 1.7 .134

0.0F0.5 0.0 0.0 0.9 .437

Cycle 5�Cycle 6; F =3.7, p= .002.

NCycle 5*, Cycle 3NCycle 6*.
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in the case of light bleeding when the number of days during

the third cycle was compared with Cycles 1, 4, 5 and 6

(Table 3).

Bleeding patterns throughout the period of observation

are shown in Fig. 3. As can be seen, the incidence of

amenorrhea decreased throughout the first three cycles:

59.3%, 43.7% and 25% of women reporting no bleeding

episodes in the first, second and third cycles, respectively.

This percentage increased considerably in the fourth cycle

(50%) and reached 71.8% of women during the fifth cycle

and 81.2% during the sixth and final cycle of treatment.

On the other hand, rates of spotting and light bleeding

increased up to the third cycle of use and declined in the

fourth to sixth cycles. The most frequent bleeding pattern

was spotting, increasing from 12.5% in the first cycle to

43.7% by the end of the third cycle, progressively declining

until the end of the study when only 12.5% of women

reported spotting during the sixth cycle of OCP use (Fig. 3).

Moderate bleeding remained practically constant throughout

the study period and heavy bleeding was reported only in

the first cycle of use (6.2%), when it was responsible for the

discontinuation of two women, and in the fourth cycle

(3.1%). The other two women who discontinued the study

prematurely because of bleeding did so during the second

and third cycles of treatment, respectively, because of

spotting.

The biochemical profiles of users of the continuous OCP

are shown in Table 4. With respect to lipids, an increase was

observed in total cholesterol and triglycerides, but this

difference was not statistically significant. A significant

increase in HDL and a nonsignificant increase in LDL were

recorded. With respect to carbohydrates, glucose levels

remained practically unchanged and an increase in plasma

insulin was recorded following 6 months of OCP use. With

respect to coagulation parameters, a nonsignificant increase

in antithrombin III values and a significant increase in

fibrinogen and PAI-1 were registered. There was a nonsig-

nificant decrease in proteins C and S activity rates. Activated
Table 4

Mean and standard deviation of initial and final plasmatic levels of lipids,

glucose, insulin and coagulation parameters

Initial

measurement

(meanFSD)

Final

measurement

(meanFSD)

p-value

Total cholesterol (mg/dL) 163.7F33.4 168.2F30.8 .321

HDL-C (mg/dL) 51.0F12.9 54.9F12.2 .001

LDL-C (mg/dL) 93.9F21.8 92.9F21.5 .765

Triglycerides (mg/dL) 88.0F49.9 101.4F60.0 .063

Insulin (UI/mL) 7.7F5.3 9.5F4.9 .059

Glucose (mg/dL) 88.1F23.9 87.6F13.2 .840

Antithrombin III (%) 104.9F19.0 106.2F11.0 .638

Fibrinogen (mg/dL) 306.6F73.8 335.7F66.2 .042

PAI-1 (U/mL) 9.6F6.7 14.0F6.4 .003

Protein C (%) 92.4F28.4 91.0F33.2 .855

Protein S (%) 81.0F23.2 75.3F35.0 .362

APTT (s) 36.6F4.9 36.9F5.2 .802

PT (s) 12.4F1.3 11.9F1.1 .037
partial thromboplastin time remained unchanged and PT

showed a significant reduction after 6 months of continuous

OCP use.

The most commonly reported adverse effects were

headache (29%), mastalgia (8.3%) and nausea (7.8%).

Other adverse events reported during the study were

abdominal pain (9.6%), dysmenorrhea (5%), depression

(2%) and weight increase (1.4%).
4. Discussion

Alternative regimens of oral contraception have been

proposed for several years, and these proposals have tradi-

tionally been accompanied by debates on the real benefits of

menstruation and the control of specific pathologies such as

endometriosis and hematological disorders [14].

In this study, we have evaluated the continuous use of a

combination of ethinyl estradiol and gestodene for 24 weeks.

In addition to bleeding patterns, the parameter most

commonly analyzed in studies of continuous regimens of

contraception, we have evaluated aspects related to clinical

and laboratory variables. No statistically significant differ-

ences were found between blood pressure and body weight

measurements prior to initiation and after six cycles of

treatment. Although no other studies using the same

contraceptive formulation have been published in the

literature, it can be inferred from our results that the

continuous use of the combination of ethinyl estradiol and

gestodene is not significantly different to its use with a

monthly pause of 7 days [15]. Recently, Sillem et al. [16]

also failed to show changes in weight with the continuous

use of a contraceptive pill with the same estrogenic dose

associated with drospirenone (3 mg), during 126 days.

The women evaluated in our study reported a low

incidence of side effects. As this was an open study, our

population was made up of patients motivated to use this

method, and this motivation is illustrated by the greater

compliance and possible underestimation of adverse events,

particularly those side effects of lesser intensity. However, it

should be taken into consideration that the rate of adverse

events reported here is in agreement with reports in the

literature on the use of the same contraceptive pill used

according to the traditional regimen [17].

The use of OCP is classically associated with alterations

to the lipid profile, carbohydrates and coagulation param-

eters. We are often questioned regarding the impact of the

continuous use of the OCP on these markers, and the

question is difficult to answer because of the scarcity of

data in the literature. In fact, there is no rationality for the

consideration that a monthly interruption of pill use for 4, 6

or 7 days could interfere positively with these markers.

However, we are unaware of any studies carried out

specifically to confirm this hypothesis. In our study, we

observed an increase in total cholesterol achieved through

an increase in HDL and a reduction in LDL, and an

increase in triglycerides. Carbohydrate profiles showed no
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significant variations. We also observed deterioration in the

parameters related to fibrinolysis: although an increase in

antithrombin III occurred, there was a reduction in protein

C and S activity, as well as an increase in the levels of PAI-

1. On the other hand, an increase was observed in the

levels of fibrinogen and in unchanged APTT, and a

reduction was detected in PT. The absence in our study

of a group of patients using the pill according to the

traditional schedule including a pill-free interval is a

limitation that prevents us from drawing direct conclusions.

However, by comparing the results of our study with the

published data of other authors, it is possible to state that

the impact of the continuous use of this oral contraceptive

combination on lipid profiles, carbohydrates and coagula-

tion factors was similar to that of the combination of

ethinyl estradiol and gestodene when used in a regimen

that included a pill-free interval of 7 days [18,19]. We are

therefore able to affirm that the risk of thromboembolism in

users of the combination of ethinyl estradiol and gestodene

in a continuous regimen would be similar to that incurred

by users of the classic OCP regimen with monthly

interruption.

Amenorrhea rates during treatment varied throughout the

present study. High rates of amenorrhea were expected since

available data indicated an absence of bleeding in approx-

imately 80% of women after 42 days of consecutive use of

the same contraceptive formulation [7]. However, we

observed decreasing percentages of amenorrhea between

the first and third cycles of use. After the fourth cycle, rates

of amenorrhea began to increase and a rate of amenorrhea of

81.2% was registered at the end of the period of observation.

Despite the disagreement between our results and those of

Kornaat et al. [7], differences in the way in which these

results were presented should be considered. Because of our

longer follow-up period, we have presented our results as a

complete amenorrhea rate for each cycle of 28 days, that is,

we did not evaluate rates of amenorrhea and bleeding on a

daily basis. However, our findings are in agreement with

those of Miller and Hughes [11], who related amenorrhea

rates of 75–80% after six cycles of continuous use of the

combination of ethinyl estradiol (20 Ag) and levonorgestrel

(100 Ag). Bleeding reported by our patients was more

frequent in the third cycle of follow-up and comprised

mainly spotting or light bleeding. Other authors have

reported similar findings [10,11], and it can be presumed

that there is a period of adaptation of the endometrium prior

to the onset of amenorrhea. On the other hand, bearing in

mind the unpredictability of bleeding patterns with the

continuous use of OCP during the first three cycles of use,

patients can be adequately counseled in this respect. After

such counseling, they frequently opt spontaneously for

three monthly interruptions of pill use. Recent studies with

this regimen have shown satisfactory results and good

compliance [4].

In conclusion, our results show that the continuous use of

the combination of ethinyl estradiol (30 Ag) and gestodene
(75 Ag) for 24 weeks was associated with satisfactory

clinical effects with no changes in blood pressure or weight,

metabolic changes similar to those observed in patients

using the pill with a monthly pill-free interval and a high

rate of amenorrhea after the third treatment cycle.
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