
Contraception 46:313-326, 1992 

A MULTICENTER EFFICACY AND SAFETY STUDY OF AN ORAL 
CONTRACEPTIVE CONTAINING 150 pg DESOGESTREL AND 

30 pg ETHINYL ESTRADIOL 

Martyn Walling, M.D. 

High Street Surgery, High Street, Boston, Lincolnshire PE218 SY, United Kingdom 

Abstract 

The study reported herein is the primary efficacy and safety study conducted to 
support U.S. registration of an oral contraceptive containing 150 erg desogestrel and 
30 ng ethinyl estradiol. A large multicenter study enrolled 1,221 women at 50 
centers in the United Kingdom. A total of 11,656 cycles of exposure was 
accumulated, corresponding to approximately 879 women-years of use. 

Contraceptive efficacy was high; no subject conceived as a result of method failure. 
The product was generally well tolerated with excellent cycle control, causing fewer 
than 2% of the subjects to discontinue because of bleeding irregularities. The study 
medication demonstrated no adverse effects on cervical cytology, blood pressure, 
body weight or laboratory variables, while pre-existing benign breast disease generally 
improved. The study did not identify any medication-related adverse experiences. 
This study confirmed that the monophasic oral contraceptive with 150 I_rg desogestrel 
and 30 pg ethinylestradiol is a safe and effective oral contraceptive with excellent 
cycle control and patient acceptability. 

Introduction 

Improvements of the original norethindrone and levonorgestrel based oral 
contraceptives, primarily through dose reductions of the steroid components, 
resulted in safe, effective and well-tolerated low-dose oral contraceptives. The 
objective of further research was to enhance the specificity (selectivity) of the 
progestogens. Selectivity of a progestin refers to the ratio between the 
progestogenic activity and the androgenic activity. Desogestrel was the first 
selective progestogen to be developed for use in oral contraception. Desogestrel- 
containing oral contraceptives were first introduced in 1981 in Western Europe. 
The widespread acceptance of desogestrel-containing oral contraceptives has been 
attributed to the oral contraceptive’s clinical characteristics, and absence of 
interference by the progestogenic component with the effect of the estrogen 
component on lipoprotein metabolism. 
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The effects of the monophasic desogestrel-containing oral contraceptive on 
lipoprotein metabolism, characterized by an increase in high-density lipoprotein 
cholesterol (HDL-C), often associated with a concurrent decrease in low-density 
lipoprotein cholesterol (LDL-C), have been investigated in over 28 independent 
prospective studies’ and one large cross-sectional study.* Prompted by its 
widespread acceptance in Europe, plans were formulated to develop desogestrel- 
containing oral contraceptives for use in the United States. 

Materials and Methods 

The study reported here is the primary efficacy and safety study conducted to 
support a U.S. registration. The study was conducted in the United Kingdom, but 
since it was intended for U.S.registration, it was conducted in strict compliance 
with U.S. regulations and guidelines for clinical studies. The current requirements 
of the U.S. Food and Drug Administration include a clinical trial program with a 
minimum 10,000 cycles of exposure and a minimum of 200 women completing 
13 consecutive cycles of exposure. U.S. requirements dictate that studies are 
conducted in compliance with Good Clinical Practice (GCP) standards. This 
large multicenter study (code 012-002), was conducted at approximately 50 centers 
in the United Kingdom. The study design allowed for continuation of exposure 
until the completion of the trial, resulting in a variable duration of exposure 
(maximum of 26 cycles). The study plan allowed for the recruitment of a 
maximum of 1,400 women who met the study selection criteria. Investigators were 
directed to recruit approximately 50% new starters (those patients not having used 
oral contraceptives in the two months preceding the study), and each investigator 
was limited, per 36 subjects enrolled, to enter up to 4 switchers from the 
commercially available desogestrel OC. 

No biochemical or other laboratory test was used to screen subjects for eligibility 
for the study, and if baseline laboratory determinations indicated the existence of 
significant pathology, which may constitute a contraindication to OC use, subjects 
were subsequently terminated from the study. 

The study preparation was presented as a 21-day regimen in a research-type 
package, mentioning the drug code (CTR-04), and not the commercial name. 
Subjects were instructed to take the tablets for 21 days, followed by a 7-day pill- 
free interval. The tablets were to be taken orally (without chewing) at the same 
time each day, preferably at night. Subjects were instructed to start the first pill 
pack on the first day of the subsequent menstrual (starters) or withdrawal 
(switchers) bleed. 
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Subjects were provided with detailed instructions on study procedures and drug 
compliance, what to do in case of missing tablets, or concurrent disease or drug 
use. Follow-up visits took place approximately every three cycles. Visits were 
scheduled during days 15 to 21 of the pill cycle. 

The physical examination included a pelvic examination and a detailed breast 
examination which noted changes, including benign breast nodularity. Nipple 
discharge, if present, was reported and described, and masses, if any, were 
reported and their location was recorded. Cervical smears were taken in a 
standardized manner, and all samples were interpreted in the usual fashion by 
histopathologists of the central laboratory (J.S. Pathology Services, London, 
U.K.). A panel of routine hematology and biochemistry variables was determined 
at the central laboratory. Blood and serum samples were sent by overnight 
courier service from the clinics to the central laboratory for these determinations. 

Pregnancies were classified as pre-treatment, in-treatment, or post-treatment 
based on the relation of estimated conception date to period of tablet intake. 
The determination of conception date was based on the following information, 
listed in descending order of accuracy: ultrasound; pelvic/abdominal examination 
or pregnancy outcome; daily diary information (e.g. absence of withdrawal 
bleeding or subjective complaints); investigator estimation in absence of other 
information. In-treatment pregnancies were further classified as method failure or 
user failure based on the available information on adherence to prescribing 
information. For example, if the prescribing information called for the use of 
precautionary methods because of forgetting several consecutive pills in the period 
immediately preceding the estimated date of conception, and the subject failed to 
take such measures, the ensuing pregnancy was classified as a user failure. 

Data on vaginal bleeding events were collected on daily diaries, categorizing the 
severity of bleeding on a given day as spotting (vaginal flow that does not require 
more than one sanitary pad or tampon a day) or bleeding (vaginal flow that 
required more than one sanitary pad or tampon a day). The bleeding data were 
analyzed using the traditional cycle control method, with display of incidence of 
bleeding events such as breakthrough bleeding, (breakthrough) spotting, and 
absence of withdrawal bleeding. The regularity (predictability) of vaginal bleeding 
events can be determined using these variables. 



316 Contraception 

Subjects were instructed to record all adverse experiences (all minor and 
significant medical complaints) on the daily diary. At the occasion of the clinic 
visits, the diary information was reviewed by the investigator, and events were 
recorded on the study forms. The availability of start and stop date of the event 
allows for the determination of the prevalence of common adverse events in 
addition to the overall incidence, commonly reported for such studies. 

Approval for the study was obtained from a U.S. central Institutional Review 
Board (IRB; ethical committee); approval was obtained in all cases prior to 
initiation of the study. In addition, where applicable, local ethical committee 
approval was also obtained. Supervision of the ongoing study by the governing 
IRBs was conducted in accordance with U.S. requirements. The study was 
conducted in full compliance with the Declaration of Helsinki and all applicable 
local rules and regulations. 

Results 

A total of 1221 subjects were enrolled at 50 sites in the United Kingdom. 
Twenty-six subjects never took the medication and are excluded from further 
analysis and presentation. Of the remaining 1195 subjects who are included in the 
analysis (“all subjects treated” group), forty-six percent had not used oral 
contraceptives in the two months preceding the trial (starters). A total of 11,656 
cycles of exposure was accumulated, which corresponds to approximately 879 
women years of use. Evaluable diary information was available for a total of 
11,426 cycles (98% of total exposure). This compliance with diary instructions is 
unusually good and eliminates the chance of reporting bias inherent in a situation 
where only a limited proportion of subjects completed diaries. The attrition 
observed in this study is primarily due to termination of the study after the 
objectives of the study were achieved, rather than due to early discontinuation of 
individual subjects. At termination of the study, 653 subjects were still on study 
medication, and “personal reasons” was the most common cause of early 
termination. 

The study group consisted primarily of non-obese, educated, white subjects, with 
mean age (+ SD) at study entry of 23.6 (+ 4.8) years. Approximately two-thirds of 
the subjects were nulliparous. Eighty-two percent of the study group had prior 
oral contraceptive (OC) experience, of which approximately 40% had used OC’s 
for over 4 years (total prior use). 

One or more tablets were forgotten by 13-26% of the subjects per cycle, while 
four or more tablets were forgotten by about 1% of the subjects in a given cycle. 
Subjects who reported having forgotten 4 or more tablets in a given cycle were 
generally discontinued from the study at the next clinic visit. 
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Contraceptive Efficacy 

No subject conceived as a result of method failure. A total of 47 pregnancies 
were reported for the study group, of which 12 occurred prior to the start of the 
medication, and 26 following discontinuation. The majority of those who 
conceived following discontinuation terminated early because of a desire to 
conceive. Of the remaining nine in-treatment pregnancies, two occurred when 
more than two consecutive tablets were forgotten in the conception cycle, two 
reported episodes of vomiting and diarrhea, three reported having missed multiple 
tablets in the conception cycle (non-consecutively), while the remaining two 
reported poor compliance, without details on when tablets were forgotten. In all 
cases, the subject failed to adhere to the instructions for administration, or the use 
of back-up methods following multiple missed tablets or severe vomiting or 
diarrhea, leading to the classification of the pregnancy as due to user failure. 

Less than 5% of the subjects, at any scheduled visit, reported abstinence or the 
consistent use of additional contraceptive methods. This low percentage of 
subjects not at risk at a given study interval was too low to have an effect on 
efficacy indices. 

Cycle Control 

Cycle control was generally excellent throughout the study period. Breakthrough 
bleeding occurred in only 2.5% of the cycles, being recorded at 3.6% at cycle 3, 
and dropped to 2.9% at cycle 6 (Figure 1). Only 2% of the subjects discontinued 
because of irregular bleeding or absence of withdrawal bleeding. Spotting 
occurred in 5.6% of the total cycles, with rates observed at 6.6% and 4.9% at 
cycles 3 and 6, respectively (Figure 2). Inter-menstrual bleeding was reported for 
8% of the cycles, with the highest incidence in the first cycles of exposure (Figure 
3). Absence of withdrawal bleeding was very rare (1.7% of the cycles), declining 
to essentially zero by the end of the study period (Figure 4). No notable 
differences were observed between starters and switchers for any of the bleeding 
irregularities, apart from the incidence of spotting in cycle 1. 

Adverse Experiences 

The desogestrel-containing oral contraceptive was generally well tolerated, with 
few adverse experiences that were attributable to the study medication. The study 
definition of “serious adverse experience” included all conditions requiring 
hospitalizations. Such events were reported for 3.2% of the subjects, the majority 
of which consisted of elective surgery for pre-existing or obviously unrelated 
conditions, including trauma. For example, five subjects were admitted for sinus 
surgery, two for tonsillectomy, and an additional two for teeth extractions. The 
only condition with a possible relation to intake of study medication was a 
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pulmonary embolism reported for a 25-year old subject. The woman, a heavy 
smoker, was diagnosed with a pulmonary embolism in cycle 3 of the study. The 
subject fully recovered following treatment. Ten months after discontinuation of 
study medication, and immediately after stopping warfarin treatment which had 
been used since the primary event, the subject suffered a repeat pulmonary 
embolism. At the time of the second event, the subject was not pregnant or using 
estrogen-containing medication. The occurrence of the second event suggests the 
presence of an underlying disease. Preliminary tests failed to identity the 
underlying prothrombotic condition. 

A total of 12.2% of subjects terminated early from the study due to a clinical 
condition. The heterogeneity of the complaints suggests that the majority are 
unrelated to the use of study medication. In general, the majority of subjects 
reported one or more complaints during the course of the study, reflecting the 
commonality of complaints such as upper respiratory infection, headache, etc. This 
is not unexpected given the precision of reporting as a consequence of daily diary 
card maintenance. The most frequent adverse experiences, reported by 25% or 
more of the subjects, were headache, dysmenorrhea, abdominal pain, and upper 
respiratory infection. Dysmenorrhea showed a remarkable 50% drop between 
cycle 1 and cycle 2, suggesting that the study medication had a strong beneficial 
effect on pre-existing dysmenorrhea (cycle 1 included the menstrual bleeding 
during which medication was started). Discontinuation because of changes in 
body weight (0.7%), acne (0.3%), and hypertension (O.OS%), was exceptionally 
rare. 

Effects on Cervical Smears 

No dysplastic lesions were observed at baseline, nor at the last visit. These 
observations suggest that the desogestrel oral contraceptive has no influence on 
cervical cytology. 

Effects on Blood Pressure 

No adverse effects of the desogestrel contraceptive on systolic or diastolic blood 
pressure were observed in this study (Figure 5). In addition, only one subject 
discontinued early because of hypertension. The subject, a 27 year old switcher 
with a baseline blood pressure reading of 120/85 mm Hg, was found to have 
maximum readings of 160/100 mm Hg in cycle 6, leading to the discontinuation. 
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Effects on Body Weight 

For the purpose of data analysis, body weight is expressed as body mass index 
(BMI).’ Mean BMI change over the first 18 months showed less than a 1.5% 
increase in relative body weight (Figure 6). The mean change from baseline 
ranged from 0.1 to 0.4 kg/m*. These observations indicate that the desogestrel- 
containing combined monophasic oral contraceptive has a negligible effect on 
body weight. 

Effects on Benign Breast Disease 

A detailed breast examination was performed at baseline, cycle 12, and study 
termination. Of the 742 subjects for whom baseline and follow-up breast exam 
information is available, 154 (20.8%) were found to have some degree of breast 
nodular@ at baseline, compared to 119 (16.0%) at follow-up. Nipple discharge 
was reported for 2 subjects at baseline and none at the follow-up visits. Breast 
masses were found in 7 (0.9%) of the baseline exams, compared to 6 (0.8%) at 
follow-up exams. Three masses were first detected at the follow-up visits, while 
four masses detected at baseline were no longer found at the follow-up 
examination. 

Effects on Laboratory Variables 

No subject developed a clinically abnormal laboratory value requiring intervention 
or discontinuation, and all of the observed small mean changes were attributable 
to the estrogen component (Table I). 

Uric acid, albumin, and total protein showed a small reduction, while urea and 
serum creatinine were unaffected. Bilirubin and alkaline phosphatase showed a 
small reduction, as did hemoglobin, hematocrit, and red blood cell count. Hepatic 
enzymes were unaffected, and absence of an effect on y-glutamyl transferase 
indicates that no enzyme induction occurred. Total cholesterol and triglycerides 
were found to increase. More detailed evaluation of lipoprotein variables in a 
subset population showed that the increase in total cholesterol is secondary to a 
favorable 7-15% increase in HDGC. 

* Body Mass Index is weight in kilograms divided by height in meters squared. 
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Table I. Mean Change from Baseline to Last Laboratory Measurement; 
AI1 Subiect-Treated Grow 

LAST DIFFERENCE 

LABORATORY TEST N BASELINE MEASURE 
MEAN -MENT MEAN SD 

MEAN 

Hematocrit (HCT) (%) 

Red Blood Cells (x1012/L1 1 723 1 4.5 1 4.4 I -0.1 I 0.3 

White Blood Cells (xlO’/L) 724 6.8 6.8 0.0 2.1 
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Discussion 

This large prospective study, performed in accordance with modern study 
methodologies and analytical techniques, confirmed the efficacy, safety and high 
patient acceptability of the monophasic oral contraceptive containing 150 bg 
desogestrel and 30 pg EE. The absence of any method failure confirms its high 
contraceptive efficacy. This observation on method effectiveness is in line with 
earlier studies with this product, involving a total of 42,640 subjects treated for 
183,212 cycles, in which a total of only six pregnancies were reported, none of 
which were due to method failure.18 The number of user failures reported here 
reflect a difference in study methodology. The observed contraceptive failure rate 
in this study compares favorably to the generally accepted 3% typical failure rate 
for oral contraceptives.9 

The effects of the desogestrel oral contraceptive on irregular bleeding are 
characterized by a low discontinuation rate for cycle control disturbances, and a 
low incidence of absence of withdrawal bleeding, breakthrough bleeding, and 
spotting. The results reported here differ to varying degree from those reported 
earlier. This difference is attributable to differences in study methodology and 
definitions. According to the early definitions used in studies involving 
desogesnel, bleeding events were categorized according to the starting day of the 
event lo Currently, bleeding events are generally classified as to how they are 
perceived by the user. According to the early definitions, a bleeding that started 
on day 19 (2 days before the tablet-free interval) and lasted for 5 days was 
categorized as a breakthrough bleeding, and, because no bleedings&Q.& in the 
tablet-free interval, also as “absence of withdrawal bleeding”. This bleeding will 
be perceived as an “early withdrawal bleeding”, and is hence, under the current 
definitions, no longer counted as an abnormal event. The single bleeding episode 
that was originally counted as two undesirable events is currently no longer 
reported as an abnormal or undesirable event. Consequently, the observed 
incidence of events, in particular the incidence of absence of withdrawal bleeding, 
may be markedly different from those reported in earlier studies. 

The desogestrel-containing oral contraceptive was generally well tolerated, with 
few adverse experiences that were attributable to the study medication. The 
frequency and type of adverse experiences reported primarily reflect the method 
of data collection using daily diaries, rather than effects of the study medication. 
The heterogeneity of the complaints suggests that the majority are unrelated to 
the use of study medication. In general, the majority of subjects reported one or 
more complaints during the course of the study, reflecting the commonality of 
complaints such as upper respiratory infection, headache, etc. This study supports 
the notion that use of the desogestrel oral contraceptive is not associated with 
unique or more frequent adverse experiences than other low-estrogen dose oral 
contraceptives. 

Use of oral contraceptives, in particular high-dose preparations, has been 
associated with blood pressure changes. However, this study, like earlier reported 
studies on the desogestrel oral contraceptives,” did not show any adverse effect of 
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the desogestrel oral contraceptive on diastolic or systolic blood pressure. These 
observations on desogestrel oral contraceptives suggest that the earlier observed 
dose-related effect of the progestogen component of oral contraceptives’* may be 
due to the intrinsic androgenicity of the progestogen, rather than its progestogenic 
effects. This is supported by the notion that androgen therapy causes water and 
salt retention, which may result in a rise in systolic and diastolic blood pressure.13 

A negligible effect on body weight was observed. This may suggest that the body 
weight increase commonly associated with oral contraceptive use is attributable to 
the intrinsic androgenic/anabolic activity of more androgenic progestogens. 

This prospective study, of relatively short duration, suggests a protective effect of 
the desogestrel oral contraceptive against benign breast disease. Although several 
epidemiological studies have reported a protective effect of oral contraceptive use 
on benign breast disease ‘*, this is the first time that such observation is reported 
for a prospective contraceptive efficacy and safety study. 

Conclusion 

The clinical characteristics of the desogestrel oral contraceptive are the result of 
the progestin’s selective profile: high progestogenic and minimal androgenic 
activity. Desogestrel’s absence of interference with the favorable estrogen effect 
on lipoprotein metabolism allowed for dosing of the progestogen component to 
achieve excellent efficacy and cycle control. Dosing of more androgenic 
progestogens to achieve a comparable degree of cycle control would have resulted 
in significant adverse effects on lipoprotein metabolism.* Although the clinical 
consequences of steroid-induced changes in lipoprotein metabolism are the subject 
of debate, consensus exists that such changes should be avoided, if possible. 
Desogestrel-containing oral contraceptives offer such alternatives. 
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