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Abstract 

An open prospective clinical trial designed to evaluate the efficacy and safety of 
the combined hormonal oral contraceptive (OC) containing 75 #g gestodene 
plus 30/zg ethinyl estradiol was undertaken in a Mexican population. Sixty-nine 
healthy women of reproductive age took part in the study for a total of 627 
woman-months of observation. The combination of gestodene and ethinyl 
estradiol proved its effectiveness in preventing pregnancy during the study. 
Side-effects were minimal and regular endometrial bleeding patterns were 
observed during one year of continuous use of this OC preparation. The 
discontinuation rate for medical reasons was 11.6% at one year. Among a 
sample of 10 women, the gestodene/ethinyl estradiol combination did not induce 
significant changes in the serum concentration of total cholesterol and LDL 
cholesterol after 12 months of continuous administration. An increase in serum 
triglycerides and HDL cholesterol was observed; this effect could be attributed 
to a lack of androgenic and/or the intrinsic estrogenic behavior of gestodene. 

It can be concluded that this preparation is highly effective as a combined 
oral contraceptive; it is well tolerated and might offer some advantages with 
respect to other oral contraceptive combinations in its short- and medium-term 
impact on lipid metabolism. 

Introduction 

For more than 25 years hormonal oral contraception has been considered a fertility 
regulating method that combines the criteria of safety, efficacy, reversibility and 
acceptability. The results of recent evaluations show that the risk-benefit balance for 
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OCs is much more favorable than had been previously thought [1]. 
With the aim of reducing the doses and thus minimizing side-effects and metabolic 

changes, research in the field of hormonal oral contraceptives has focused on the 
development of new strategies to reduce the doses of existing progestins as well as the 
synthesis of new more potent steroids. 

Research was focused for many years on the estrogenic component of the 
formulation, which suggested that ethinyl estradiol as used in commercial 
preparations of combined OCs is the most suitable and effective estrogen at doses of 
30 lzg or even less. 

In recent years pharmacologic investigations were focused on the development of 
new progestins allowing reduction of the doses without compromising their efficacy. 

Until recently, levonorgestrel (LNG) was probably the most potent progestin used 
in oral combined contraceptives, even though it has, besides its progestational activity, 
intrinsic androgenic properties. Modification of the molecular structure of LNG led to 
the synthesis of the third generation of 19-nor progestins, or gonane-type 
progestogens: norgestimate, desogestrel and, recently, gestodene. The synthesis of 
gestodene by Hoffmeister et al. [2] in the research laboratories of Schering (Berlin) 
has resulted in the most potent progestogen currently available. 

Gestodene has a strt~cture very similar to levonorgestrel and only differs from it by 
the presence of a double bond between carbon 15 and 16, thus transforming it to delta 
15-1evonorgestrel. The evaluation of the progestational activity of gestodene in a 
number of biological tests [3], has shown that this progestin is 2 to 10 times as potent 
as levonorgestrel. Furthermore, in vivo and in vitro studies [4,5] have demonstrated 
that the antigonadotropic potency of gestodene is 2-3 times greater than 
levonorgestrel. 

In general, the 19-nortestosterone derivatives exhibit some degree of androgenic 
activity. In recent studies [6], gestodene was found to have progestational activity but 
was not accompanied by great androgenic activity. 

Information on the efficacy of gestodene in combination with ethinyl estradiol has 
been accumulated in more than 200 000 cycles in almost 38 000 women from different 
countries [7]. The reported pregnancy rate is less than 0.1 per 100 woman-years [8]. 
Good cycle control has also been demonstrated during gestodene/ethinyl estradiol 
USe. 

Epidemiologic studies have demonstrated an association between cardiovascular 
disease and combined OC use. In previous studies with gestodene/ethinyl estradiol, 
no significant changes in HDL-cholesterol and LDL-cholesterol serum levels have 
been found, although a moderate rise in total cholesterol and triglycerides was 
reported [8-11]. 

The present study was undertaken to evaluate both efficacy and metabolic effects 
of 75 #g of gestodene in combination with 30 Izg of ethinyl estradiol in a Mexican 
population. In addition, changes in serum lipids and lipoproteins were prospectively 
evaluated at 0, 4, 8 and 12 months of use. 
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Subjects and methods 

Sixty-nine healthy women of reproductive age were included in the study, 59 from the 
University Hospital of the Coahuila Autonomous University and 10 women from the 
National Institute of Nutrition Salvador Zubiran (INNSZ). In the 10 subjects 
recruited at INNSZ, total triglycerides, HDL-cholesterol and LDL-cholesterol were 
measured before and after 4, 8, and 12 months' administration of the contraceptive 
preparation. 

Initial evaluation of each subject was performed at day 21 of a menstrual cycle. A 
complete clinical history including gynecologic examination and cervical cytology was 
performed at admission. Each woman was given a menstrual diary in which her 
bleeding patterns were recorded. 

The formulation used in the study was kindly provided by Schering Mexicana and 
consisted of packages of 21 pills which contained 75 /zg gestodene (17a-ethinyl- 
13-ethyl-17B-hydroxy-4,15-gonadien-3-one) and 30 /zg ethinyl estradiol. The 
administration schedule consisted of daily pill intake for 21 consecutive days followed 
by 7 days of no pill administration, starting the first day of a cycle during 12 
consecutive cycles. Each woman was followed at monthly intervals. At each visit, body 
weight, blood pressure, side-effects and bleeding patterns was investigated. Lipids and 
lipoproteins were measured in a subgroup of 10 women and a baseline twelve hour 
fasting blood sample (20 cc) was taken during the luteal phase (day 21-25) of a 
control pretreatment cycle. 

Total cholesterol, total triglycerides, HDL-cholesterol and LDL-cholesterol were 
measured in each sample. The same procedure was followed at the 4th, 8th and 12th 
treatment cycles. Lipid and lipoprotein measurements were performed by enzymatic 
and colorimetric methods as previously described [12-14]. The intra-assay coefficient 
of variation did not exceed 8% and interassay variation was less than 10% for all four 
methods. Selected women in this subgroup were exposed to neither oral nor injectable 
hormonal contraceptives for the 3 months prior to admission, in the case of OCs, and 
6 months, in the case of injectables. 

The data obtained from both centers were analyzed together, the pregnancy rates 
were calcula~d by the Pearl Index, and the reasons for discontinuation and frequency 
of side-effects were indicated as percentages. The results of lipids and lipoproteins 
were processed by analysis of variance for repeated measurements compared by 
multiple comparison test. 

Results 

Sixty-nine healthy women of reproductive age were included, for a total of 627 
woman-months. No pregnancies occurred during the administration of gestodene/ 
ethinyl estradiol. The characteristics of the participating women on admission are 
shown in Table 1. The average age of participating women was 23.4 years. All 
participants had blood pressure values within normal limits. Table 2 shows the weight 
and blood pressure levels during the study. Table 3 shows the changes in endometrial 
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bleeding patterns, showing the regularity of cycle and the low frequency of spotting 
and bleeding. 

Table 1. Characteristics of the participants at admission 

Number of Age Blood Weight Height Quetelet Parity 
subjects (yrs) pressure (kg) (meters) index* 

69 23.4 • 3.9 113.8 -+ 6.9 55.9 • 9.6 1.54 • 3.2 23.3 • 3.5 1.7 • 1.5 
74.7 • 7.0 

*Weight/height 

Table 2. Analysis of weight and blood pressure during the study (mean • SD) 

Months of treatment 

0 1 4 8 12 
(n=69) (n=69) (n=45) (n=39) (n=37) 

Weight (kg) 

Blood pressure 
(mmng)  

55.9 -+ 9.6 55.3 -+ 9.7 56.5 • 9.5 56.2 • 8.8 55.7 • 8.9 

113.8 • 6.9 113.4 -+ 9.3 114.0 • 8.0 112.0 - 8.0 112.4 • 8.5 
76.7 • 7.0 75.2 ,,, 7.3 73.4 +- 12.9 73.8 -+ 9.3 73.0 - 7.8 

Table 3. Characteristics of menstrual bleeding 

0 1 
(n=69) (n=69) 

Months of treatment 

4 
(n=45) 

8 
(n =39) 

12 
(n =37) 

Cycle length (days) 29.5 -+ 2.3 25.8 +_ 2.9 28.0 +- 1.5 27.2 -+ 2.5 27.7 -+ 1.8 
Bleeding days 4.2 - 1.4 4.0 -+ 1.0 3.9 + 1.1 3.7 + 0.8 3.7 + 0.9 

Intermenstrual 
spotting* 1 (1.4%) 8 (11.6%) 3 (6.7%) 2 (5.9%) 1 (3.0%) 

Intermenstrual 
bleeding* 0 3 (4.3%) 3 (6,7%) 0 0 

*Number of subjects and percentage 
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O n l y  10 .4% of  w o m e n  r e p o r t e d  spo t t i ng  du r ing  the  f irst  t r e a t m e n t  cycle, wh ich  
g r a d u a l l y  d e c r e a s e d  in the  fo l lowing  cycles.  T a b l e  4 shows the  f r e q u e n c y  of  
s ide-ef fec ts .  T h e  s ide -e f fec t s  w e r e  m o r e  f r e q u e n t  du r ing  the  f irst  c o n t r a c e p t i v e  cycle.  
S y m p t o m s  l e s s e n e d  as the  s tudy  con t inued .  D y s m e n o r r h e a  was  s igni f icant ly  r e d u c e d  
a f te r  the  f irst  t r e a t m e n t  cycle. 

Table 4. Side-effects during the study. Number of subjects (%) 

Months o f  treatment 

0 1 4 8 12 
(n = 69) (n = 69) (n = 45) (n = 39) (n = 37) 

Headache 15 (21.7) 10 (14.5) 7 (15.5) 2 (5.9) 2 (6.1) 
Dysmenorrhea 11 (15.9) 10 (14.5) 2 (4.4) 2 (5.9) 0 
Nervousness 7 (10.1) 3 (4.3) 1 (2.2) 1 (2.9) 1 (3.0) 
Nausea 6 (8.7) 6 (8.7) 1 (2.2) 0 1 (3.0) 
Dizziness 1 (1.4) 6 (8.7) 1 (2.2) 0 1 (3.0) 
Decrease of lib'ido 2 (2.9) 1 (1.4) 1 (2.2) 1 (2,9) 1 (3.0) 
Depression 2 (2.9) 1 (1,4) 0 0 0 
Breast tenderness 0 2 (2.9) 1 (2.2) 1 (2.9) 0 
Varices 1 (1,4) 1 (1.4) 0 1 (2.9) 1 (3.0) 
Chloasma 0 0 0 1 (2.9) 2 (6.1) 

Total 45 (65%) 40 (61%) 14 (31%) 9 (23%) 9 (24%) 

Table 5. Reasons for discontinuation 

Number o f  subjects 

Not method related 
Desire to change method 9 (13%) 
Persona! reasons 6 (8.7%) 
Lost to follow-up 8 (11.6%) 
Desire for pregnancy 1 (1.4%) 

Total 24 (34.8%) 

Method related 
Nausea and vomiting 2 (2.9%) 
Dizziness 1 (1.4%) 
Amenorrhea 2 (2.9%) 
Intermenstrual bleeding 1 (1.4%) 
Spotting 1 (1.4%) 
Increase of blood pressure 1 (1.4%) 

Total 8 (11.4%) 
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Table 5 shows the reasons for abandoning the study. The total level of 
discontinuation calculated after one year of observation was 46.4%; method-related 
reasons accounted for 11.6%. 

Table 6 shows the average levels of serum lipids and lipoproteins before initiation 
of OCs, and after 4, 8 and 12 months'  administration of the studied preparation. In 
general, no major changes were observed in any of the lipids studied; however there 
was a tendency for an increase in total serum triglycerides and HDL-cholesterol  after 
treatment with gestodene/ethinyl estradiol. This effect was more evident at 12 
months. 

Table 6. Serum lipids before and after treatment 

Montl~s of treatment 

0 4 8 12 
(n =10) (n =10) (n =10) (n =5) 

Cholesterol 
Triglycerides 
HDL-cholesterol 
LDL-cholesterol 

162.5 • 27.0 182.8 _+ 32.2 182.3 • 35.8 193.2 • 40.9 
86.5 • 29.5 109.7 • 45.0 120.0 • 45.0 118.0 • 44.2* 
45.7 • 9.3 55.6 • 10.9 60.6 • 6.5 54.0 • 7.2* 

103.0 • 28A 106.1 • 33.4 108.3 • 29.8 127.4 • 32.8 

Data are presented as mean and SD in mg/dl 
*0 vs. 12 months; p < 0.5 

Discussion 

Oral hormonal contraception is one of the most widely used methods of fertility 
regulation around the world. The present study confirms that the administration of 
gestodene/ethinyl estradiol is highly effective as a contraceptive; no pregnancy was 
reported in 627 woman-months of observation. 

~Endometrial bleeding patterns were regular, with a slight decrease in the quantity 
of bleeding, as with other combined oral contraceptives. The side-effects, which had a 
higher frequency at the beginning of contraceptive treatment, showed a gradual 
reduction in subsequent cycles. The blood pressure and body weight did not exhibit 
changes after one year of observation. The discontinuation rate for method-related 
reasons was 11.6%. 

It is well documented that estrogens and progestins induce changes in lipid and 
lipoprotein metabolism [15,16]. These OC-induced changes are related to the 
chemical steroid structure, biological potency, doses, and estrogen:progestogen ratios 
[17]. Great  interest in developing new progestins with the aim of reducing metabolic 
side-effects has led to the synthesis of gestodene, which allows reduction in dose and 
causes minimal changes in metabolic parameters. 

In the present study, the serum levels of lipids and lipoproteins, determined after 
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0, 4, 8 and 12 months of use of the gestodene/ethinyl estradiol combination, did not 
show significant changes in the lipid metabolism. These might be considered 
beneficial according to previous reports [18,19]. However, one must consider the 
possible clinical significance of subtle changes in these parameters. 

Conclusion 

The oral administration of gestodene 75/zg plus ethinyl estradiol 30/zg appeared to 
be an effective, safe and well tolerated reversible method of fertility regulation in 
Mexican women and did not induce important changes in serum lipids and 
lipoproteins. 

References 

1. Garza-Flores J, Martinez M, Dfaz L, P6rez-Placios G. Risks and benefits of hormonal contraception. 
Oficina Sanitaria Panamericana; 1993. 

2. Hofmeister H, Annen K, Laurent H, Petzoldt K, Wiechert R. Synthesen yon Gestodene. 
Arzneim-Foresch Drug Res. 1986;36:781-3. 

3. Schering AG. Pharmacokinetic data on file. 
4. Spona J, Huber J. Pharmacological and endocrine profiles of gestodene. Int J Fertil (suppl). 

1987;32:6-14. 
5. Spona J, Huber J. Inhibition of ovulation with gestodene. Gestodene: Proceedings of a special 

satellite symposium held in conjunction with the XI World Congress of Gynecology and Obstetrics. 
Carnforth:Parthenon Publishing Group; 1987:45-54. 

6. Schering AG. Pharmacokinetics of gestodene, data on file. 
7. Losert W e t  al. International experience with gestodene. Arzneim-Forsch. 1985;35:459. 
8. Rabe T, Runnebaum B, Kohlmeler M, Harenberg J, Weicker H. Clinic and metabolic effects of 

gestodene and levonorgestrel. Int J Fertil (suppl). 1987;32:29-44. 
9. Diisterberg B, Brill K, Miihe B. El anticonceptivo oral monof~isico con gestodeno: revisi6n y 

resultados del programa mundial de ensayos clfnicos. In: Elstein M, ed. Un nuevo progesulgeno 
especffico para la anticoncepci6n oral a dosis bajas. Carnforth: Parthenon Publishing Group; 
1989:45-55. 

10. Fotherby K, Trayner I, Longtharne PN, Lee B, Watson HR. Metabolic investigations with Femodene, 
an oral contraceptive containing gestodene and ethinyl estradiol. Contraception. 1987;35:29-44. 

11. Bye P. Metabolic effects of Femodene in new users, long term users and users switched from other 
oral contraceptives: an interim analysis. Gestodene: Proceedings of a special satellite symposium held 
in conjunction with the XI World Congress of Gynecology and Obstetrics. Caruforth:Parthenon 
Publishing Group; 1987:11-127. 

12. Havel PJ et al. The distribution of chemical composition of ultracentrifugally separated lipoproteins 
in human serum. J Clin Invest. 1955;34:1345. 

13. Walefeld AW. Triglycerides determination after enzymatic hydrolysis. In: Bergmeyer HU, ed. 
Methods of Enzymatic Analysis. London: Verlag Chemic Weinheim and Academic Press. 1974:1831. 

14. Inversmit DB, Davis AIC Microdetermination of plasma phospholipids by trichloroacetic acid 
precipitation. J Lab Clin Med. 1950;35:155. 

15. Hemer HA, de Bourges W ,  Ayala JJ, Brito G, Diaz-Sfinchez V, Garza-FIores J. Variations of serum 
lipid and lipoproteins throughout the menstrual cycle. Fertil Steril. 1985;44:80-4. 

16. La Rosa JC. The varying effects of progestins on lipids levels and cardiovascular disease. Am J Obstet 
Gynecol. 1988;158:1621-9. 

17. WHO Task Force on Oral Contraceptives. A multicentre comparative study of serum lipids and 
lipoproteins in four groups of oral combined contraceptive users and a control group of IUD users. 
Contraception. 1988;38:605-29. 

18. Petersen KR, Skouby SO, Pedersen RG. Desogestrel and gestodene in oral contraceptives: 12 months 
assessment of carbohydrate on lipoprotein metabolites. Obstet Gynecol. 1991;78:667-72. 



26 Garza-Flores et al. 

19. Speroff L,- De Che mey  A and the Advisory Board for the New Progestins. Evaluation of  a new 
generation of oral contraceptives. Obstet  Gynecol. 1993;81:1034-47. 

MS received 28 Oct. 93. 
Accepted for publication 31 Dec 93. 

Resum~ 

Dans une population mexicaine, en Etude clinique prospective ouverte a EtE entreprise dans le but  
d'Evaluer l'efficacitE et l 'absence de danger  que prEsente le contraceptif hormonal  oral contenant 75 btg de 
gestod~ne et 30 ~ g  d'Ethynil oestradiol. Soixante-neuf femmes en bonne santE et en hge de procrEer ont  
pris part h l'Etude, reprEsentant un total de 627 mois-femme d'observation. La combinaison 
gestod~ne/Ethynil oestradiol a prouvE qu'elle permettait  avec efficacitE d ' eml~cher  la grossesse au tours  
de la pEdode d'Etude. Les effets secondaires Etaient minimes et on a observe des Episodes rEguliers de 
microrragies endomEtriales au cours d 'une annEe utilisation continue de cette preparation. Les taux 
d 'abandon pour  des raisons mEdicales Etaient de 11,6% apr~s une annEe. La combinaison 
gestod~ne/Ethynil oestradiol n'a pas occasionnd de changements significatifs darts la concentration sErique 
du cholesterol total et du cholesterol LDL aprEs 12 mois d'administration continue. Bien qu 'on ait 
observe une augmentat ion des triglycdrides sEriques et du cholesterol HDL, on a pu attr ibuer cet effet 
un faible pouvoir androg~ne e t /ou  ~ l'action oestrog~ne intrinsEque du gestod~ne. On  peut  conclure que 
cette preparation est trEs efficace en tant que contraceptif oral combinE: elle est bien tolErEe et pourrai t  
offrir certains avantages si on la compare h d 'autres preparations contraceptives et Aleurs  incidences 
court et h moyen terme sur le mEtabolisme des lipides. 

Resumen 

En una poblaci6n mexicana se realiz6 un estudio clfnico prospectivo abierto con el objeto de evaluar la 
eficacia y seguridad del anticonceptivo hormonal  oral con 75 tzg de gestodEn y 30/zg  de etinil estradiol. 
Sesenta y nueve mujeres en buen estado de salud y e n  edad de procrear participaron en el estudio, 
durante 627 meses-mujer  de observaci6n. La combinaci6n gestodEn/etinil estradiol demostr6 su eficacia 
en la prevenci6n del embarazo en el curso del estudio. Los efectos secundafios fueron mfnimos y se 
observaron episodios regulares de microrragias del endometrio en el curso de un afio de utilizaci6n 
continua de esta formulaci6n. Las tasas de abandono por  razones mEdicas fueron del 11,6% al cabo de un 
afio. La combinaci6n gestodEn/etinil estradiol no ocasion6 cambios significativos en la concentraci6n 
sErica del colesterol total y del colesterol LDL al cabo de 12 meses de administraci6n continua. A pesar  
de observarse un aumento  de los triglicEridos sEricos y del colesterol HDL, se pudo atribuir este efecto a 
una falta de poder  andr6geno 3,/0 a la acci6n estr6gena intrinseca del gestodEn. 

Cabe concluir que esta formulaci6n es muy eficaz como anticonceptivo oral combinado: es bien 
tolerada y podria ofrecer ciertas ventajas con respecto a otras formulaciones anticonceptivas en su 
impacto de corto a mediano plazo sobre el metabolismo de los lfpidos. 


