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A new combined oral contraceptive with 50 Mg estrogen and a lower total dose but incremental progestogen regimen was 
studied in 234 women for a total of 2,002 cycles. The acceptability and effectiveness compared favorably with current combined 
preparations containing the same progestogen while the new preparation had the advantage of inducing significantly less weight 
gain, less intermenstrual bleeding after prolonged use and mimicking more closely the normal menstrual cycle. 
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Introduction 

A new combined estrogen-progestogen oral con- 

traceptive with reduced and incremental progestogen 

dosage regimen has been developed and has been 

shown to produce a cyclic, almost physiologic, endo- 
metrium (Brosens, Robertson and Van Assche, 1974). 

In contrast with sequential formulae, the estrogen 

dosage has been maintained at the 50 pg level. 
Since the new preparation offered the advantage 

of mimicking more closely.the normal menstrual cy- 
cle, while the total steroid dose was reduced, its ac- 
ceptability and effectiveness were investigated and 

compared with the classical combined oral contracep- 
tive containing the same progestogen (D-norgestrel). 

Material and methods 

The step-up combined preparation (WL 33) con- 
sists of a series of 21 tablets with 50 pg ethinylestra- 
diol and 50 pg D-norgestrel for 11 days and 50 c(g 

ethinylestradiol with 125 pg D-norgestrel for the next 

10 days. The current combined preparations consist 
of a series of 21 tablets each with 50 fig ethinylestra- 

diol and 2.50 yg D-norgestrel or 500 pg DL-norgestrel. 

Both D- and DL-preparations, containing the active 

D-isomer, have been shown to have identical clinical 

effects (Brosens, Van Assche and Wijnants, 1971). 

The study involves 506 women of whom 272 took 

the current combined preparation of norgestrel for a 

total of 2,124 cycles and 234 women the step-up pre- 

paration for a total of 2,002 cycles. The majority of 

women in both groups were transferred from other 

oral contraceptives and a minority started postpartum 

or were taking the pill for the first time (Table I). All 

women used the preparation for contraceptive pur- 

pose. 

The follow-up required a routine gynecologic visit 
every 3 mth. The women were asked to keep a daily 
record of their tablet intake and to note the details of 
withdrawal bleeding and any breakthrough bleeding 
or spotting. The routine gynecologic examinations in- 

cluded cervical cytology assessment and at each visit 
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TABLE I Patients 

Step-up Current 
combined combined 
regimen regimen 

‘Previously on another 
oral contraceptive’ group 

‘Postpartum’ group 

‘First time users’ group 

Total 

114 174 

98 83 

22 15 

234 272 

weight and blood pressure were recorded and urine 

analysed for glucose and albumin. With the informed 

consent of the women concerned, an endometrial bi- 
opsy was obtained in 166 subjects of whom 58 were 

taking the step-up and 108 the current preparation. 

4 normal women with regular ovulatory cycles 

agreed to daily blood sampling for assays of LH, FSH, 
17flestradiol and progesterone during a control cycle 

and the first cycle treated with the step-up prepara- 
tion. In all 4 women treatment was started on the 5th 

day of the cycle. In 2 of these women cervical mucus 

was regularly assessed for quantity, Spinnbarkeit and 
ferning during the control cycle and the treatment cy- 

cle . 
LH, FSH (Koninckx, De Moor and Brosens, 1975; 

Koninckx, Bouillon, De Moor, 1976) and 17p-estra- 

diol (De Hertogh, 1973) were assayed by radioimmu- 
noassay. Progesterone was assayed by the competitive 

protein-binding technique of Johansson, Wide and 
Gemzell(l971). Means and standard deviations of the 

hormonal concentration were calculated after natural 
logarithmic transformation since it was shown that 

only the logarithm of the concentrations follows a 

normal distribution (Kletzky, Nakamura, Thorney- 

croft and Mishell, 1975). Statistical significances were 
evaluated using the chi-square test. 

Results Effects on endometrium and cervical mucus 

Effectiveness 

No pregnancy occurred during the trial period of 
both preparations, although approximately 5% of 
women in both groups had omitted to take one or 
more tablets. 

TABLE II Intermenstrual bleeding 

Cycles Step-up com- Current com- P value 
bined regimen bined regimen 

l-3 521660 (7.9%) 30/653 (4.6%) <0.025 
4-6 13/481 (2.7%) 12/585 (2.1%) N.S. 
more than 6 15/861 (1.7%) 30/886 (3.4%) co.05 

TABLE III Weight fluctuations of 2 kg or more over a 
period of 6 mth 

Weight gain 
Weight loss 

Step-up combined Current combined 
regimen (n = 129) regimen (n = 126) 

16 (12.5%) 40 (31%) 
28 (22%) 19 (15%) 

P < 0.005 

Acceptability 

Intermenstrual spotting is more frequent (P< 
0.025) during the first 3 mth, but less frequent (P< 
0.05) after 6 mth use in women taking the step-up 

preparation than in women taking the current com- 
bined preparation (Table 11). The incidence of inter- 

menstrual bleeding diminished with the step-up prep- 

aration significantly (P < 0.005) after 3 mth of use 
even taking into account early drop-outs of patients. 

Weight fluctuations of more than 2 kg after 6 mth 
of treatment were highly significantly (P < 0.005) 
different between the two treatment groups (Table 
III). 

The incidence of absent withdrawal bleeding 
(O.OS%), headache (5%), loss of libido (3.3%), nausea 

(2.1%), depression (0.6%), and loss of hair (0.3%) in 

women using the step-up preparation was not differ- 
ent from the incidence of the same side-effects in 
women using the current combined preparation. 

The endometrial reaction to the formulae differed 
in two important respects (Table IV). First, endome- 
trial proliferation during treatment with the step-up 
preparation lasts for a period of approximately 1 wk 
under treatment, while under the current combina- 
tion it is inhibited after the first few days of tablet in- 



TABLE IV Biopsies with proliferative endometrium 

Day of 
treatment 

Step-up Current 
combined combined 
regimen regimen 

P value 

l- 3 515 
4- 6 417 
7- 9 215 

10-12 o/10 
after day 12 O/41 

1 l/16 NS 
l/17 <o.oos 
l/16 NS 
o/13 NS 
O/46 NS 

CONTROL CYCLE FIRST CYCLE TREATED WITH WL33 
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Fig. 1. Plasma levels of ovarian and gonadotropic hormones 
during control cycle and first cycle treated with the “step- 
Up” combined estrogen-progestogen formula. During the 
first treated cycle, plasma levels of FSH, LH and progester- 
one are depressed, whereas plasma levels of 17@-estradiol are 
occasionally elevated. 

take. Second, the step-up formula is associated with 
progressive endometrial secretory changes, which, al- 

though less pronounced than those seen in a normal 

postovulatory endometrium, approximate to the se- 
cretory changes of days 23-25 of a normal 28-day 

cycle. 
In women taking the step-up combination the for- 

mation of cervical mucus is only partially inhibited 

during the first part of the cycle, whereas in women 
taking the current preparation, cervical mucus pro- 

duction is suppressed throughout the cycle. 

Effects on plasma levels of gonadotropic hormones 
and ovarian steroids (Fig. I) 

The early rise of plasma LH and FSH at the be- 

ginning of the treated cycle is suppressed from the 

first days of tablet intake and midcycle peaks of LH 
and FSH are absent. The low plasma progesterone 

levels indicate that the step-up preparation inhibits 
ovulation during the first treated cycle although an 

occasional short surge of 170-estradiol is seen. 

Discussion 

The step-up formula offers several advantages over 

the current combined regimen. The total cycle dose 

of D-norgestrel is reduced from 5,250 1.18 to 1,800 pg. 

Weight fluctuations of more than 2 kg were signifi- 
cantly different between the two regimens with less 

weight gain in the women using the step-up prepara- 
tion. It should be noted, however, that most women 

had been taken another combined contraceptive pre- 

paration before the present study and that therefore 

no conclusions can be drawn regarding the weight 
changes associated with the intake of either of the 
two tested combinations. 

The incidence of intermenstrual bleeding, although 

higher during the first 3 mth of use, was significantly 
lower (P< 0.05) after 6 mth of use in women taking 

the step-up preparation. The latter can be explained 
by the fact that the lower dose of the step-up prepa- 
ration achieves a less efficient initial cycle control 
while after several months of use the advantageous ef- 
fect of the prolonged estrogenic phase prevailed. 

The combination of 50 pug ethinylestradiol and 
50 pg D-norgestrel given during the first part of the 



cycle produces an estrogenic phase of approximately 
4-11 days. A previous endometrial study (3rosens et 
al., 1974) has shown that the priming of the endome- 
trium is suboptimal. In recent literature it has been 
suggested that sequential types of oral contraceptives 
vccasionalfy have a tendency to produce ~ly~rp~astic 
endometria (Kistner, 1973) and possibly a predisposi- 
tion to develop endometrial cancer (Silverberg and 
Makowski, 1975). In this respect it is important to 
note that no case of endometriaf hyperpIas~a was 
noted in the present study and that the step-up regi- 
men has an inhibiting effect on endometrial prolifera- 
tion already during the first half of the cycle. On the 
other hand it is known that severe end~metrja~ atro- 
phy may result from prolonged usage of current cum- 
bined preparations and this, so far, has not been en” 
countered with the new step-up regimen. It may, 
therefore, well be that the present step-up regimen 
has a beneficial effect on the endometrium in com- 
parison with existing and combined regimens. 

The effect of the preparation on the hypotha~. 
amo-hypophysial-ovarian axis appears to be similar 
to the mode of action of other combined oral contra- 
ceptives. With the onset of the first treatment on the 
5th day of the cycle the early rise of LH and FSH 
during the first days of the treated cycle occurs and 
may be responsible for an occasional surge of 17@ 
estradiol later during the first treated cycle in some 
women. However, the absence of the midcycle peaks 
of LH and FSH and the low levels of 17/_%estradiol 
and progesterone during the second half of the cycle 
indicate that ovulation appears inhibited from the 
first treated cylce. 

The study confirms our previously expressed view 
that the contraceptive actjvity of the step-up prepara. 
tion is simifar to the mode of action of the combined 
formula. Ovulation is inhibited and the changes of 
cervical mucus and endometrium are sufficiently dif- 
ferent from the normal to interfere with the process 
5f sperm migration and nidation shoufd escape ovula- 
tion and fertilization occur. 

The step-up formula is therefore to be classified as 
a ncu~ form of combined (and not sequential) oral 
~5ntra~ept~ve. 
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