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ABSTRACT 

Sixty-three sexually active patients of reproductive age received norgestrel, 
0.5 mg, combined with ethinyl estradlol, 0.05 mg, on the 21-7 day schedule, for 
505 cycles; 70 per cent omitted one or more doses. None conceived. The menstrual 
performance and cycle control resembled those in previous studies of this combination. 

d-Norgestrel, 0.25 mg, combined with 0.05 mg ethlnyl estradlol, was admln ~- 
istered, on a 21-7 day basis, for 1616 cycles, to 220 comparable patients, without 
conception or amenorrhea; 43 per cent omitted doses. Breakthrough bleeding occurred 
in 0.8 and spotting in 0.3 per cent of cycles. No serious side effects developed, and 
the incidence of almost all the common complaints was reduced. The percentages of 
incidence and the chl-square values for each side effect in each group were tabulated. 
The clinical data confirmed the findings in potency studies in animals: the biological 
activity of norgestrel is largely confined to the d-enantiomer; the I-form has little or 
no pharmacological effect. The absence of the I-enantiomer apparently contributed 
to the significantly lessened incidence of side effects. 
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I NTROD UCTIO N 

Counseling of the patient in the area of family planning is an important part 
of the physician's duty in maintaining the health of the community (1). The discovery 
of hormone-like synthetic substances that produce temporary infertility in normal 
women is regarded as one of the most significant medical advances of this generation. 
Although the mechanism of action of these compounds is not yet thoroughly under- 
stood, they have dramatically transformed the methods available for limiting human 
fecundity (2). 

The earliest oral contraceptive was first described in 1955 (3); a number of 
others soon followed, so that at the present time upward of 18 million women of child- 
bearing age throughout the world have begun to use the steroidal antlfertillty agents. 
Statistical studies show that most are the mothers of at least 2 living children and that 
they come from all social levels and educational backgrounds. As the experience of 
physician and patient accumulates with these compounds, research efforts are intensi- 
fied to improve the chemical structure and consequently the pharmacological action 
and to reduce the daily dose of both progestagen and estrogen components to ever 
smaller proportions. All investigators in the field endeavor thus to lessen the side 
effects without interfering with the contraceptive efficacy. 

The progestagen, norgestrel (see figure), which we have had under study for 
several years, is generically identified as dl- 1313-ethyl-17 [3-hydroxygon-4-en-3-one. 
Norgestrel is a true progestagen, the activity of which is largely uncomplicated by 
other steroidal effects (4). The pure progestatlonal substance is produced from non- 
steroidal precursors by total synthesis and exists chemically as a racemic mixture of 
equal ports of the d- and I-enantlomers. The two forms have been resolved; laboratory 
studies have shown-that the biological activity of the compound is largely confined to 
the d-enantlomer and that the I-form has little or no pharmacological effect (5,6). 

- -  m 

A trial of d-norgestrel therefore was initiated in a controlled series of patients 
who were attending the gynecological clinics of this institution. The results also were 
compared with those of a similar, earlier series who had been treated with a combina- 
tion of the racemate - norgestrel - and ethinyl estradlol. 

MATERIAL AND METHOD 

All patients were in the reproductive period of llfe and were sexually active. 
None had received oral contraceptive medication within 90 days previous to admission. 
All were questioned as to their general medical and gynecologic history and were 
subjected to the standard pretreatment examination and diagnostic procedures. None 
suffered from any condition that would contraindicate oral contraception. 
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The method of interview during pretreatment and treatment cycles was similar 
in both groups. The same doctors conducted the interviews. The questions were 
framed in such a manner as to eliminate or minimize bias. 

Group 1 

The earlier series (group 1) consisted of 63 women who were observed during 
a 12-month period in 1966. T-h--ese women had an average age of 29 years, had been 
pregnant an average of 5 times, with a frequency of about one and one-half years. 
They had borne an average of 4 living children each, 0.7 per cent of whom had 
deformities or some other type of abnormality. Twenty-flve per cent had had an 
average of 2 abortions or stillbirths each. About five months was the usual lapse of 
time between the last delivery or abortion and the start of medication. Fifty-one 
per cent were lactating when first seen. 

Medication. ~ received daily doses of one tablet containing norgestrel, 
0.5 mg, and ethlnyl estrodlol, 0.05 mg, on the 21-7 day schedule, throughout 6 to 
12 cycles, for a total of 505 cycles (average 8 cycles per patient). In the cycle 
immediately before the start of treatment (control cycle) no oral contraceptive was 
prescribed; the patients were protected with mechanical devices. 

Group 2 

The subsequent series (group 2) consisted of 220 women who were observed 
throughout the year 1969. Their ages averaged 28 years. Al l  had been pregnant from 
one to 10 times, with a mean of 5, a frequency of every one to 2 years, and a mean 
of 15 months. Fifty-two (25%) had had one to 3 abortions or stillbirths each, with an 
average of one. Living children ranged from one to 10, with a mean of 4. Of the 
879 viable children born to the patients in this group, 7 (0.8%) were deformed or 
mentally abnormal. The last delivery or abortion had occurred within one to 41 
months, with a mean of 6 months, before entrance to the study. Forty-one per cent 
of the patients were lactating. Ninety per cent had wanted the previous child, 66 
per cent wanted no more, and 34 per cent said they would conslder another pregnancy 
later. 

Medication. The first cycle during observation of group 2 was designated as 
the control; no treatment was administered. Blood pressure was normal in al l .  Group 
2 received one tablet containing 0.25 mg d-norgestrel and 0.05 mg ethlnyl estradlol 
dai ly, on a 21-7 day basis. Medication was continued for 2 to 12 cycles, with a 
mean of 7 cycles per patient. Treatment of the entire group totaled 1616 cycles. Thus 
each patient received 0.25 mg d-norgestrel per day for 21 days, or a total of only 
5.25 mg of the progestagen per'cycle. 
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RESULTS 

Group 1. No patient conceived during the period of medication, although 
44 patlents-(~o) had omitted one or more daily doses during treatment. 

Menses ranged from 2 to 7 days~ with a mean of 4; and in the great majority 
of cases (90%) the flow was of average volume. The incidence of breakthrough 
bleeding (1.4%) and spotting (2.8%) was within the range reported previously (7,8, 
9, 10, 11). No amenorrhea was reported during treatment, and no episodes of break- 
through bleeding or spotting occurred in the control periods. 

Group 2. No patient became pregnant during treatment, despite neglect of 
the medication by 94 women (43%), who had missed one to 10 daily doses (mean, 3 
doses each) at various stages of the cycle. 

The menstrual period ranged from 2 to 7 days in length, with a mean of 4 days 
and again was of average volume in the majority (84%). No amenorrhea occurred. 
Breakthrough bleeding and spotting were absent during control cycles, but breakthrough 
bleeding was reported by 10 patients in 13 treatment cycles (0.8% of the total). Five 
patients reported spotting in 5 treatment cycles (cycles 1 to 3), or an incidence of 0.3 
per cent. 

Side Effects. Table I shows the percentages of incidence and chi-square 
values for each side effect reported during control and treatment cycles within 
groups 1 and 2. Table II compares the incidence of each side effect during treatment 
cyc-~es for group 1 versus the incidence during treatment in group 2. No thrombo- 
phlebitis, iaundice or edema developed during control or treatment cycles in either 
group and no hypertension. 

There was no important difference between control and treatment observations 
in group 1 except for the incidence of decline in libido, which was significantly more 
frequent in the treatment cycles. 

In group 2, only in the values for mental depression was there no significant 
difference e - ~ e e n  control and treatment. Decline in libido and increase in polydlpsla 
and appetite were more frequently reported during treatment than in the control period, 
but all the other side effects were significantly lessened (all differences significant at 
< 0.05). 

When the inc|dence of side effects during treatment in group 1 was compared 
with the same observations during treatment in group 2, decrease in libido, polydipsia 
and increase in appetite were significantly greater for group 2. Except for the inci- 
dence of vaginal discharge and hlrsutlsm (differences not important), all other side 
effects were significantly less during treatment in group 2 than in the treatment cycles 
for group 1. 
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Table II. ComparTson of Two Controlled Groups of Patients Who Received 
Anfifertility Treatment with Two Different Oral Contraceptive 
Agents 

Comparison Comparison 
Side Effects Present  TreatmentCycles Control Cycles 

Group 1 vs. 2 Group 1 vs. 2 
Chi-Square Values Chi-Square Values 

Vaginal discharge 
Decline in libido 
Breast discomfort 
Nausea and vomiting 
Headache 
Dizziness 
Nervousness 
Abdominal discomfort 
Polyuria 
Polydipsia 
Leg cramps 
Hirsutism 
Acne 
Increase in appetite 
Mental depression 

0.066 NS NS 
756 290* NS 
38 875* 
97 461" 

439 130" 
231 176" 
233 805* 
206 912" 

1236 052* 
11 025* NS 
96. 865* NS 
0. 626 NS NS 

773. 305* 
66.16" 
39.941" 

2.118 
2.406 

10.603"* 
7.505** 
0.223 
0.000 

11.463** 
0.359 

22.902** 
0.121 
1. 939 
2. 055. 

58. 704"* 
5. 046* 
7.430** 

NS 
NS 

NS 

* Significant at 0.95 level 
** Significant at 0.99 level 
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Interpretation of data such as those developed in this study often is made more 
diff icult by lack of knowledge concerning the background incidence, in tl~e popula- 
tion, of the symptoms reported as side effects during treatment. For that reason, the 
control observations in groups 1 and 2 were compared and the chi-square values 
determined. It thus became evident~hat the incidence of increased appetite was 
significantly greater in group 2 controls than in those for group 1; and nausea, 
vomiting and breast discomfort showed an even greater frequency. This discrepancy 
in the control cycles, however, wi l l  increase the significance of the lower incidence 
of these symptoms in the treatment cycles of group 2 compared to that of group 1. On 
the other hand, nervousness, polyurla, acne and mental depression were significantly 
less frequent in group 2 controls than in group 1. The d~rection of the difference in 
the control cycles in reference to these symptoms wil l  reduce the significance of the 
difference in incidence in the treatment cycles, particularly in the case of mental 
depression where the significant difference in the treatment cycles is obviously due 
only to the significant difference in the control cycles. The values for all other 
symptoms were not significantly different. 

Whatever the implication of these findings, toleration of a therapeutic agent 
is best evaluated by the adherence of the patients to treatment (4). In this study, no 
patient discontinued medication because of side effects or other reasons ascribable to 
therapy. The results obtained in these series cl inical ly confirmed the findings in 
animal work on the potency of d-norgestrel, i . e . ,  that the biological activity of 
norgestrel resides largely in the d-enantlomer (5,6). 

The authors are aware of the limitations of their findings in view of the 
retrospective nature of the study and the small numbers of control cycles included. 
Nevertheless, an effort has been made to draw conclusions from the available data. 
These are expressed with the above-stated reservations in mind. 

SUMMARY 

In controlled antifert i l l ty studies, which have continued for several years, 
63 sexually active patients of child-bearlng age received oral contraceptive treatment 
with norgestrel, 0.5 mg, combined with ethlny[ estradiol, 0.05 rag, on the 21-7 day 
schedule, for 6 to 12 cycles (total, 505 cycles). (Group 1.) No patient conceived, 
although 70 per cent had omitted one or more daily doses. The duration of menses, 
volume of flow, and the incidence of breakthrough bleeding, spotting and other side 
effects were similar to those reported in previous studies conducted with this combina- 
tion. There was no amenorrhea. 

A subsequent series of 220 women was treated with an oral contraceptive con- 
sisting of d-norgestrel, 0.25 rag, combined with 0.05 mg etMnyl estradiol, per day, 
on a 21-7 day basis for 2 to 12 cycles (total, 1616 cycles). (Group 2.) The dose of 
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progestagen totaled 5.25 mg per cycle. There were no conceptions, although one 
to 10 doses had been omitted by each of 43 per cent of the women. No amenorrhea 
was reported. Breakthrough bleeding occurred in 0.8 per cent and spotting in 0.3 
per cent of total cycles. No thrombophlebitls, jaundice, edema or hypertension 
developed during treatment in either group. Medication with d-norgestrel (group 2) 
significantly reduced the incidence of headache, dizziness, nausea, vomiting, 
nervousness, breast discomfort and various other side effects in comparison with 
control values and with most treatment values for group 1. No patient withdrew from 
the program for treatment-related reasons, thus demonstrating the acceptability of this 
agent. 

The clinical data derived from these investigations confirmed the pharma- 
cological studies of d-norgestrel conducted in animals, which suggested that the 
I-form has litt le or no pharmacological effect and that the biological activity of the 
compound to the d-enantiomer. 
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