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A multicenter randomized comparison of cycle control and
laboratory findings with oral contraceptive agents containing
100 µg levonorgestrel with 20 µg ethinyl estradiol or triphasic
norethindrone with ethinyl estradiol

Howard Reisman, MD,a Deborah Martin, MD,b and Michael J. Gast, MD, PhDc

Roswell, Georgia, Baltimore, Maryland, and Radnor, Pennsylvania

OBJECTIVE: This study was undertaken to compare the effects of 2 oral contraceptive regimens on men-
strual cycle control and laboratory findings.
METHODS: In a multicenter randomized study 100 µg levonorgestrel with 20 µg ethinyl estradiol (Alesse or
Loette) was given to 155 healthy women. A triphasic preparation of 500, 750, and 1000 µg norethindrone
with 35 µg ethinyl estradiol (Ortho-Novum 7/7/7 or TriNovum) was given to 167 women for 1 to 4 cycles of
treatment.
RESULTS: Overall, the percentages of normal menstrual cycles and the percentages of cycles with inter-
menstrual and withdrawal bleeding were similar between the 2 treatment groups. In the levonorgestrel with
ethinyl estradiol group, there was a statistically significantly longer latent period and a statistically signifi-
cantly shorter withdrawal bleeding episode. Adverse events were similar between treatment groups, and
none were serious. Most mean changes from baseline laboratory values were comparable between groups,
although the mean increase in cholesterol concentration was statistically significantly lower in the lev-
onorgestrel with ethinyl estradiol group. Changes in triglyceride and glucose concentrations were not statisti-
cally significantly different between groups.
CONCLUSIONS: Levonorgestrel (100 µg) with ethinyl estradiol (20 µg) provides menstrual cycle control
equivalent to that obtained with triphasic norethindrone with ethinyl estradiol (75% higher estrogen dose)
with similar safety and tolerability. (Am J Obstet Gynecol 1999;181:S45-52.)
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Reducing the estrogen and progestin doses has been a
focus of oral contraceptive development for several
decades. This approach has led to substantial improve-
ments in the safety of oral contraceptive agents, particu-
larly with respect to thromboembolic adverse effects.1, 2

With the decreases in doses of steroidal hormones, how-
ever, have come concerns about the ability of these prod-
ucts to maintain contraceptive efficacy and cycle control.
Currently, oral contraceptive agents with 20 µg doses of
ethinyl estradiol are widely used in Europe. In the United
States, however, use of oral contraceptive preparations
with 20 µg ethinyl estradiol has remained low because of
limited availability of such oral contraceptive agents and

because of concerns about the frequency of break-
through bleeding associated with these formulations.

Recently, a new low-dose oral contraceptive agent that
combines 20 µg ethinyl estradiol with 100 µg lev-
onorgestrel was introduced in the United States, Canada,
and Australia. The 5:1 progestin/estrogen ratio is the
same as that found in earlier higher-dose formulations
containing levonorgestrel with ethinyl estradiol. Large-
scale phase III trials in North America and experience in
Europe with a similar formulation (Leios, 100 µg lev-
onorgestrel with 20 µg ethinyl estradiol, differing pri-
marily in tablet coating) have shown that the contracep-
tive efficacy of this preparation is similar to that of
higher-dose oral contraceptive preparations and that its
safety profile is comparable to those of other low-dose
oral contraceptive agents.3, 4 This randomized multicen-
ter clinical trial was undertaken to compare menstrual
cycle control with 100 µg levonorgestrel with 20 µg
ethinyl estradiol (Alesse or Loette; Wyeth-Ayerst Pharm-
aceuticals, Philadelphia, Pa) against that of triphasic
500, 750, and 1000 µg norethindrone with 35 µg ethinyl
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estradiol (Ortho-Novum 7/7/7 or TriNovum; Ortho
Pharmaceuticals, Raritan, NJ).

Material and methods

Study population. For this open-label, randomized
multicenter study, healthy women with normal menstrual
cycles were recruited at 11 sites in the United States (a
complete listing of principal investigators and sites par-
ticipating in this study appears at the end of the article).
The subjects’ ages ranged from 18 to 35 years for smok-
ers (limited to <15 cigarettes/d), with no upper age limit
for nonsmokers. The women had to have regular men-
strual cycles (25-31 days) for the 3 months before enroll-
ment and could not have used oral contraceptive agents
within the previous 3 cycles. All women were at risk for
becoming pregnant and gave written informed consent.

Exclusion criteria included the standard contraindica-
tions for oral contraceptive studies listed in product class
labeling. The women also could not have used an in-
trauterine device or injectable or implantable estrogens,
progestins, or androgens during the 6 months before en-
rollment. The use of concomitant medication without
the consent of the investigator was generally prohibited
during the study.

Before entry in the study, all women gave a complete
history (including gynecologic and obstetric history) and
underwent a physical examination that included mea-
surement of height, weight, and sitting blood pressure; it
also included breast, rectopelvic, ocular funduscopic,
and neurologic examinations. The prestudy evaluation
also included a fasting laboratory safety screen (hemato-
logic analysis, blood chemistry panel, and urinalysis), cer-
vical cytologic smear, and a serum human chorionic go-
nadotropin pregnancy test. After completion of the
study, the physical examination, laboratory safety screen,
and cervical cytologic smear were repeated. Data were
collected from October 1996 to November 1997.

Dose regimen. Women were randomly assigned to re-
ceive either monophasic 100 µg levonorgestrel with 20

µg ethinyl estradiol or triphasic norethindrone (500 µg,
750 µg, and 1000 µg for 7 days each) with 35 µg ethinyl
estradiol for 1 to 4 cycles of treatment (1:1 treatment al-
location, stratified by investigational site). Once a patient
had qualified for entry in the study, the randomized
treatment assignment was ascertained by opening the
next of the sequentially numbered sealed envelopes at
the site. Each woman began taking the study medication
on the first day of her menstrual period after entry in the
study. Tablets containing active drug were taken for 21
days, followed by placebo tablets for 7 days. All subse-
quent cycles of the study medication began immediately
after the previous cycle ended (day 28) so that 1 pill was
taken daily until completion of the study. The tablets
were to be taken at approximately the same time each
day.

The women used diary cards to record the number of
pills taken daily, any bleeding episodes, concomitant
medications, and adverse experiences. A missed pill was
to be taken as soon as a woman remembered; if 2 consec-
utive tablets were missed, the second missed pill was to be
taken immediately and the first missed tablet was to be
skipped. Missing ≥3 consecutive doses of active medica-
tion constituted interruption of therapy and resulted in
removal of the woman from the study.

Cycle control and safety assessments. The primary end
point in evaluating menstrual cycle control was the per-
centage of cycles with breakthrough bleeding, spotting,
or both. Other end points evaluated included the inci-
dence of amenorrhea, duration of menses, duration of
the latent period, mean intensity of menstrual bleeding,
and cycle length.

Episodes of withdrawal and intermenstrual bleeding
were classified according to the definitions of the World
Health Organization.5 Spotting was defined as a light flow
that did not necessitate sanitary protection, whereas
bleeding was defined as a heavier flow, similar to normal
menstrual flow, that did necessitate sanitary protection.
Withdrawal bleeding was defined as bleeding or spotting
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Table I. Disposition of study participants

Levonorgestrel with 20 µg Norethindrone with 35 µg
ethinyl estradiol ethinyl estradiol Total

Randomly assigned to treatment 192 195 387
Did not begin study drug 37 28 65
Took study drug 155 167 322
Discontinued study drug early 53 49 102

Medical reason* 19 9 28
Accidental pregnancy 1 2 3
Personal reason 8 10 18
Unavailable for follow-up 19 20 39
Protocol violation 6 6 12
Other reason† 0 2 2

Total who completed study 102 118 220

*Statistically significant difference (P < .05) between the 2 treatment groups (Fisher exact test). Of these, 17 women in the lev-
onorgestrel with ethinyl estradiol group and 9 in the norethindrone with ethinyl estradiol group had drug-related adverse events, a sta-
tistically insignificant difference. All other differences between groups were not statistically significant.

†Other reasons included release from study and investigator choice (1 each).



that began during the drug-free interval and stopped by
day 4 of the next cycle. Intermenstrual bleeding was defined
as all other bleeding or spotting. A normal cycle was de-
fined as a cycle in which withdrawal bleeding occurred
and no intermenstrual bleeding was observed. An amen-
orrheic cycle was defined as a cycle with neither withdrawal
bleeding nor intermenstrual bleeding.3

Withdrawal bleeding episode characteristics included
duration of the latent period, duration of the withdrawal
bleeding episode, mean intensity of menstrual bleeding,
and cycle length. The length of the latent period was cal-
culated as the number of days from the first day of the
drug-free interval (day 22) until the onset of withdrawal
bleeding. The length of a withdrawal bleeding episode
(duration of menses) was calculated as the last day of
bleeding or spotting minus the starting day of bleeding
or spotting plus 1 day. Intensity of bleeding was rated on
a numeric scale (0, no bleeding or spotting; 1, spotting;
2, light bleeding; 3, moderate bleeding; and 4, heavy
bleeding), and the sum of the daily scores was divided by
the length of the withdrawal episode to yield a mean in-
tensity. Cycle length was calculated as the number of days
from the first day of withdrawal bleeding in a cycle until
the onset of withdrawal bleeding in the subsequent cycle.

Safety was assessed through review of physical and lab-
oratory findings at the final visit and also through review
of any signs, symptoms, and adverse events recorded on
the daily diary cards. Treatment-associated adverse events
were adverse events not present at baseline or events pre-
sent at baseline that worsened during treatment.

Statistical methods. The sample size was selected to
provide 80% power for detection of a between-group dif-
ference of 17% in the intermenstrual bleeding rate (eg,
26% versus 43%). Approximately 175 subjects were to be
enrolled in each group. On the basis of an anticipated
30% attrition rate during the 4 cycles of the study, ap-

proximately 125 subjects per group were projected to
complete the study, which would thus maintain 80%
power for the cycle 4 analysis. Comparisons between
treatment groups were made by means of a 1-way analysis
of variance for demographic variables and pretherapy at-
tributes of age, vital signs, length of cycle, and length of
menstrual flow. Differences in the distributions of nomi-
nal characteristics (eg, race, medical history, history of
oral contraceptive use, and amount of menstrual flow)
were analyzed by means of the χ2 test. Differences in sub-
ject disposition were analyzed by means of the Fisher
exact test. Differences between treatment groups in the
percentage of cycles classified in the various categories of
cycle bleeding and intermenstrual bleeding were com-
pared by means of either the χ2 test or the Fisher exact
test. Analysis of variance with a factor for treatment was
used to analyze differences between treatment groups in
withdrawal episode characteristics. Differences between
groups in adverse events were analyzed by means of the
χ2 test or the Fisher exact test. 

Results

Subject disposition. A total of 387 women were en-
rolled in the study and were randomly assigned to receive
levonorgestrel with ethinyl estradiol (n = 192) or
norethindrone with ethinyl estradiol (n = 195). Among
the women enrolled, 155 actually took levonorgestrel
with ethinyl estradiol and 167 actually took norethin-
drone with ethinyl estradiol. In these groups, 102 and
118 women, respectively, completed all 4 cycles of study
medication (Table I). Reasons for early discontinuation
from the study are listed in Table I. Demographic charac-
teristics and menstrual histories were similar between the
treatment groups (Table II).

Cycle control. A total of 453 cycles of exposure in the
levonorgestrel with ethinyl estradiol group and 506 cy-
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Table II. Demographic characteristics and menstrual histories of subject population

Levonorgestrel with 20 µg ethinyl Norethindrone with 35 µg ethinyl 
Attribute estradiol (n = 155) estradiol (n = 167)

Age (y)
Mean ± SD 26.8 ± 6.07 26.0 ± 6.09
Range 18-45 18-47

Height (cm, mean ± SD) 165.9 ± 6.70 164.3 ± 7.92*
Weight (kg, mean ± SD) 69.4 ± 18.82 70.7 ± 16.79
Blood pressure (mm Hg, mean) 110/70 111/71
Race (No. and %)

White 115 (74.2%) 119 (71.3%)
Black 34 (21.9%) 35 (21.0%)
Asian 3 (1.9%) 3 (1.8%)
Other 3 (1.9%) 10 (6.0 %)

Former oral contraceptive use (No. and %) 127 (81.9%) 124 (74.3%)
Cycle length (d, mean)

Minimum 27.4 27.3
Maximum 29.4 29.3

Duration of menstrual flow (d, mean) 4.8 4.8

Mean values were compared by means of analysis of variance with factor treatment with ranked data, except for race and oral contra-
ceptive history, for which percentages were compared by means of the χ2 test.

*Statistically significant difference between the 2 groups (P < .05).



cles of exposure in the norethindrone with ethinyl estra-
diol group were evaluable for cycle control analysis.
Cycles were classified according to bleeding patterns in 1
of 4 categories: normal cycles (cycles with withdrawal
bleeding and no intermenstrual bleeding), cycles with
both intermenstrual bleeding and withdrawal bleeding,
cycles with intermenstrual bleeding but no withdrawal
bleeding, and cycles with no intermenstrual bleeding or
withdrawal bleeding (amenorrheic cycles).

Overall cycle control was comparable between the 2
treatment groups (Table III). In the levonorgestrel with
ethinyl estradiol group, 60% of cycles were normal, com-
pared with 58.5% of cycles in the norethindrone with
ethinyl estradiol group. The overall percentage of cycles
with both intermenstrual bleeding and withdrawal bleed-
ing was slightly but not statistically significantly lower in
the levonorgestrel with ethinyl estradiol group (27.8%)
than in the norethindrone with ethinyl estradiol group
(30.6%, P = .34).

Comparison of the 2 groups by cycle also showed no
statistically significant differences in bleeding patterns
between groups. In both groups, the occurrence of nor-
mal cycles increased after cycle 1 and generally remained
stable throughout cycles 2 to 4. Similarly, the percentage
of cycles with both intermenstrual bleeding and with-

drawal bleeding generally decreased for both groups
after cycle 1, with the proportion of cycles with both in-
termenstrual bleeding and withdrawal bleeding being
statistically insignificantly lower (P > .25) in the lev-
onorgestrel with ethinyl estradiol group than in the
norethindrone with ethinyl estradiol group for all 4 cy-
cles. The percentages of amenorrheic cycles declined
after cycle 1 in both groups and generally were compara-
ble between the 2 groups (Table III).

Intermenstrual bleeding characteristics, both overall
and for individual cycles, were similar between treatment
groups. In both groups, intermenstrual spotting (11.0%
in the levonorgestrel with ethinyl estradiol group and
11.9% in the norethindrone with ethinyl estradiol
group) occurred more frequently overall than did inter-
menstrual bleeding (5.5% in the levonorgestrel with
ethinyl estradiol group and 6.3% in the norethindrone
with ethinyl estradiol group).

Withdrawal bleeding characteristics were also similar
between the 2 treatment groups. The only statistically sig-
nificant difference was in the mean duration of the latent
period after the last active pill until the start of with-
drawal bleeding, which was statistically significantly
longer for all cycles in the levonorgestrel with ethinyl
estradiol group (1.8 days versus 1.2 days, P < .05). The
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Table III. Incidences (percentages of cycles) of intermenstrual bleeding characteristics by cycle and treatment group

Levonorgestrel with Norethindrone with
20 µg ethinyl estradiol 35 µg ethinyl estradiol

Intermenstrual bleeding classification* No. % No. %

Cycle 1 131 145
Normal 67 51.1 72 49.7
Intermenstrual bleeding and withdrawal bleeding‡ 50 38.2 56 38.6
Intermenstrual bleeding and no withdrawal bleeding 3 2.3 8 5.5
Amenorrhea 11 8.4 9 6.2

Cycle 2 119 129
Normal 76 63.9 83 64.3
Intermenstrual bleeding and withdrawal bleeding 29 24.4 35 27.1
Intermenstrual bleeding and no withdrawal bleeding 11 9.2 8 6.2
Amenorrhea 3 2.5 3 2.3

Cycle 3 109 123
Normal 70 64.2 74 60.2
Intermenstrual bleeding and withdrawal bleeding 26 23.9 32 26.0
Intermenstrual bleeding and no withdrawal bleeding 12 11.0 14 11.4
Amenorrhea 1 0.9 2 2.4

Cycle 4 94 109
Normal 59 62.8 67 61.5
Intermenstrual bleeding and withdrawal bleeding 21 22.3 32 29.4
Intermenstrual bleeding and no withdrawal bleeding 12 12.8 10 9.2
Amenorrhea 2 2.1 0 0

Total treatment† 453 506
Normal 272 60.0 296 58.5
Intermenstrual bleeding and withdrawal bleeding 126 27.8 155 30.6
Intermenstrual bleeding and no withdrawal bleeding 38 8.4 40 7.9
Amenorrhea 17 3.8 15 3.0

No statistically significant differences were found between groups.
*Not all subjects who began a cycle completed that cycle; some women who completed the cycle were not evaluated because of non-

compliance.
†Total treatment denotes the total number of cycles classified for all 4 cycle categories for cycles 1 through 4.



mean length of withdrawal episodes and the mean inten-
sity of withdrawal bleeding were comparable between the
treatment groups.

Adverse events. The numbers of women who reported
treatment-associated adverse events were similar in the 2
groups (108 subjects [69.7%] in the levonorgestrel with
ethinyl estradiol group and 118 subjects [70.7%] in the
norethindrone with ethinyl estradiol group). No serious
adverse events occurred in either group. Among the pos-
sibly drug-related adverse events in the levonorgestrel
with ethinyl estradiol and norethindrone with ethinyl
estradiol groups the most common were dysmenorrhea
(17% in each group), nausea (17% and 16%, respec-
tively), and headache (19% and 17%, respectively).

Twenty-eight women were withdrawn from the study
for medical reasons, including 19 (12.3%) who were
withdrawn from the levonorgestrel with ethinyl estradiol
group and 9 (5.4%) who were withdrawn from the
norethindrone with ethinyl estradiol group (P < .05).
The most common events prompting discontinuation
were nausea and vomiting (5 women in the lev-
onorgestrel with ethinyl estradiol group and 4 women in
the norethindrone with ethinyl estradiol group),
headache (4 women in the levonorgestrel with ethinyl
estradiol group and 1 woman in the norethindrone with
ethinyl estradiol group), and breakthrough bleeding (3
women in the levonorgestrel with ethinyl estradiol group
and 1 woman in the norethindrone with ethinyl estradiol
group). There were no statistically significant differences
between treatment groups in the incidences of the most
common adverse events.

Laboratory and physical findings. Mean changes from

baseline in clinical laboratory values were compared be-
tween treatment groups (Table IV). The mean increase
from baseline in cholesterol level was statistically signifi-
cantly lower in the levonorgestrel with ethinyl estradiol
group (0.203 mmol/L) than in the norethindrone with
ethinyl estradiol group (0.475 mmol/L, P ≤ .01). The
mean increase from baseline in triglyceride level was not
statistically different between the levonorgestrel with
ethinyl estradiol group (0.269 mmol/L) and the
norethindrone with ethinyl estradiol group (0.236
mmol/L, P = 0.72).

Glucose concentrations in both treatment groups were
similarly variable, and concentrations were not statisti-
cally significantly different between groups. The mean
increases (± SD) from baseline in glucose concentration
were 0.263 ± 0.957 mmol/L in the levonorgestrel with
ethinyl estradiol group and 0.219 ± 0.909 mmol/L in the
norethindrone with ethinyl estradiol group.

The mean change from baseline in blood urea nitro-
gen value was statistically significantly lower in the lev-
onorgestrel with ethinyl estradiol group (–0.032
mmol/L) than in the norethindrone with ethinyl estra-
diol group (–0.320 mmol/L), but neither of these
changes was deemed clinically significant.

There were no statistically significant differences be-
tween groups in mean systolic or diastolic blood pres-
sure. No subjects had clinically important hypertension
(>140/90 mm Hg) develop, nor were there any clinically
important changes within either treatment group. Mean
changes in body weight were modest and of similar mag-
nitude in the 2 treatment groups (a gain of 0.3 kg in the
levonorgestrel with ethinyl estradiol group and a gain of
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Table IV. Summary of mean changes from baseline in laboratory values

Levonorgestrel with 20 µg ethinyl Norethindrone with 35 µg
estradiol (n = 111) ethinyl estradiol (n = 124)

Baseline Mean change* Baseline Mean change*

Hematology
Hemoglobin (mmol/L) 8.342 0.044 8.312 0.027
Hematocrit (%) 40.47 1.16 40.50 0.64
White blood cell count (109 cells/L) 7.157 –0.452 6.711 –0.366

Blood chemistry
Glucose concentration (mmol/L) 4.825 0.263 4.914 0.219
Blood urea nitrogen (mmol/L) 0.454 –0.032 0.454 –0.320†
Creatinine concentration (µmol/L) 61.350 1.414 62.410 0.530
Alkaline phosphatase activity (U/L) 62.216 –6.063 58.685 –5.347
Cholesterol level (mmol/L) 4.176 0.203 4.374 0.475†
Triglyceride level (mmol/L) 1.018 0.269 1.131 0.236
Aspartate aminotransferase activity (U/L) 20.937 –0.198 19.153 –1.040
Total bilirubin (mmol/L) 9.046 –0.547 8.943 –0.393
Direct bilirubin (mmol/L) 2.103 –0.188 2.018 –0.068

Urinalysis
pH 5.468 0.072 5.411 0.137
Specific gravity 1.022 –0.002 1.021 –0.001

*Change represents value at visit 2 (cycle 4) minus value at visit 1 (baseline).
†Statistically significant difference between treatment groups in the mean change (P < .05) according to analysis of variance with fac-

tor treatment. Rank data were used for this analysis when appropriate.



0.1 kg in the norethindrone with ethinyl estradiol
group).

Comment

In this randomized multicenter trial the menstrual
cycle control provided by 100 µg levonorgestrel with 20
µg ethinyl estradiol was comparable to that achieved with
triphasic 500, 750, and 1000 µg norethindrone with 35
µg ethinyl estradiol. The primary endpoint in assessing
cycle control was the percentage of cycles that had break-
through bleeding, spotting, or both, with normal cycles
being defined as those with scheduled withdrawal bleed-
ing and without intermenstrual bleeding. Although the
differences between treatment groups were not statisti-
cally significant, the percentage of normal cycles was
slightly higher overall in the levonorgestrel with ethinyl
estradiol group than in the norethindrone with ethinyl
estradiol groups (60.0% versus 58.5%, P = 0.63). In addi-
tion, the overall occurrences of spotting only, bleeding
only, and both bleeding and spotting were slightly but
not statistically significantly lower overall in the lev-
onorgestrel with ethinyl estradiol group (36.2% versus
38.5%, P = .46).

Data on cycle control in the literature are often diffi-
cult to compare because different studies have tended to
use different criteria to define abnormal bleeding.
Studies that have used the World Health Organization
criteria for intermenstrual bleeding events,5 as this study
did, have shown consistent results for the 100 µg lev-
onorgestrel with 20 µg ethinyl estradiol formulation
(Table V). In a large (involving 805 women) European
trial of a similar formulation of 100 µg levonorgestrel
with 20 µg ethinyl estradiol, Bannemerschult et al4 found
that the total proportion of women who had normal cy-
cles was 82%. In 3 other recent studies, normal bleeding
patterns (cycles without intermenstrual bleeding) were
seen in 70%, 64%, and 70% of cycles.3, 6, 7

Bleeding patterns in groups of oral contraceptive users
are the result of a complex interaction between demo-
graphic characteristics, dose, and progestin type. The es-

trogen in oral contraceptive preparations has been con-
sidered to be a primary determinant of cycle control, but
progestin dose and pharmacokinetic profile may also in-
fluence cycle control.8, 9 By transforming the en-
dometrium to a secretory state, progestins counter the es-
trogen-induced endometrial proliferation.10

Pharmacokinetic differences between levonorgestrel
and norethindrone may account for some differences in
cycle control. Levonorgestrel has a longer half-life than
does norethindrone (16 hours versus 7 hours),11 a differ-
ence that may underlie the longer latent period seen
with levonorgestrel with ethinyl estradiol in this and
other trials.6, 7 In addition, oral bioavailability is greater
for levonorgestrel (> 89% versus 64% for norethin-
drone).12, 13 Unlike levonorgestrel, norethindrone un-
dergoes first-pass metabolism, which contributes to wider
interindividual variations in serum levels and biologic ef-
fects.11

This is not the first direct comparison of oral contra-
ceptive regimens containing norethindrone and lev-
onorgestrel. Two randomized clinical trials were con-
ducted to compare triphasic 500, 750, and 1000 µg
norethindrone with 35 µg ethinyl estradiol against a
triphasic levonorgestrel-based oral contraceptive prepa-
ration containing a similar amount of estrogen (50, 75,
and 125 µg levonorgestrel with 30, 40, and 30 µg ethinyl
estradiol). The results illustrate the clinical differences in
progestational effects.14, 15 In both studies, triphasic lev-
onorgestrel with ethinyl estradiol produced a statistically
significantly lower percentage of intermenstrual bleed-
ing than did triphasic norethindrone with ethinyl estra-
diol (17.2% versus 39.5% in one study14 and 33% versus
63% in the other study15). Because the ethinyl estradiol
doses were comparable the difference between prepara-
tions in cycle control could be attributed to the differ-
ence in progestins. In the study reported here, bleeding
patterns for the levonorgestrel and norethindrone regi-
mens were similar. In a second direct comparison of
these regimens by Chavez and DelConte,7 the 100 µg lev-
onorgestrel with 20 µg ethinyl estradiol formulation was
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Table V. Cycle control provided by 100 µg levonorgestrel with 20 µg ethinyl estradiol in recent studies

Bannemer- Chavez and
Current study* Archer et al3† schult et al4‡ DelConte et al6§ DelConte7§

Bleeding pattern (n = 155) (n = 1477) (n = 805) (n = 84) (n = 139)

Normal cycles (%) 60.0 70.0 77.2 63.8 69.9
Intermenstrual spotting only (%) 11.0 12.1 12.4 17.2 6.0
Intermenstrual bleeding only (%) 5.5 4.3 4.5 5.2 4.8
Both bleeding and spotting (%) 19.6 11.0 1.4 13.8 19.3
Amenorrhea (%) 3.8 2.6 4.5 0.0 0.0

*Based on 4 cycles.
†Based on 12 cycles
‡Based on 6 cycles.
§Based on cycle 4.



compared with triphasic 500, 750, and 1000 µg norethin-
drone with 35 µg ethinyl estradiol; in that study the 70%
rate of normal cycles provided by levonorgestrel with
ethinyl estradiol was statistically significantly higher than
the 54% rate achieved with norethindrone with ethinyl
estradiol even though the norethindrone with ethinyl
estradiol product contained a 75% higher estrogen dose.

Although cycle control is an important factor in ensur-
ing patient satisfaction and compliance, safety is another
important consideration in oral contraceptive agent se-
lection.14, 16 In this study, the 2 formulations had compa-
rable side-effect profiles, consistent with those reported
for other low-dose oral contraceptive preparations,3, 4

and no serious side effects were observed in either group.
Mean changes from baseline values in laboratory para-
meters were generally comparable between treatment
groups, and there were no clinically important changes
in vital signs in either group.

The incidence of thromboembolic events is thought to
be dependent on the estrogen dose, with a decrease in
ethinyl estradiol dose from 50 to 30 µg resulting in a 60%
decrease in deaths from cardiovascular events.17 It has
been assumed that oral contraceptive agents containing
20 µg ethinyl estradiol should be associated with an addi-
tional reduction in the rate of thromboembolism, but
such declines have not yet been demonstrated in epi-
demiologic studies.18

Among healthy nonsmoking women, the risks of ve-
nous thromboembolism and possibly of stroke remain el-
evated, although minimally, with the current low-dose
oral contraceptive formulations.19-21 World Health
Organization recommendations to use the lowest possi-
ble estrogen dose in oral contraceptive formulations
were promulgated in the era of higher-dose oral contra-
ceptive preparations; nevertheless, their continued appli-
cation ensures that any remaining risks associated with
estrogen are minimized.22 The results of this study
demonstrate that the use of levonorgestrel allows effec-
tive cycle control with lower doses of estrogen. In this
study, 100 µg levonorgestrel with 20 µg ethinyl estradiol
provided cycle control equivalent to that of a triphasic
norethindrone with ethinyl estradiol preparation that
had a 75% higher estrogen dose.

Evaluation of relative cycle control for any new oral
contraceptive agent is a difficult task. Healthcare
providers need direct comparisons between new prepara-
tions and products with which they have had experience.
More direct comparison studies such as this one are
therefore needed. In addition, application of standard
cycle control criteria (such as those of the World Health
Organization) to the outcomes of such studies will fur-
ther facilitate comparison across studies and populations
and make interpretation of cycle control information
more feasible.

Principal Investigators and study sites
Principal investigators and sites participating in this

study were as follows: Joe Childress, MD, The Institute for
Clinical Research, Inc, San Antonio, Tex; Herbert Hodes,
MD, Heart of American Research Institute, Mission, Kan;
John P. Lenihan, Jr, MD, Pacific Coast Clinical
Coordinators, Tacoma, Wash; Deborah Martin, MD, Johns
Hopkins Medical Services, Baltimore, Md; H. Hutson
Messer, MD, private practice, Tallahassee, Fla; Bryan Pogue,
MD, Clinical Research, Inc, Boise, Idaho; Howard Reisman,
MD, Atlanta North Gynecology, PC, Roswell, Ga; Gary E.
Ruoff, MD, Westside Family Medical Center, Kalamazoo,
Mich; Herbert Soper, MD, Piedmont Medical Research
Associates, Winston-Salem, NC; Herbert Taylor, MD,
MidSouth Clinical Research, Memphis, Tenn; and Gary
Toig, MD, Pharmacodynamics, Redwood City, Calif.
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