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Effects of low-dose monophasic levonorgestrel with ethinyl
estradiol preparation on serum lipid levels: A twenty-four–month
clinical trial

Ronald L. Young, MD,a and Anthony DelConte, MDb

Houston, Texas, and Radnor, Pennsylvania

OBJECTIVE: The aim of this 24-cycle study was to evaluate the effects on serum lipid concentrations of an
oral contraceptive preparation containing 100 µg levonorgestrel and 20 µg ethinyl estradiol.
STUDY DESIGN: Forty-two healthy women were enrolled in a study designed to evaluate the effects on
serum lipid concentrations of an oral contraceptive containing 100 µg levonorgestrel and 20 µg ethinyl estra-
diol. Lipid data were evaluated for 28 women who completed 24 cycles of treatment with a preparation of 100
µg levonorgestrel with 20 µg ethinyl estradiol for 21 days followed by placebo for 7 days. Concentrations of
triglycerides, total cholesterol, high-density lipoprotein cholesterol, high-density lipoprotein cholesterol sub-
fractions 2 and 3, low-density lipoprotein cholesterol, and apolipoproteins A-I and B were analyzed. Mean
percentage changes from baseline were tested for significance by means of paired Student t tests.
RESULTS: Total cholesterol, high-density lipoprotein cholesterol, high-density lipoprotein subfraction 2, and
apolipoprotein A-I concentrations were not significantly changed from baseline. Neither was the ratio of high-
density lipoprotein subfraction 2 to high-density lipoprotein subfraction 3. Mean percentage increases in con-
centrations of triglyceride, high-density lipoprotein subfraction 3, apolipoprotein B, and low-density lipoprotein
cholesterol and increases in the ratios of total cholesterol to high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol to high-density lipoprotein cholesterol, and apolipoprotein B to apolipoprotein A-I were
significant (P < .05) at ≥1 cycle. By cycle 24, however, only the concentration of high-density lipoprotein sub-
fraction 3 remained significantly elevated.
CONCLUSION: Changes in the plasma lipid profiles among women receiving monophasic 100 µg lev-
onorgestrel with 20 µg ethinyl estradiol were similar to those seen with other low-dose oral contraceptives,
but by cycle 24 only 1 of 7 mean values remained significantly different from baseline. (Am J Obstet Gynecol
1999;181:S59-62.)
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During the past 35, years oral contraceptive research
has been focused on reducing the doses of both the es-
trogen and progestin components while maintaining effi-
cacy and safety. The ideal oral contraceptive agent should
contain the lowest effective dose of the estrogen compo-
nent but maintain the balance between estrogen and
progestin established in other oral contraceptive prepa-
rations. The ideal oral contraceptive agent should also
exert an overall neutral or positive effect on plasma lipid
concentrations. Recent studies1, 2 report that lowering
the concentration of ethinyl estradiol to 20 µg produces a
more favorable effect on plasma lipids and lipoproteins
than seen with higher ethinyl estradiol doses, without re-
ducing oral contraceptive efficacy.

The purpose of this study was to evaluate the effects of
a low-dose contraceptive preparation of 100 µg lev-
onorgestrel with 20 µg ethinyl estradiol on serum lipid
concentrations in healthy women during a 2-year period.
This preparation has the same 5:1 ratio of progestin to
estrogen as the currently marketed Nordette (150 µg lev-
onorgestrel with 30 µg ethinyl estradiol; Wyeth-Ayerst
Laboratories, Radnor, Pa).

Material and methods

Overall study design. This study was conducted at a sin-
gle site to evaluate the effect of monophasic 100 µg lev-
onorgestrel with 20 µg ethinyl estradiol on serum lipid
levels in healthy women who were between the ages of 19
and 44 years and were at risk for becoming pregnant.
Each subject took levonorgestrel with ethinyl estradiol
tablets for 21 days, beginning on the first day of the men-
strual cycle, and then took 1 placebo tablet daily for 7
days.

The protocol was approved by the local institutional
review board. The study was conducted according to the
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provisions of the Declaration of Helsinki and its amend-
ments and complied with good clinical practices regard-
ing drug development. Written informed consent was ob-
tained from each participant before enrollment in the
study and the identities of all patients were kept confi-
dential.

Initial screening. A complete medical history, includ-
ing gynecologic, obstetric, and smoking histories, was ob-
tained for each subject at the prestudy visit. In addition, a
physical examination, a laboratory safety screening, a cer-
vical cytologic smear, and a serum human chorionic go-
nadotropin pregnancy test were performed. Baseline
blood samples for lipid concentration determinations
were obtained twice during the prestudy period between
cycle days 17 and 26 after an overnight fast of ≥15 hours.
Women enrolled in the study had not taken oral contra-
ceptive agents or sex steroids for 2 consecutive normal
menstrual cycles immediately before receiving the study
medication and were not pregnant. Smokers had to be
<35 years of age to be eligible. Subjects who had hyper-
lipidemia, hypercholesterolemia, hypertension, or his-
tory of serious adverse experiences with oral contracep-
tive agents were excluded from the study.

Study period. Subjects began taking the oral contra-
ceptive preparation at the beginning of cycle 1 and were
seen for follow-up visits during cycles 2, 3, 6, 9, 12, 15, 18,
21, and 24. Physical examinations, laboratory safety
screening, and cervical cytologic smears were repeated at
cycles 6, 12, 18, and 24. During cycles 6, 12, 18, and 24,
blood samples for lipid determinations were collected
once between tablet days 15 and 21 after a fast of ≥15
hours.

Lipid analysis methods. Tests for potential changes in
lipid metabolism were performed at the SmithKline
Beecham Laboratories in Houston. Total cholesterol and
triglyceride concentrations were measured by automated
enzymatic analysis (coefficients of variation 2.0% and

1.6%, respectively). High-density lipoprotein cholesterol
concentrations were measured by automated enzymatic
analysis after removal of low-density lipoprotein choles-
terol and very–low-density lipoprotein cholesterol by
phosphotungstate precipitation (coefficients of variation
4.0% and 4.4% for low and high range, respectively).
Low-density lipoprotein cholesterol values were calcu-
lated from values determined for total cholesterol, high-
density lipoprotein cholesterol, and triglyceride concen-
trations. Concentrations of high-density lipoprotein
cholesterol subfractions 2 and 3 were determined by dif-
ferential precipitation with enzymatic quantitation of
cholesterol (coefficient of variation 4.8% for high-density
lipoprotein subfraction 3). Apolipoprotein A-I and B
concentrations were determined by nephelometric mea-
surement of antigen-antibody complex (coefficients of
variation 5.6% and 5.0% for apolipoprotein A-I low and
high range, respectively; coefficient of variation 4.0% for
apolipoprotein B).

Statistics. Each subject served as her own control. The
primary analysis was of individual changes from baseline
values. Means and SDs are presented for demographic
characteristics. Mean percentage changes in the lipid
variables from the average of 2 baseline values were cal-
culated for each collection time. Statistical significance
of these changes from baseline was tested by means of
the Student t test. The ratios of total cholesterol to high-
density lipoprotein cholesterol, low-density lipoprotein
cholesterol to high-density lipoprotein cholesterol, and
apolipoprotein B to apolipoprotein A-I were calculated
and their changes from baseline were similarly analyzed.
The mean percentage changes from the baseline value ±
SE were reported for all lipid values. P ≤ .05 was consid-
ered statistically significant. All tests were 2-sided.

Results

Forty-two women were enrolled in the study. Data were
analyzed for 28 women who completed 24 cycles. The dis-
tributions of these 28 women by age, parity, and other de-
mographic characteristics are shown in Table I. A total of
24 (86%) of the subjects received some type of concomi-
tant therapy during the course of the study, but none of
these medications were deemed to affect the overall re-
sults of the study.

Mean baseline lipid values and mean percentage
changes from baseline values for all lipid parameters
measured during 24 cycles of the study are shown in
Table II. All mean baseline values were within reference
ranges. Individual lipid values were occasionally outside
reference ranges during the study period, but no subject
had clinically important changes in the lipid profile dur-
ing treatment. Mean changes from baseline in total cho-
lesterol and high-density lipoprotein cholesterol concen-
trations were not statistically significant at any cycle.
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Table I. Demographic characteristics of subjects with
data for 24 cycles (n = 28)

Attribute Value

Age (y, mean ± SD) 32.9 ± 5.8
Ethnic origin (No. and %)

White 24 (87.7%)
Black 4 (14.3%)

Height (cm, mean ± SD) 165.8 ± 7.1
Weight (kg, mean ± SD) 72.0 ± 22.0
Parity (No. and %)

0 7 (25.0%)
1 10 (35.7%)
2 7 (25.0%)
≥3 4 (14.3%)

Oral contraceptive history (No. and %)
Former user 26 (92.9%)
Never used 2 (7.1%)



Significant mean increases in low-density lipoprotein
cholesterol values were noted at cycles 3 (P = .026), 6 (P
= .009), and 12 (P = .023) but not at cycles 18 or 24.
Triglyceride values had increased significantly at cycles 3,
6, and 12 (P ≤ .001) and at cycle 18 (P ≤ .01). A modest
increase in high-density lipoprotein subfraction 3 con-
centration was significant (P = .035) only at cycle 24.
Apolipoprotein B concentration and the ratio of
apolipoprotein B to apolipoprotein A-I had increased sig-
nificantly at cycles 3, 6, and 12 (P ≤ .001) but approached
baseline values at cycles 18 and 24. Significant increases
were seen in the ratio of total cholesterol to high-density
lipoprotein cholesterol at cycle 3 (P ≤ .01) and cycle 12
(P ≤ 0.05) and in the ratio of low-density lipoprotein cho-
lesterol to high-density lipoprotein cholesterol at cycle 3
(P ≤ .01) and at cycles 6 and 12 (P ≤ .05). However, both
these ratios reapproached baseline values at cycles 18
and 24. No statistically significant mean changes from
baseline values in high-density lipoprotein subfraction
2 concentration, apolipoprotein A-I concentration,
and ratio of high-density lipoprotein subfraction 2 to

high-density lipoprotein subfraction 3 were seen at any
cycle.

Efficacy, cycle control, and safety results from this
study are included in previous reports.3 Nineteen sub-
jects dropped out of the study. Only 1 withdrew for lipid-
related reasons (hyperlipidemia). Her cholesterol value
had increased from 6 mmol/L at the prestudy visit to 7
mmol/L after 6 cycles of treatment.

Comment

A number of previous studies have been performed to
examine the effects of 150 µg levonorgestrel with 30 µg
ethinyl estradiol on lipid profiles,4-6 but few single-site
studies have been done to assess the long-term effects of
100 µg levonorgestrel with 20 µg ethinyl estradiol on
lipid values in women. The changes in lipid profiles seen
at cycles 3, 6, and 12 were similar to those noted with
other low-dose contraceptives.1, 2 These results should be
interpreted with caution because the studies were not
comparative. Although statistically significant changes in
some lipid measures were noted, these changes were
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Table II. Pretreatment values and mean percentage changes of serum lipid and apolipoprotein concentrations during
treatment with 100 µg levonorgestrel with 20 µg ethinyl estradiol

Cycle 3 Cycle 6 Cycle 12 Cycle 18 Cycle 24
Lipid variable n Pretreatment (% change) (% change) (% change) (% change) (% change)

Triglyceride concentration L 28 0.79 ± 0.41 40.21 ± 7.93* 33.09 ± 8.86* 36.84 ± 7.98* 31.46 ± 8.93† 20.65 ± 10.3
(mmol/L)

Total cholesterol concentration 28 4.60 ± 0.85 5.83 ± 3.0 4.98 ± 3.21 6.22 ± 3.19 5.66 ± 3.76 7.28 ± 3.82
(mmol/L)

High-density lipoprotein 25 1.28 ± 0.36 0.02 ± 3.79 –0.04 ± 3.81 0.77 ± 3.23 1.04 ± 3.33 3.32 ± 3.91
cholesterol concentration 
(mmol/L)

Low-density lipoprotein 28 2.95 ± 0.62 9.13 ± 3.88‡ 10.94 ± 3.89† 10.56 ± 4.39‡ 1.27 ± 4.52 4.60 ± 4.83
cholesterol concentration
(mmol/L)

High-density lipoprotein 23 0.41 ± 0.18 –5.15 ± 7.43 –3.51 ± 12.3 5.90 ± 12.3 5.11 ± 12.6 2.27 ± 11.9
subfraction 2 concentration 
(mmol/L)

High-density lipoprotein  23 0.91 ± 0.21 5.41 ± 3.36 7.36 ± 3.79 4.49 ± 2.97 4.51 ± 4.02 7.15 ± 3.18‡
subfraction 3 concentration
(mmol/L)

Apolipoprotein A-I 27 1.48 ± 0.31 0.79 ± 3.63 –0.65 ± 4.07 –1.94 ± 4.26 –0.38 ± 4.77 –6.88 ± 3.36
concentration (g/L)

Apolipoprotein B 27 1.01 ± 0.23 22.29 ± 5.27* 24.94 ± 5.49* 25.01 ± 4.60* 6.08 ± 5.53 –4.68 ± 5.05
concentration (g/L)

Ratio of total to high-density 24 3.71 ± 0.93 7.78 ± 2.73† 6.57 ± 3.80 7.70 ± 3.64‡ 6.82 ± 3.42 6.54 ± 4.38
lipoprotein cholesterol

Ratio of low-density lipoprotein 24 2.43 ± 0.85 10.62 ± 3.62† 12.75 ± 4.70‡ 12.94 ± 5.30‡ 2.74 ± 4.65 4.66 ± 5.82
to high-density lipoprotein 
cholesterol

Ratio of high-density 23 0.44 ± 0.15 –10.5 ± 5.69 –11.4 ± 9.72 1.36 ± 11.2 9.02 ± 19.3 –6.17 ± 9.13
lipoprotein subfractions
2 and 3

Ratio of apolipoproteins 26 0.70 ± 0.17 22.81 ± 4.06* 27.26 ± 4.16* 32.66 ± 6.56* 7.81 ± 5.63 3.31 ± 4.26
B and A-I

All data mean ± SE.
*Statistically significant mean percentage change from baseline at P ≤.001 level.
†Statistically significant mean percentage change from baseline at P ≤.01 level.
‡Statistically significant mean percentage change from baseline at P ≤.05 level.



smaller than those reported for oral contraceptive
preparations with higher ethinyl estradiol doses.1, 2 The
observation that lipid values in this study returned to ref-
erence levels within 2 years of oral contraceptive use
provides confidence in this low-dose regimen for long-
term use.

Clinical studies of oral contraceptive preparations con-
taining lower concentrations of progestins have demon-
strated a better lipid profile because the positive effect of
estrogen on lipids is less attenuated by the progestin.
Oral contraceptive preparations containing higher con-
centrations of estrogen also tend to increase plasma con-
centrations of low-density lipoprotein cholesterol and
triglycerides.7, 8 The 4% to 5% mean increase in total
cholesterol levels with 100 µg levonorgestrel with 20 µg
ethinyl estradiol seen through 12 cycles in this study is
somewhat lower but within the range seen during the
same period in studies with 150 µg levonorgestrel with 30
µg ethinyl estradiol.4-6 The 33% mean increase in triglyc-
eride concentration seen in this study is at the upper end
of a wide range of changes (–8% to 42%) observed in
studies with 150 µg levonorgestrel with 30 µg ethinyl
estradiol.9, 10 High-density lipoprotein cholesterol de-
creased by 5% to 10% in studies with 150 µg lev-
onorgestrel with 30 µg ethinyl estradiol,4-6, 9, 10 but statis-
tically the 0.04% decrease to 3% increase seen in this
study was not significantly different from baseline. The
mean percentage increase in low-density lipoprotein cho-
lesterol levels was slightly less than the changes reported
in studies with 150 µg levonorgestrel with 30 µg ethinyl
estradiol.9, 10 The ratio of low-density to high-density
lipoprotein is considered to be a sensitive indicator of
atherosclerotic risk.11 This mean ratio was significantly
(10%-13%) greater at cycles 3, 6, and 12 than at baseline
but was not significantly different at cycles 18 and 24
(<5% at each).

In studies of oral contraceptive preparations contain-
ing higher concentrations of ethinyl estradiol2, 12 lipid
values often remained significantly elevated at the end of
12 cycles. By the end of cycle 24 in this study, however, all
lipid values that had increased during earlier cycles had
returned to baseline levels.

Despite the lipid profile changes that have been seen
among users of higher-dose oral contraceptive agents,
there is now good evidence that such changes have little
or no effect on the long-term risk of atherogenic cardio-
vascular disease. In a meta-analysis of data from >100,000
women who used oral contraceptive agents for ≥8 years,
no difference in the incidence of cardiovascular disease
was noted between those women who never used contra-
ceptive agents and past users of oral contraceptive
agents, regardless of the duration of use or the time since
last use.13 Similar findings have been reported for a co-
hort of 46,000 women in the United Kingdom.14

The lower dose of the levonorgestrel with ethinyl estra-
diol oral contraceptive preparation used in this study ap-

pears to produce fewer changes in the lipid profile than
are seen with higher-dose oral contraceptive prepara-
tions. The lack of long-term risk of atherogenic cardio-
vascular disease should therefore be at least maintained
with lower-dose oral contraceptive preparations.
Furthermore, the protective effects of estrogen on the
cardiovascular system may be less offset by the lower lev-
onorgestrel dose because of the lower level of change in
the lipid profile.
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