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ABSTRACT. The effect of a low dose triphasic oral contra-
ceptive (OC) was evaluated during a 6-month treatment period
in 41 patients (mean age, 25.4 ± 0.7 yr) who had grade I-IV
postpubertal acne and normal menses. The OC contained three
dose levels of ethynyl estradiol and d/-norgestrel. Acne lesions
were assessed, and serum androgen levels were measured during
a control cycle and between days 17-21 of treatment cycles 1, 2,
3, and 6. Four patients dropped out after 3 months of treatment.

Acne was significantly improved after the first OC cycle.
After six cycles, the number of comedones had decreased by 79.6
± 3.2% (range, 50-100%) in 69.4% of the patients.

Mean baseline levels of testosterone, 17-hydroxyprogester-
one, and dehydroepiandrosterone sulfate were in the upper third
of the normal range, with elevated individual values in 18.9%,
36.5%, and 26.8% of the women, respectively. Mean baseline
levels of androstenedione, free testosterone (T), and 3a-andro-
stanediol glucuronide (3a-diol-G) were above the normal range,
with elevated individual values in 51.2%, 75.0%, and 85.4% of
the patients, respectively. Sex hormone-binding globulin

(SHBG) levels were below the normal range in 26.8% of the
cases.

At the end of the first OC cycle, there was a significant (P <
0.01) decrease in all androgen precursors and a 2-fold increase
in SHBG. Androstenedione and free T decreased into the normal
range during OC intake. Serum 3a-diol-G levels remained ele-
vated, but had decreased by 34.5% at cycle 6 (P < 0.05).

These results show that the triphasic OC has significantly
improved acne in postpubertal women for whom acne was the
main manifestation of mild hyperandrogenic activity. The im-
provement in acne corresponded to a decrease in adrenal/ovarian
androgens and free T, which led to a decreased metabolism to
3a-diol-G, presumably by the sebaceous glands. The increase in
SHBG is considered an estrogenic effect, and the triphasic
formulation containing low dose cW-norgestrel is not androgenic
but, rather, an estrogen-dominant formulation; as such, this
product is recommended in women requiring contraception who
also have idiopathic acne. (J Clin Endocrinol Metab 71 : 8-14,
1990)

ACNE VULGARIS is considered to be an androgen-
dependent condition. It is commonly seen in dis-

orders associated with hyperandrogenism, after exoge-
nous androgen administration, or during the peripubertal
period. In adult women, acne is seldom associated with
excessive androgen production. In early studies, deline-
ation of increased androgen levels in cases of idiopathic
acne was not possible. With the advent of sensitive
androgen RIAs, an increase in adrenal/ovarian androgen
secretion has been reported in 30-50% or more of females
presenting with otherwise unexplained acne (1-4). Other
recent studies have also reported elevated free testoster-
one (T) levels (5), decreased levels of sex hormone-
binding globulin (SHBG) (6, 7), and increased levels of
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3a-androstanediol glucuronide (3a-diol-G), the metabo-
lite of dihydrotestosterone (DHT), in serum from pa-
tients with mild to moderate acne (8).

A prevailing concept has been that a patient who has
acne should not use a contraceptive product containing
a progestational agent with androgenic properties (9). A
new triphasic oral contraceptive (OC) has been designed
to reduce the progestogen dose and to somewhat mimic
the variations of hormone levels in the normal monthly
cycle. Clinical evidence indicates that low dose triphasic
regimens containing ethynyl estradiol (EE) combined
with reduced amounts of d/-norgestrel (NG) alleviate
acne in most women, which suggests a nonandrogenic
profile (10-13). Indeed, a decrease in serum androgen
levels and an increase in serum SHBG levels have been
seen in recent contraceptive studies using this triphasic
combination (14-16).

The purpose of this study was to evaluate the efficacy
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of a triphasic OC containing low doses of EE and NG on
serum androgens, SHBG, and 3«-diol-G in patients with
acne. This was an open study designed to evaluate acne
lesions over 6 months in female subjects who desired
contraception and who had postpubertal idiopathic acne.

Materials and Methods

Clinical assessments

Forty-one patients, aged 15-34 yr (mean ± SEM, 25.4 ± 0.7
yr), were included in the study after signing an informed
consent form. Four patients dropped out after 3 OC cycles, and
37 patients completed the 6 cycles planned in the protocol.

The usual inclusion/exclusion criteria for OC use were ap-
plied. For inclusion, the patient had to have complained of acne
in at least the last 3 months preceding admission. Acne was
graded I-IV by the dermatologist according to the classification
of Plewig and Kligman (17). Exclusion criteria included an
abnormal Papanicolaou smear, cystic acne, pregnancy, or any
endocrine treatment in the previous 3 months, previous isotre-
tinoic acid treatment, local acne treatment except benzoyl
peroxide or the equivalent, or use of scented soap or deodorant.
Patients who had used an OC or a medicated intrauterine
device for 6 consecutive months in the preceding year were also
excluded. The hirsutism score according to Ferriman and Gall-
wey (18) had to be less than 12 points. A screen blood test was
also performed to rule out abnormal levels of T (>7 nmol/L),
dehydroepiandrosterone sulfate (DHEA-S; >13.5 MHIOI/L), thy-
roid hormones, and PRL.

A medical history was taken, and physical and gynecological
examinations were performed at admission. Basal body tem-
perature was recorded during a control cycle. A blood sample
was taken during the first week of the cycle for measurement
of blood chemistry and baseline hormone levels [LH, FSH,
estradiol (E2), progesterone, androstenedione, T, free T, 17-
hydroxyprogesterone (17OH-P), DHEA-S, SHBG, and 3a-diol-
G]. Another blood sample was taken between days 21-25 of the
cycle to evaluate the pituitary-ovarian cycle and levels of serum
androgens, SHBG, and 3a-diol-G.

Twenty-eight-day cycle packages of the triphasic preparation
(Triphasil, Wyeth Canada, Ltd., Toronto, Ontario) were sup-
plied to the patient for the six cycles of contraception starting
on day 5 of the menses. The regimen provided EE/NG as
follows: days 1-6, 30 Mg/50 ng; days 7-11, 40 fig/15 ng; and days
12-21, 30 Mg/125 ng. There was no active ingredient in the pills
for days 22-28. Follow-up visits took place between days 17-21
of triphasic OC administration for clinical and hormonal eval-
uation during treatment cycles 1, 2, 3, and 6. Diary cards were
kept by all patients to verify compliance and to record bleeding
episodes, side-effects and other medications.

Acne was graded I-IV according to the system of Plewig and
Kligman (17) by counting the number of comedones and pap-
ules/pustules on each side of the face. Counts were made by
the same dermatologist before and during scheduled visits. The
severity of acne at each assessment was graded according to
the score for the side of the face that was the most affected. At
each visit, the patient was asked to indicate the intensity of
her acne on a seven-degree scale: none, very mild, mild, mod-

erate, moderate/severe, severe, or extremely severe. Photo-
graphs of the face, upper back, and upper chest were taken
before and after 6 months of triphasic OC treatment.

Laboratory methods

LH and FSH were measured in our research laboratory by
RIA techniques using standard preparations and antisera sup-
plied through the courtesy of the National Hormone and Pi-
tuitary Program (Bethesda, MD). The sensitivity and repro-
ducibility of our methods have been previously reported (19).
The potency of 1 mg LER-907 used in standard surveys was 53
IU of FSH and 277 IU of LH in terms of the Second Interna-
tional Reference Preparation of human menopausal gonadotro-
pin (IRP-HMG). After conversion to international units per L,
values determined with the National Pituitary Agency mate-
rials were similar to those measured with commercial RIA kits.

E2 and progesterone were measured with highly specific an-
tibodies developed against E2-7(O-carboxymethyl)oxime and
P-12(0-carboxymethyl)oxime, respectively. Sera were ex-
tracted with ethyl ether before measurement. [3H]E2 and [3H]
progesterone tracers were purchased from New England Nu-
clear Corp. (Montreal, Quebec, Canada). Dextran-coated char-
coal was used for removal of unbound steroids.

Serum T was measured with a direct commercial RIA pro-
cedure ([125I]T covalent-coated tubes RIA kit, Bio-Ria, Mon-
treal, Quebec, Canada). Serum 17OH-P and DHEA-S were
determined by double antibody RIA with the use of a commer-
cial kit (Radioassay Systems Laboratories, Inc., Carson, CA).
Androstenedione was measured after extraction with ethyl
ether by a competitive immunoassay based on antibody-coated
tubes (commercial kit Coat-A-Count Androstenedione, Diag-
nostic Products Corp., Los Angeles, CA). The percent free T
was measured by gel bead microdialysis (20). Serum SHBG was
determined by a liquid phase immunoradiometric assay using
monoclonal SHBG antibody (Farmos Diagnostica, Oulunsalo,
Finland).

The serum concentration of 5-androstane-3a,17/3-diol-G was
measured by specific antibodies against 6-O-carboxy-methylox-
ime-HCF-3a-diol. Serum (0.5 mL) was first extracted with
dichloromethane. The dichloromethane extractions virtually
eliminated 99-100% of the original 3a,17/3-androstanediol pres-
ent before hydrolysis of the conjugated form. After hydrolysis
with excess /3-glucuronidase, steroids were extracted with ether
and separated on a Sephadex LH-20 column. The percent
recovery for [3H]3al7/3-diol-G was 95% after the ether and
column steps. The cross-reactivity was less than 5% with other
androstanediol isomers, androstenedione, and DHEA. The sen-
sitivity of the assay was 0.02 ng (0.06 pmol)/tube.

Sera were assayed by batches at the end of the treatment
periods. The interassay coefficient of variation measured at
three levels was less than 12.9% for LH, 19.1% for FSH, 19.7%
for E2, 10% for T, 9% for 17OH-P, 9.5% for DHEA-S, 12% for
androstenedione, 6% for free T, 5% for SHBG, and 10% for
3a-diol-G. RIA data were analyzed with a program derived from
model II of that of Rodbard and Lewald (21).

Statistical analysis

A one-way analysis of variance was used for most of the
analysis because of the unequal number of data in several
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assessments. A two-way analysis of variance was used for an
assessment when there were equal numbers of patients at
different visits. The Duncan-Kramer test was used to evaluate
statistically the differences in mean values between any 2
assessments. Data were analyzed only for the 37 patients who
completed the study. The changes were considered significant
at P < 0.05 and highly significant at P < 0.01. Simple linear
regression was used to evaluate the possible correlation between
acne scores and hormone values.

TABLE 2. Grading of acne

Results

Clinical characteristics

As shown in Table 1, the mean age of the patients was
25.4 ± 0.7 yr, which was much beyond the age of juvenile
acne. Only 3 patients were younger than 20 yr, and all
patients had persistent acne that had recurred after
previous treatments. Six women had some irregularities
in their menstrual cycle, although they reported normal
menses. Basal body temperature and hormone data in
the control cycle indicated anovulatory cycles in 6
women. Eight patients (19.5%) had at least 1 previous
pregnancy. No patient was definitely overweight or ex-
cessive in smoking cigarettes or drinking alcohol. Hir-
sutism was present in 56.1% of the patients. The mean
score in these 23 patients was very low. This very mild
hirsutism was not a reason for medical attention. At
baseline and during OC administration, there was no
significant difference between hirsute and nonhirsute
patients in acne scores or serum levels of androgens,
SHBG, or 3a-diol-G. There was no correlation between
the acne score and the hirsutism score.

Acne scores

The mean scores for acne during the control cycle and
in cycle 6 are presented in Table 2. Two of the 6 patients
in the comedones grade I had a marked increase in scores
that was greater than the relatively small decrease in the

TABLE 1. Clinical baseline parameters

Age (yr)
Cycle length

(days)
Regular
Irregular

Menses (days)
Previous preg-

nancy
Cigarettes/day
Alcohol/week (oz)
Ht (cm)
Wt (kg)
Hirsutism score

n

41

35
6

41
8

10
20
41
41
23

%

100

85.4
14.6

100
19.5

24.4
48.8

100
100
56.1

Mean ±
SEM

25.4 ± 0.7

28.5 ± 0.4
—

4.8 ± 0.2
2.1 ± 0.2

10.6 ± 2.1
1.9 ± 0.3

161.8 ± 1.0
55.7 ± 1.1
4.2 ± 0.6

Range

15-34

24-36
30-45

2-7
1-3

1-25
1-7

150-172
46.4-69.5

1-9

Class

Comedones
I

II
III
IV

Papules/pus-
tules
I

II
III

No."

1-9
10-24
25-49
>50

1-9
10-19
20-29

No. of
patients

6
14
10
6

16
13
5

Mean (±SEM) no.

Control
cycle

4.6 ± 1.6
17.3 ± 1.3
33.9 ± 2.5
67.7 ± 10.0

6.1 ± 0.7
13.2 ± 0.9
24.2 ± 1.1

Treatment
cycle 6

11.2 ±5.1
4.7 ± 0.9*

10.3 ± 2.7*
8.8 ± 2.4*

4.7 ± 1.2
3.5 ± 1.2*
8.2 ± 1.56

(ft

Change

+143
-72.8
-69.6
-87.0

-23.0
-73.5
-66.1

" Number of comedones or papules/pustules.
*P<0.01.

4 other patients. Most of the patients had moderate acne
which markedly improved during the 6 OC cycles. The
number of comedones for the total face decreased during
treatment by 79.6 ± 3.2% (range, 50-100%) in 69.4% of
the patients and by less than 50% in 19.4% of the
patients. Similar values were obtained for papules and
pustules (data not shown). Overall, of the 37 patients
who completed the study 2 patients (5.4%) had some
increase in acne, and 3 other patients (8.1%) had signif-
icant worsening of their acne. According to personal
evaluation, 43.2% of the patients reported an important
improvement, 27.0% a definite improvement, 24.3% no
change, and 5.4% a definite worsening.

Endocrine values

Serum levels of LH, FSH, E2, and progesterone meas-
ured during the first week of the cycle were in the normal
range of the early follicular phase of the menstrual cycle
(Fig. 1). At the visit between days 21-25 of the control
cycle, these values were in the luteal phase range, except
for those in six patients who had low values for proges-
terone and E2. At the end of the first OC treatment cycle,
gonadotropins, E2, and progesterone had decreased to the
early follicular phase range. After a continuous gradual
decrease during the following cycles, the mean serum
values for FSH (6.5 ± 0.05 IU/L) and LH (4.3 ± 0.4 IU/
L) were in the low follicular phase range, and the serum
E2 level (98 ± 9 pmol/L) was below the early follicular
phase range.

Figure 1 also shows mean and individual androgen
values in the first week of the control cycle. Values were
higher, but not significantly different, between days 21-
25 of the cycle, except for 17OH-P values, which nor-
mally increase after ovulation (data not shown). Mean
serum androstenedione and 3a-diol-G levels were abnor-
mally elevated, with 51.2% and 85.4% of values, respec-
tively, above the normal range. Although serum total T
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FIG. 1. Baseline serum hormone values. The box represents the nor-
mal range of the early follicular phase of the normal menstrual cycle
except for SHBG (range given by manufacturer of the assay kit for
normally cycling women). The extremities of the vertical bar represent
±SEM at the initial visit during the first week of the control cycle. P,
Progesterone. Individuals values are illustrated as dots beside the box.

was in the normal range, the mean free T value was
elevated, with 75% of the values above the normal range.
Serum DHEA-S and 17OH-P were also elevated in 26.8%
and 36.5% of the cases. The mean SHBG value was in
the lower third of the normal range, with 26.7% of the
values below the range.

Serum androgen values had decreased significantly by
the end of the first contraceptive cycle (Figs. 2 and 3). A
further gradual decrease occurred in the subsequent
months. The mean values for androstenedione and free
T normalized. Invidivual values remained abnormally
elevated in 13.5% and 27.8% of the patients, respectively.

As illustrated in Fig. 4, administration of the triphasic

CONTROL
CYCLE

2 3
TRIPHASIL CYCLES

FIG. 2. Hormone values (mean ± SEM) before and during triphasic
OC cycles. A, Androstenedione. The hatched areas represent the normal
ranges of the early follicular phase of normal for a normal menstrual
cycle. * P < 0.05. **, P < 0.01.

OC caused a 2-fold rise of the initial serum levels of
SHBG. SHBG levels increased in all patients except 2
and were above the reference range in 54.1% of the
patients (20 of 37) at the last OC cycle. Figure 4 also
shows the effect of treatment on serum 3a-diol-G. The
decrease in this androgen metabolite was small after the
first treatment cycle and was significant only at month
3 (P < 0.05). 3a-Diol-G decreased in 25 of the 37 patients
who completed the study (67.6%), accounting for a 34.5%
reduction of the mean value for all patients. Values for
the androgen metabolite had normalized in 11 patients
(29.7%).

Linear regression analysis did not show any correlation
between acne scores and values for serum androgens,
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FIG. 3. Hormone values (mean ± SEM) before and during triphasic
OC cycles. The hatched areas represent the normal ranges of the early
follicular phase of normal for a normal menstrual cycle. * P < 0.05. **,
P < 0.01.

SHBG, or 3a-diol-G either at baseline or according to
response to treatment.

Discussion

These results demonstrate that most patients with
postpubertal acne who have normal menstrual cycles and
no other evident sign of androgenic activity have elevated
levels of androstenedione (51.2%) and free T (75.0%).
The metabolite of DHT, 3«-diol-G, is even more fre-
quently elevated in these patients (85.4%). At the end of
6 months of administration of the triphasic OC, serum
androstenedione, free T, and 3«-diol-G were in the nor-
mal ranges in 86.5%, 72.2%, and 40.5% of the patients,
respectively. Acne improved significantly in 69.4% of

10

_ 8
"o
C 6

•a
k 2

CONTROL
CYCLE TRIPHASIL CYCLES

FIG. 4. SHBG and 3a-diol-G serum levels (mean ± SEM) before and
during triphasic OC cycles. The hatched areas represent the normal
ranges for normally menstruating women, except for SHBG reference
values, which were provided with the assay kit. * P < 0.05. **, P < 0.01.
0.01.

these patients.
Our results are in agreement with those in previous

papers that reported increased serum androgen levels in
patients with various grades of acne (1-8). Both the
ovaries and the adrenals probably contribute to the in-
creased pool of androgen precursors, as androstenedione
and DHEA-S levels were elevated in 51.2% and 26.8% of
the patients, respectively. In addition, Chrousos et al.
(22) found mild elevation of adrenal androgens in pa-
tients with idiopathic acne. Lucky et al. (23) also reported
adrenal androgen hyperresponsiveness to ACTH in
women with acne.

In the present study, the lower incidence of elevated
total T (18.9%) was probably related to low levels of
SHBG, which were below the normal range in 26.8% of
the patients. The hepatic synthesis of this carrier protein
is increased by estrogens and decreased by androgens
(24). SHBG levels are highest in the periovulatory period
and are higher in the luteal phase than in the follicular
phase (25). The high incidence of elevated baseline free
T levels in the presence of normal T levels clearly reflects
an androgenic effect, resulting in a decreased hepatic
synthesis of SHBG.

It is interesting that these patients had normal weight
and menstrual history. Eight patients (19.5%) had one
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to three previous pregnancies. The control cycle was
ovulatory in 83% of the patients. Although 56.1% of the
patients also had hirsutism, it was mild. Moreover, there
was no difference between hirsute and nonhirsute pa-
tients in acne scores and serum androgen levels.

The efficacy of the triphasic OC in improving acne
could be related to its ability to reduce all androgen
precursors (androstanedione, T, 170H-P, and DHEA-S)
and increase the levels of SHBG. The decrease in andro-
stenedione levels is easily explained by inhibition of
ovarian function by the OC. This inhibition causes a
decrease in serum gonadotropin levels to the lower limit
of the follicular phase range and in serum E2 levels to
below the early follicular phase range. The marked in-
crease in SHBG during triphasic OC treatment indicates
a predominant estrogenic effect of the formulation over
the initial androgenic milieu. The 2-fold increase in the
concentration of SHBG specifically binding T makes a
decrease in total T less evident, but significantly reduces
the free T available to the sebaceous glands. Other re-
searchers also have found a diminution of serum DHEA-
S during the use of the same OC formulation in previous
contraceptive studies with normal women (14, 15). Two
previous studies have documented a partial fall in serum
levels of ACTH, which would explain the decrease in the
adrenal androgen precursor (26, 27).

Our results also confirm previous evidence from large
cohort studies on contraception in which treatment with
this triphasic OC improved acne by 58-96% (10-13). The
decrease in ovarian/adrenal androgen levels and the in-
crease in SHBG levels, which are distinctly an estrogenic
response, indicate that this triphasic formulation has no
androgenic properties, but, rather, estrogenic and antian-
drogenic effects.

Levels of 3a-diol-G, one of the main metabolites of
DHT, were found to be markedly elevated in patients
with hyperandrogenic conditions such as hirsutism (28,
29). Eighty-five percent of the patients with acne in this
study had elevations of this metabolite. Similar data
were recently published by Lookingbill et al. (8). The
decrease in 3a-diol-G levels during treatment was slower
and less important than the decrease in serum androgen
levels and the regression of acne lesions. Although serum
levels of 3a-diol-G decreased in 67.6% of the patients
during treatment, the mean value after 6 months was
still elevated. It is likely that enough androgens remained
to stimulate the sebaceous glands. Alternatively, the skin
has the ability to metabolize androgen precursors and to
convert weak androgens to highly potent androgens (8,
30-32). In this study, decreasing the levels of circulating
androgens was very effective in reducing acne, particu-
larly in patients with numerous comedones. However,
there was residual acne, even in patients with a small
number of comedones, and acne worsened in a limited

number of patients despite decreased serum androgen
levels. In patients with chronic acne, the sebaceous
glands may be more sensitive to or more responsive to
circulating androgens. In a recent study, acne improved
and sebum excretion decreased with the use of the an-
tiandrogen spironolactone despite an increase in serum
androgen levels in response to this medication (33).

Since acne is an androgen-induced and androgen-de-
pendent disorder, the improvement observed after the
use of the triphasic preparation does not mean that this
OC is a new therapy for acne. However, these data clearly
indicate that such a triphasic preparation should be
recommended for women who require contraception and
who also have acne. For patients whose acne does not
improve satisfactorily, adding an antiandrogen such as
spironolactone would seem appropriate.
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