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Statement of Need: Continuing research into present and future methods of birth
control makes it important for clinicians to stay informed about the most up-to-date
findings concerning all forms of contraception. Clinicians involved in reproductive
health care need to understand current trends in the prescribing of oral contraceptives
(OCs). In addition, clinicians need to be aware of revised estimates of failure rates of
various contraceptives. They also need to be aware of the misperceptions surrounding
OC progestin “androgenicity” and understand the clinical implications for conditions
such as acne.

Goal: The broad mission of the Editorial Board for The Contraception Report is to develop
patient education and professional communication materials that address the benefits
and risks of contraceptives, as well as other reproductive health-related issues, in a

scientifically balanced manner. ,
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The
CONTRACEPTION
Report

Dear Colleague:

Oral contraceptives (OCs) have changed substantially since their introduction nearly 4 decades
ago. Most notably, the estrogen and progestin doses have decreased steadily. Last year, nearly 99%
of all OC prescriptions were for formulations containing no more than 35 mcg ethinyl estradiol
(EE). The lowest dose pills — those containing 20 mcg EE — comprise the fastest growing segment
of the OC market.

This issue of The Contraception Report updates an analysis of OC use that we brought you in early
1997. We report on overall prescribing trends and highlight data from the past 2 years. We also
present information on revised estimates of contraceptive failure rates, corrected for abortion
underreporting, from the 1995 National Survey of Family Growth.

The third article in our series on OC progestins examines the notion of OC “androgenicity.”
Although no combination OC is “androgenic,” misperceptions abound. The related Patient Update
provides your patients with information on acne, including the beneficial effects of OCs.

We hope this information is useful in your practice. As always, we welcome your comments.

Sincerely yours,

David A. Grimes, MD
Executive Editor

The Contraception Report ® Volume 10, No. 2, May 1999



Understanding OC Progestins:
Is “Androgenicity” Clinically Relevant?

SUMMARY

The estrogen component of oral
contraceptives (OCs) is relatively
uniform across all OC formulations.
Consequently, researchers have
focused on the progestin component
as a means of differentiating among
available pills. In this third article
of our series on understanding OC
progestins, we examine the complex
and often misunderstood concept of
“androgenicity.”

Are certain progestins more
“androgenic” than others? If so,
does this property have any clinical
relevance, especially when the prog-
estin is combined with estrogen in
small, antiovulatory doses? Evidence
suggests the answer is no. Neither
data nor biologic plausibility support
the notion of differing overall OC
androgenicity.

A Complex System

“Androgenicity” of the progestin
component of OCs has attracted at-
tention in recent years. Investigators
have speculated that the progestin’s
androgenic effect may increase the
likelihood of androgen-related side
effects, including hirsutism and acne.
Proponents of the notion of differing
OC androgenicity often focus on
select surrogate markers, an approach
which fails to consider the complex
system of regulators that ultimately
determines androgenic effects.

So-called androgenic effects of
progestins probably are more accu-
rately defined as “antiestrogenic.” The
progestin and estrogen components
of combination OCs have differing,
sometimes competing, effects on andro-
gen production and free testosterone
levels. Progestins tend to counter the
estrogenic effects of ethinyl estradiol.
The result, however, is a net decrease
in endogenous androgens (Figure 1).

Combination OCs prevent ovulation
by suppressing follicle-stimulating
hormone (FSH) and luteinizing

hormone (LH) — their primary con-
traceptive effect. The suppression

of LH by OC progestins results in
decreased androgen synthesis by
theca cells in the ovary, causing an
overall decrease in ovarian androgen
(testosterone) production.

OCs also increase sex hormone-
binding globulin (SHBG) levels,
resulting in increased binding of
testosterone. The estrogen component
of OCs increases plasma levels of
SHBG, while the progestin component
has the opposite effect. The overall
balance promotes liver production of
SHBG, resulting in a net increase in
SHBG levels. In turn, this increased
SHBG lowers the bioavailability of
circulating androgens.

Progestins differ with regard to
their ability to inhibit ovarian testos-
terone production or increase SHBG
levels. In general, progestins that are
more effective at one function tend
to be less effective at the other and
vice versa. However, the net effect is
similar: combination OCs decrease
free testosterone levels by about 40%
to 50% in the average woman.!2

Figure 1
Metabolic Effects of Combination Oral Contraceptives:

Clinical Implications for Androgen Production and Acne

OC Effect

Clinical Implication

Luteinizing hormone

Decreased androgen synthesis by theca cells in
ovary; net decrease in ovarian androgen production

Sex hormone-
binding globulin

Increased binding of testosterone; lower
bioavailability of circulating androgens

50- reductase

' activity

Decreased conversion of testosterone to
dihydrotestosterone, the active androgen in hair
follicles and skin

End Result: OCs decrease free testosterone levels in the average patient.
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This decrease in free testosterone
supports the view that no combina-
tion OCs are “androgenic.” Rather,
their effect is just the opposite. In a
review article earlier this year, lan
Thorneycroft, MD, PhD, Professor
and Chairman of the Department
of Obstetrics and Gynecology at the
University of Southern Alabama,
explained, “[Clombination OCs have
shown no clinically meaningtul
androgenic effects in human beings.
Use of these combination OCs does
not lead to such androgenic charac-
teristics as clitoromegaly, deepening
of the voice, male pattern baldness,
terminal hair growth, or increased
sebum production. On the contrary,
because of their ovarian suppression
and estrogen component, all combina-
tion OC:s are, in fact, antiandrogenic.
They reduce free testosterone and
decrease conversion of testosterone
to the biologically active So-andro-
stanediol.”3

OCs may help decrease conversion
of free testosterone to dihydrotestos-
terone by inhibiting the enzyme
So-reductase in the hair follicles and
skin. Research has indicated that
19-nor-progestins inhibit Sa-reductase
activity4 OCs containing these prog-
estins may help prevent a key process
responsible for androgenic conditions,
such as acne and hirsutism.

Mitchell Creinin, MD, Associate
Editor of The Contraception Report,
explains the clinical relevance of
Sa-reductase inhibition: “When we
talk about an OC'’s androgenic effects
in the body, we're primarily referring
to acne and hirsutism. Testosterone,
itself, does nothing at all to affect
acne and hirsutism. Testosterone has
to be converted, in the hair follicle
and the skin, by Sa-reductase to
dihydrotestosterone. It's dihydrotestos-
terone that’s active at the cellular level,
increasing acne or causing hirsutism.
Progestins in oral contraceptives actu-
ally inhibit So-reductase — possibly
their most important effect in help-
ing or preventing acne and hirsutism.”

If combination OCs lower testoster-
one levels and help inhibit androgenic
side effects, why do misperceptions

Figure 2
Dose Separation Between

Antiovulatory and Androgenic
Activity of Levonorgestrel

1000 -

800 -

600

mcg

400

200

Minimum dose
necessary to
express androgenic
response

Estimated dose

necessary to
suppress ovulation

Source: Upton GV, et al, 1989 (see reference 6).

linger over androgenicity? Two key
factors are at work. First, confusion
exists concerning the clinical relevance
of preclinical animal assays used to
evaluate progestational agents. Second,
some investigators have focused on
SHBG levels as the sole determinant
of an OC’s androgenic profile, result-
ing in an incomplete picture.

Animal Assays and Dose Separation

Progestational agents are tested
in the preclinical stage to determine
their properties at various doses. Andro-
genicity is but one of these properties;
more than two dozen others are test-
ed, as well.> Often, the progestin doses
used in these assays are very high —
substantially higher than required for
ovulation inhibition. The goal is to
establish the “dose separation” or the
difference in the amount needed to
achieve the desired effect (such as
ovulation suppression or endometrial
transformation) and that needed to
express undesirable properties (such
as androgenic activity).

Determining the androgenic prop-
erties of a progestin traditionally
involves an assay that uses immature,
castrated male rats. After administering

the progestin at various doses,
researchers measure the weight
increase of the ventral prostate and
seminal vesicle. Measurements are
compared to the growth induced

by testosterone, the “standard” andro-
gen. Increased weight indicates
androgenic activity.

Data suggest the amount of proges-
tin required to induce an androgenic
activity far exceeds that used in
modern OCs. For example, in a dose-
separation analysis of levonorgestrel,
the dose required to cause an andro-
genic effect was 7 to 200 times
greater than the amount needed
to suppress ovulation (Figure 2).6

The researchers concluded that
the small levonorgestrel dose in
OCs likely would be insufficient to
express androgenic properties. They
added that this expectation was
turther strengthened by the overall
androgen-suppressing effects of an
OC's progestin-estrogen combination.®

Joseph W. Goldzieher, Associate
Editor of The Contraception Report,
agrees. “If you take the pure progestin
and do a ventral prostate assay in
rats, some progestins are more an-
drogenic than others. But, that’s got
nothing to do with the clinical use
of a combination of estrogen and a
progestin for birth control in women.
Vastly larger quantities of the progestin
must be used to produce an andro-
genic response than are required for
expression of progestational activity.

“In clinical terms, the quantity
of a progestin (combined with the
augmentative effect of the estrogen)
needed to inhibit ovulation is so
small that androgenic action is sim-
ply not expressed. The combination
of suppression of the ovaries and the
adrenals makes such an impact on
the endogenous androgen environ-
ment that any androgenic action
the progestin would have on its own
is trivial compared with the overall
effect on the body.”

The Contraception Report ® Volume 10, No. 2, May 1999 5



“Vastly larger quantities of the progestin must be
used to produce an androgenic response than are
required for expression of progestational activity.
In clinical terms, the quantity of a progestin
(combined with the augmentative effect of the
estrogen) needed to inhibit ovulation is so small
that androgenic action is simply not expressed.”

— Joseph W. Goldzieher, MD

Looking Beyond SHBG

Proponents of the notion of
varying androgenicity among OC
formulations often point to SHBG
levels as support for the concept.
Researchers have studied the effects
of various progestins on SHBG in
an attempt to determine whether
some OC formulations might have
a more or less favorable effect on
acne. However, the steroid-binding
system is complex.”8 SHBG alone is
an insufficient marker for an OC'’s
effect on androgen production.

The level of free testosterone is also
important in assessing the total level
of bioavailable testosterone.8

As Dr. Goldzieher explains, “Ideally,
if you want to measure androgens,
you want to measure the fraction of
free circulating testosterone. Clinicians
have traditionally measured total
SHBG levels, which is perfectly okay
for most purposes. But, when looking
at sophisticated concepts, such as
what an OC formulation does to the
endogenous androgenic environment,
then you have to scrutinize the levels
of bound versus free androgens.
What's important clinically is not
the total SHBG level, but the levels
of free hormone (free testosterone)
that remain biologically active.”

In a review of more than 40 studies
of the effects of OCs on serum proteins
and adrenal steroids, researchers found
that nearly all studies reported a
drop in free testosterone levels.!
This decrease took place regardless
of whether the pills contained

levonorgestrel, norethindrone, gesto-
dene, desogestrel, or norgestimate as
the progestin.

Another study compared the effects
of 7 low-dose OC formulations on
SHBG, corticosteroid-binding globulin,
total testosterone, and free testos-
terone.? Preparations studied included
monophasic norethisterone (norethin-
drone), monophasic levonorgestrel,
triphasic levonorgestrel, monophasic
desogestrel, biphasic desogestrel,
triphasic gestodene, and cyproterone
acetate. Although the different formu-
lations raised SHBG levels to varying
degrees, they reduced free testosterone
by about the same amount.

In his review, Dr. Thorneycroft
commented on the results of the
above study: “Irrespective of the
effect on total testosterone, which
varied among the formulations, all
the preparations caused a decrease
in the absolute free testosterone
level. ...The study’s authors conclude

from their results after 6 months of
treatment that all 7 OCs studied may
be equally beneficial for treating
women with such androgen-related
phenomena as hirsutism or acne. In
particular, they note that preparations
now used or recommended for the
treatment of these problems cannot
be distinguished from the other OC
preparations in terms of free testos-
terone effects.”3

A recent study comparing the
androgen profiles of two 20 mcg
ethinyl estradiol (EE) OCs illustrates
Dr. Thorneycroft’s point.? Researchers
randomized 58 women of reproduc-
tive age to receive either 20 mcg EE/
100 mcg levonorgestrel or 20 mcg EE/
1 mg norethindrone. Levels of SHBG,
total testosterone, and bioavailable
testosterone were measured at base-
line and at the end of cycle 3.

The two formulations had different
effects, but the clinically relevant
results were identical. SHBG signifi-
cantly increased in both groups,
although the change was significantly
greater in the norethindrone group.
On the other hand, only the levo-
norgestrel group had a significant
reduction in total testosterone. In
spite of this disparity, bioavailable
testosterone was similarly and signi-
ficantly reduced in both groups.®

The researchers concluded that “it
is important to evaluate more than
one parameter when assessing an
oral contraceptive’s effect on andro-
gen production. ...Looking at total
testosterone alone or SHBG alone
could lead to erroneous conclusions

“Some oral contraceptives are better at
decreasing total testosterone production by
the ovary; others are better at increasing sex
hormone-binding globulin. The bottom line
is that, when you look at the balance, all of
them result in about the same decrease of
free testosterone.”

— Mitchell D. Creinin, MD
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Table 1
Acne Improvement in Women Using Combination OCs with
Various Progestins: Results of Selected Studies

Study Progestin(s) Results

Palatsi, et al, 1984" levonorgestrel, Serum free testosterone fell 60%
desogestrel in both groups; significant

improvement in acne

Lemay, et al, 1990 levonorgestrel Acne improved in 69% of patients

Louden, et al, 1990 levonorgestrel, Both groups had a similar
gestodene improvement in acne

Wishart, 1991™ levonorgestrel, Both groups had a 72% reduction

cyproterone acetate

in acne counts

Weber-Diehl, et al, 1992'°  gestodene

50% reduction in incidence of acne

Redmond, et al, 1997"
placebo

norgestimate vs

46% reduction in total lesions

Lucky, et al, 1997
placebo

norgestimate vs

53% decrease in total lesion count

Sources: See references 11-17.

about the effect of an oral contracep-
tive, because the level of bioavailable
testosterone can be significantly
decreased by changes in only one or
both of these parameters.”?

The Contraception Report’s Dr. Creinin
agrees, noting that different OCs take
different routes to produce the same
outcome. “Some oral contraceptives
are better at decreasing total testos-
terone production by the ovary; others
are better at increasing sex hormone-
binding globulin,” he explained.
“The bottom line is that, when you
look at the balance, all of them result
in about the same decrease of free
testosterone. They may take different
pathways. Just as different antihyper-
tensives work by different pathways
to lower blood pressure, there are
different pathways to lower free
testosterone.”

“Selectivity”

Another concept cited in support
of purported differences in OC andro-
genicity is progestin “selectivity.” This
theory states that particular progestins
may have a greater binding affinity
for the uterine progesterone receptor

as opposed to others, such as andro-
gen receptors. Proponents argue that
the more “selective” a compound is for
binding to the desired progesterone
receptor, the less binding will occur
for undesired receptors, thereby re-
ducing side effects.

What little data exist are again from
studies using rat prostate.1® Relative
binding affinities in animals and
humans have been shown to differ
substantially,’ casting doubt on the
clinical relevance of the findings.

An extensive review article of new
progestins concluded that selectivity
is an unproved concept of doubtful

relevance.! According to the authors,
“A major determinant of the pharma-
cological activity of the progestins is
the extent to which the free steroid
interacts with the tissue receptors,
although our knowledge of this inter-
action and how it is manifested as

a biological action is hazy. ...While
this approach may have some limited
value for comparing the progesto-
gens, it has severe limitations. The
degree of interaction depends on the
in vitro incubation conditions used
and none adequately reflect the in
vivo situation.”!

Implications for Acne and Hirsutism
Numerous studies have reported
acne improvement with OCs contain-

ing various progestins (Table 1).11-17
However, data are scant with regard
to comparisons among and between
various formulations. No randomized,
controlled trials have found that one
preparation is better treatment for
existing acne than others.

One study compared a levonorges-
trel-containing OC with a desogestrel
formulation.! Researchers randomized
54 women with preexisting acne to
two treatment groups: 30 mcg EE/
150 mcg levonorgestrel and 30 mcg
EE/150 mcg desogestrel. Although
SHBG levels were much higher in the
desogestrel group, both groups of
women experienced a 60% reduction
in serum free testosterone. Both
OC formulations improved clinical
assessment of acne.!!

Another study examined the effects
of a triphasic OC containing levonor-
gestrel (as dl-norgestrel) on acne in

“The idea that combination OCs are somehow
‘androgenic’ is not evidence-based. The best recent
data we have, two randomized, controlled trials
of norgestimate, did not compare formulations.
Other OC studies, although less rigorous, arque
against other progestins being androgenic.”

— David A. Grimes, MD
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The evidence does not support any distinction
among combination OC formulations with regard to
androgen-related conditions.

41 women.2 Researchers reported a
significant (p<0.01) decrease in all
androgen precursors and a twofold
increase in SHBG after the first OC
cycle. Acne improved in 69% of
patients.

One OC has been approved by
the Food and Drug Administration
specifically for the treatment of acne
in women over 15 years of age who
need contraception. Two randomized,
placebo-controlled trials found signi-
ficant improvement in preexisting
acne among users of this triphasic
OC, which contains 35 mcg EE and
norgestimate.1317 The trials, however,
did not compare this OC to any
other OCs.

In his recent review of the data,
Dr. Thorneycroft concluded, “The
currently available studies comparing
the benefits of specific OCs for acne
are few. Furthermore, it is almost
impossible to compare any trial with
another because each defines acne
and its severity differently. ...No
single preparation has been shown
to be superior to another.”3

Conclusion

Combination OCs suppress ovari-
an, adrenal, and peripheral androgen
metabolism, resulting in a net reduc-
tion in free testosterone. In addition,
OCs inhibit So-reductase in the skin,
resulting in lower levels of the active
androgen dihydrotestosterone. Data
show that many OCs containing
various progestins help reduce andro-
gen-related conditions, such as acne
and hirsutism.

Moreover, evidence does not
support any distinction among combi-
nation OC formulations with regard to

androgen-related conditions. “Despite
the discussion that followed the

development of the ‘less androgenic’
third-generation progestins regarding

their causing fewer androgen-related
side effects than those OCs already
in use, such speculations have
not been borne out,” concluded
Dr. Thorneycroft.3

David A. Grimes, MD, Executive
Editor of The Contraception Report,
describes OC androgenicity as a
nonissue for clinicians. “The idea
that combination OCs are somehow
‘androgenic’ is not evidence-based,”
he said. “The best recent data we
have, two randomized, controlled
trials of norgestimate, did not com-
pare formulations. Other OC studies,
although less rigorous, argue against
other progestins being androgenic.

“Moreover, the term ‘androgen-
icity’ carries a negative connotation,
implying that women using OCs
are growing beards or developing

cystic acne. This simply isn’t the case.

Oral contraceptives help improve
androgen-related conditions, like
hirsutism and polycystic ovary syn-
drome — they don'’t cause them. It’s

time we focused on matters that have
true clinical relevance for our patients

using OCs.”
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Return of Contraceptive Sponge Expected

The contraceptive
sponge may be avail-
able in the US again
as early as this fall. A
new pharmaceutical
manufacturer, New
Jersey-based Allendale Pharmaceuti-
cals, recently purchased the product
from its previous manufacturer and
is seeking Food and Drug Administra-
tion (FDA) approval to reintroduce it
to the US market.

The contraceptive sponge was the
most popular woman-controlled,
over-the-counter birth control prod-
uct in 1995. Approximately 116,000
women in the US were using the de-
vice when the previous manufacturer
stopped selling the sponge that year.

The sole manufacturer discontinued
the product following a dispute with
the FDA over conditions at the man-
ufacturing plant. Citing prohibitive

costs of upgrading the facility to
meet new FDA standards, the company
opted to cease production of the
sponge. Although similar products
are sold in other countries, no contra-
ceptive sponge has been available in
the US for the past 4 years.

The contraceptive sponge is a
donut-shaped device that functions
similar to a diaphragm. The sponge,
which contains the spermicide
nonoxynol-9, is inserted in the
vagina and positioned to cover the
cervix. It can be inserted up to 24
hours before intercourse.

The contraceptive sponge
may be available in the US
again as early as this fall.

Failure rates with the sponge are
somewhat high compared with other
contraceptive methods. The method’s
typical user failure rate is about 20%
in women who have never given
birth; those who have borne children
may experience higher failure rates.
Nevertheless, the low occurrence of
side effects, relative ease of use, and
ready availability made the contra-
ceptive sponge an attractive option
for women unable to use hormonal
contraception.

Given that FDA approval was never
revoked, the contraceptive sponge
is expected to return to the market
quickly. The new manufacturer antic-
ipates having the product on store
shelves before the end of the year.
The product will come in boxes of
three or six and retail for about
$2.00 per sponge.

CME continued from page 2

Educational Objectives: After reading this monograph,

participants will be able to:

1) identify the percentage reduction in free testosterone levels

associated with combination OC use;

2) explain the metabolic effects of combination OCs that
combine to produce a beneficial effect on acne;

3) name at least one factor identified by the 1995 National
Survey of Family Growth that impacts contraceptive failure

rates among women;

Evaluation Instrument: The 10-question, multiple choice

CME quiz is used as the evaluation instrument.

Intended or Target Audience: This monograph is intended

for obstetricians and gynecologists, family physicians,

tive health care.

pediatricians, adolescent medicine specialists, nurse
practitioners, nurse midwives, and others involved in reproduc-

CME Information: This activity has been planned and imple-
mented in accordance with the Essentials and Standards of the

Accreditation Council for Continuing Medical Education

4) state how the number of retail OC prescriptions has changed
over the past 2 years;

5) identify the proportion of retail OC prescriptions written for
low-dose pills (<35 mcg ethinyl estradiol) in 1998; and

6) describe how the use of 20 mcg OCs has changed among
various age groups.

Educational Method: The information is presented in a
monograph, and the reader’s knowledge is tested by the continu-
ing medical education (CME) quiz. It will take the participant
approximately 60 minutes to complete this lesson and quiz.

Evaluation: A course evaluation form will provide participants
with the opportunity to review the content of the monograph, to
identify future educational needs, and to comment on any
perceived commercial or promotional bias in the presentation.

(ACCME) through the joint sponsorship of the Dannemiller
Memorial Educational Foundation and Emron. The Dannemiller
Memorial Educational Foundation is accredited by the ACCME to
provide continuing medical education for physicians.

The Dannemiller Memorial Educational Foundation designates
this continuing medical education activity for up to 1 hour in
Category 1 credit toward the American Medical Association
Physician’s Recognition Award. Each physician should claim
only those hours of credit that he/she actually spent in the edu-
cational activity.

Provider approved by the California Board of Registered Nursing,
Provider Number 4229 for 1 contact hour.
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New Estimates of Contraceptive Failure Rates

A recent study has reported new
estimates for method-specific contra-
ceptive failure rates during the first 6
and 12 months of typical use.! Using
data from the 1995 National Survey
of Family Growth (NSFG) and the
1994-1995 Abortion Patient Survey,
investigators computed adjusted
method failure rates that correct for
underreporting of induced abortion
in the NSFG. The study also provides
corrected 12-month failure rates for
subgroups of women by age, race or
ethnicity, poverty level, and union
(marital) status (eg, married, cohabit-
ing, unmarried and not cohabiting).

The new estimates more accurately
depict contraceptive effectiveness
because of the abortion adjust-
ment. According to the study
authors, “Contraceptive effective-
ness rates derived from national
surveys are usually underestimat-
ed, because a large proportion of
unintended pregnancies resulting
from contraceptive failure end in
induced abortion and because
abortion is typically underreported
in surveys of women in the general
population. This is clearly a prob-
lem with failure rates estimated
solely from the [NSFG], the data
set most commonly used for
analyses of contraceptive use.”!

In general, correcting for abor-
tion underreporting increased
failure rate estimates. The amount
of increase varied substantially
among contraceptive methods. The
abortion adjustment increased the
average 6-month failure rate for
all reversible contraceptive meth-
ods from 5% to 7%; the average
12-month failure rate rose from
9% to 12%. The adjustment had
the most pronounced effect on
failure rates for spermicides, near-
ly doubling the estimates. Failure
rates for most other methods
increased 1 to 2 percentage points
as a result of the adjustment.

Percentage

Method-Specific Failure Rates
Corrected, standardized failure
rates were lowest for relatively long-

term methods that required little
ongoing action by the user (Figure 1).
Contraceptive implants had the low-
est failure rates — 0.1% at 6 months
and 1.3% at 12 months. Injectable
contraception had 6- and 12-month
failure rates of 0.9% and 2.5%, re-
spectively. The study did not report
failure rates for the intrauterine
device because the method accounted
for only 1% of all use segments.

Oral contraceptives had the lowest
failure rates among methods that
require regular action by users. OCs
have failure rates of approximately

Figure 1
Estimated* Percentage of US Women Experiencing

4% during the first 6 months of
typical use and 7% during the first
12 months. The most common male
and female barrier methods — male
condoms and the diaphragm/cervical
cap — had nearly identical typical-
use failure rates: about 8% during the
first six months and 14% over the
first 12 months.

The highest typical-use contracep-
tive failure rates were reported for
spermicides, withdrawal, and periodic
abstinence. Approximately 16%
of women using spermicides will
become pregnant during the first
6 months of typical use; 27% will
experience method failure during the
first year. Withdrawal has a 6-month

Contraceptive Failure by Method and Duration of Use —
1995 National Survey of Family Growth

30

% . First 6 months of use

D First 12 months of use
20

15

10

0 Total Implant  Injectable Pill

Diaphragm/
Cervical Cap  Condom

Male Periodic

Abstinence

Spermicides  Withdrawal

Method

*Model includes correction and standardization for abortion underreporting, duration of use, age, union status, and poverty status.

Source: Fu H, et al, 1999 (see reference 1).
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Figure 2

Estimated* Percentage of
US Women Experiencing

Contraceptive Failure During
the First 12 Months of Use by
Marital Status — 1995 NSFG**

Percentage
S
T

Married  Unmarried not Cohabiting

cohabiting
Marital Status
*Model includes correction and standardization

for abortion underreporting, duration of use,
age, and poverty status.

**National Survey of Family Growth

Source: Fu H, et al, 1999 (see reference 1).

failure rate of 14%, while periodic
abstinence fails roughly 17% of users
during the first 6 months. Both meth-
ods have a 12-month failure rate of
approximately 24%.

On average, the probability of
method failure during the first 6
months of use accounts for nearly 60%
of 12-month failure rates. According
to the study authors, “This pattern
reflects both the greater difficulty in
using a relatively new method correct-
ly and consistently and the higher
likelihood of continued use among
those who are more comfortable with
their method and able to carry out
the steps needed to use it successful-
ly.”t Knowing a method's typical
tailure rate during early use also
allows for more direct comparison to
results from 6-month clinical trials.

Variation Among Subgroups

Contraceptive failure rates can
vary substantially among subgroups
of women. The variables most closely
associated with the probability of
method failure are age, union status,
and poverty status. According to the
authors, “Poorer women experience
a higher probability of failure, regard-
less of their age or union status or the
method that they used. Adolescents
and adult women younger than 25
tend to have higher failure rates than
do women aged 25-29, whose rates in
turn are higher than those of women
aged 30 and older. Moreover, women
in cohabiting unions generally expe-
rience higher rates of contraceptive
failure than either married or other
unmarried women.”!

Teens are nearly twice as likely to
experience contraceptive failure than
women aged 30 years or more. On
average, nearly 16% of all adolescent
contraceptive users (those aged 19
years or younger) experience method
failure during the first 12 months of
use. For women aged 20 to 24 years
and 25 to 29 years, average 12-month
contraceptive failure rates are approx-

imately 13% and 12%, respectively.
Roughly 8% of women aged 30 years
or older experience contraceptive
failure during the first year of
method use.

The study results suggest that
union status may be an even stronger
predictor of contraceptive failure
than age. Across all age groups, the
highest failure rates are among
unmarried women, particularly those
who are cohabiting (Figure 2). On
average, nearly 17% of unmarried,
cohabiting women experience contra-
ceptive failure during the first year
of method use. The corresponding
failure rate for unmarried women
who are not cohabiting is 13%.
Among married women, about 9%
will experience contraceptive failure
during the first year.

Contraceptive failure rates gener-
ally are higher for women at lower
income levels than for their more
affluent counterparts. However, the
degree of difference is not consistent
across racial and ethnic subgroups.
White and Hispanic women whose
incomes are less than 200% of the

continued on page 14

Figure 3
Estimated* Percentage of US Women Experiencing

Contraceptive Failure During the First 12 Months of Use
by Race/Ethnicity and Income Level — 1995 NSFG**
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poverty level
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Black, non-Hispanic

Race/Ethnicity

*Model includes correction and standardization for abortion underreporting,
duration of use, age, union status, and poverty status.

**National Survey of Family Growth

Source: Fu H, et al, 1999 (see reference 1).
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Trends in Oral Contraceptive Prescribing: An Update

SUMMARY

The January 1997 issue of The
Contraception Report described
trends in oral contraceptive (OC)

Figure 1

Combination OC Retail Prescriptions by Estrogen Dose and Year

development and prescribing. Since 100 [ 0Cs with

then, the OC market has seen the 250 mcg estrogen

introduction of several new low- 80 1 0Cs with

dose (20 mcg ethinyl estradiol [EE]) <50 meg estrogen

combination pills. This article

. o 60
updates the earlier data on trends. g
During the past 2 years, the g

overall number of OC prescriptions & 4or

has increased 10%. Nearly all OC

prescriptions are for pills containing 20F

<35 mcg EE. Clinicians increasingly .

are prescribing multiphasic prepara- 0 1 !

tions, up more than 20% in 2 years. 1968 1978 1988 1998

The number of prescriptions for Source: Gerstman BB, et al, 1991 (see reference 1) and IMS HEALTH, National

monophasic 20 mcg EE pills more Prescription Audit, November 1998.

than doubled between 1996 and

1998 as several new products

entered the market. These lowest- Overall Trends —y

dose pills are also being used b OCs have changed substantiall :

younger patients. ’ ’ since their introdtglgction in the ear}{y Perc,en,tage of ,Retall
1960s. Early formulations contained PI‘ESCI‘IptIOI’lS Written for
much higher levels of estrogen and Oral Contraceptives by
progestin than today’s low-dose Estrogen Dose, 1998

pills. This change came about after
researchers discovered that the estro-
gen and progestin components of
combined OCs act synergistically to
inhibit the pituitary, requiring less of
each for ovulation inhibition. Early
OCs contained as much as 150 mcg
of estrogen. During the early and
mid-1970s, however, a number of
OC formulations containing less than
50 mcg estrogen entered the market.
As manufacturers developed
lower-dose pills, prescribing patterns
followed. A 1991 analysis of prescribing n=68.5 million
trends reported a dramatic decrease in
the percentage of OC prescriptions
written for pills containing 50 mcg or
more of estrogen between 1968 and
1988. In 1968, more than 99% of all
retail OC prescriptions were for formu-
lations containing at least 50 mcg of

Source: IMS HEALTH, National
Prescription Audit, November 1998.
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estrogen. Twenty years later, this num-
ber had fallen to 18% (Figure 1).!

This trend toward prescribing lower-
dose OCs continued throughout
the 1990s. Our analysis 2 years ago
(The Contraception Report, Volume 7,
No. 5, January 1997) indicated that
use of pills with 50 mcg estrogen
dropped 57% between 1991 and
1996, accounting for only 1.2 million
of the 62.5 million OC prescriptions
written in 1996. Data for 1998 indicate
that 50 mcg estrogen pills account
for fewer than 1 million of the 68.5
million annual OC prescriptions —
approximately 1.4% (Figure 2).

30 and 35 mcg EE Formulations

The overall number of OC prescrip-
tions rose 10% over the past 2 years.
The most commonly prescribed
formulations contain 30 or 35 mcg of
estrogen. In 1998, roughly 30 million
prescriptions were written for 30 mcg
pills; just over 32 million 35 mcg OC
prescriptions were dispensed the same
year. Together, these two OC formula-
tions account for more than 90% of
the OC market (Figure 2).

During the first half of the 1990s,
prescriptions for 35 mcg pills waned
as more 30 mcg products became
available. In 1991, prescriptions for
35 mcg pills outnumbered those
for 30 mcg OCs by nearly 2 to 1.

By 1996, however, clinicians were
prescribing more 30 mcg pills than
35 mcg preparations.

Between 1996 and 1998, the
number of prescriptions for 35 mcg
pills increased nearly 14%. Meanwhile,
the number of 30 mcg OCs dispensed
dropped slightly, down approximately
3% over the 2-year period (Figure 3).

Mono- and Multiphasic Formulations
Another OC prescribing trend
reversed between 1996 and 1998:
the proportion of multiphasic vs
monophasic preparations. After rising
by more than 30% between 1991 and
1996, the number of monophasic OC
prescriptions leveled off in recent
years, growing less than 4% between
1996 and 1998. Meanwhile, the num-
ber of multiphasic OCs dispensed

Figure 3
Total Number of Retail Prescriptions for Low-Dose Oral

Contraceptives by Estrogen Dose: United States, 1991-1998

Number (in millions)

Source: IMS HEALTH, National Prescription Audit, November 1991-1998.

Methodology

The editors of The Contraception Report performed an analysis of trends in oral
contraceptive use from 1991 through 1998. We used data from the National
Prescription Audit of IMS HEALTH (Plymouth Meeting, Pennsylvania), which
tracks the number of prescriptions dispensed by retail pharmacies in the
contiguous United States. Our analysis focused specifically on trends in low-dose
pills (<50 mcg estrogen).

We separated prescriptions containing 20, 30, and 35 mcg of estrogen.

Pills containing 50 mcg of mestranol were grouped with 35 mcg estrogen pills.
Mestranol must be converted to the active estrogen, ethinyl estradiol. Data
indicate that 30% of mestranol is lost in this conversion, making 50 mcg pills
bioequivalent to 35 mcg EE formulations.

We also looked at trends in use of monophasic or phasic preparations, again
limiting the analysis to low-dose formulations. We included multiphasic pills with
consistent use of 35 mcg EE throughout the cycle with 35 mcg estrogen products.
Those multiphasic pills using less than a mean of 35 mcg of estrogen were included
with 30 mcg products. Doing so did not change the trend for 30 mcg pills.

Age data were derived from the National Disease and Therapeutic Index,

IMS HEALTH, which tracks data from US office-based physicians.

over the 2-year period grew by more
than 20%.

Monophasic OC preparations now
account for 58% of the OC market
(Figure 4). Among multiphasic pills,

triphasics account for nearly all
prescriptions dispensed. Biphasic
pills are rarely prescribed (0.1% of
all OC prescriptions in 1998).
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Figure 4

Percentage of Retail
Prescriptions Written for

Figure 5
Age of Women Using Oral Contraceptives with

20 mcg Estrogen, 1996 and 1998

Low-Dose* Oral Contraceptives

by Progestin Phasing, 1998

Triphasic
41.5%

*Oral contraceptives containing <50 mcg estrogen

Source: IMS HEALTH, National
Prescription Audit, November 1998.

Use of 20 mcg EE Pills

Use of 20 mcg pills has increased
over the past decade. During the first
half of the decade, the number of
prescriptions for 20 mcg OCs (one
product, which became available in
the mid-1970s) increased 10-fold.
This trend has continued over the
past 2 years, as new monophasic
20 mcg products were introduced.

In 1996, 20 mcg pills accounted
for just under 4% of all OC prescrip-
tions. By 1998, that number had

10-19 (years)
4%

Unspecified
4%

40-59
48%

20-39
44%

1996
Source: IMS HEALTH, National Disease and Therapeutic Index, November 1998.

10-19 (years)
8%

Unspecified
5%

40-59
28%

20-39
59%

1998

more than doubled to 8.2%. The
total number of 20 mcg prescriptions
rose 143% over the 2-year period,
from 2.3 million in 1996 to 5.6
million in 1998.

The past several years have also
seen a marked decrease in the age
of patient populations using 20 mcg
pills. In 1996, women aged 40 years
and older accounted for nearly half
of all 20 mcg pill prescriptions. By
1998, this number had dropped to
about 28% (Figure 5). Women aged
20 to 39 years now use nearly 60% of
all 20 mcg pills prescribed, up from
44% 2 years ago. The proportion of

adolescents and teens using 20 mcg
preparations has more than doubled
since 1996, as well.

Conclusion

Whether these trends in OC
prescribing will continue is
unknown. Furthermore, the data do
not provide insight into the cause(s)
or significance, if any, of these
prescribing patterns.
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Contraceptive Failure Rates — continued from page 11

federal poverty level are nearly twice
as likely to experience contraceptive
failure than their counterparts at
higher income levels (Figure 3). On
the other hand, contraceptive failure
rates are nearly identical for black
women, regardless of income level.
Factors associated with poverty
may contribute to differences in
contraceptive failure rates between
income levels. According to the
authors, “The strong influence of in-
come on contraceptive failure rates

suggests that access barriers and the
general disadvantage and disruption
of poverty continue to interfere with
effective contraceptive use.”!

Conclusion

Women using long-acting
hormonal methods or oral
contraceptives are least likely to
experience unintended pregnancy.
Certain social and demographic
subgroups of women experience
higher rates of contraceptive failure,

14 The Contraception Report » Volume 10, No. 2, May 1999

regardless of which method they
choose. These groups include women
under the age of 30, unmarried
women (particularly those who are
cohabiting), women with lower
incomes, black women, and Hispanic
women.
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CME Quiz Vol. 10, No. 2
Please mark your answers on the CME Quiz Answer Form.

1. Combination OCs reduce free testosterone levels in 6. According to data from IMS HEALTH, between 1996
the average patient by about what amount and 1998, the total number of retail OC prescriptions
a. 10% to 20% a. decreased by 10%

b. 20% to 30% b. remained the same
c. 30% to 40% c. increased by 10%
d. 40% to 50% d. increased by 20%

2. Fach of the following is an OC effect that contributes 7. According to data from IMS HEALTH, approximately
to acne improvement, EXCEPT what percentage of 1998 retail OC prescriptions were
a. promotion of So-reductase written for low-dose pills (€35 mcg ethinyl estradiol)
b. increase in sex hormone-binding globulin levels a. 58%

c. decrease in ovarian androgen production b. 68%
d. decrease in adrenal androgen production c. 90%
d. 99%

3. In a dose-separation study by Upton et al, the amount
of levonorgestrel necessary to produce an “androgenic” 8. According to data from IMS HEALTH, monophasic
effect was how much greater than the amount formulations accounted for what percentage of retail
necessary for ovulation suppression OC prescriptions dispensed in 1998
a. 2 times a. 28%

b. § times b. 58%
c. 7 times c. 88%
d. 10 times d. 99%

4. Fach of the following is a reason why potential 9. According to data from IMS HEALTH, between 1996
“androgenic” effects of progestins do not manifest and 1998, the percentage of retail OC prescriptions
clinically in OC users, EXCEPT for 20 mcg pills
a. the effect of the estrogen negates the androgenic a. dropped by one-third

response b. dropped by one-half
b. decreased levels of sex hormone-binding globulin c. stayed the same
lead to lower levels of bioavailable testosterone
d. doubled
c. the OC progestin dose is considerably less than
that required for an androgenic effect 10. According to data from IMS HEALTH, women aged
d. combined suppression of ovaries and adrenals has 20 to 39 years accounted for what proportion of
a far greater impact on endogenous androgens 20 mcg OC users in 1998
a. 5%

5. According to estimates from the 1995 National Survey b. 8%
of Family Growth, which of the following groups of O
women has the highest contraceptive failure rates c. 28%

d. 59%

a. single, not cohabiting

b. women who are cohabiting
¢. divorced women

d. married women
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