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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 contraception. Clinicians involved in reproductive health care
need to understand the factors which influence the development of oral contraceptives,
current trends in utilization and prescribing, and the implications of reducing the
estrogen dose to 20 mcg. Clinicians need to be aware of the safety, efficacy, side effects
and health benefits of these lower-dose preparations. Health care providers also need
to know the results of a new worldwide epidemiologic analysis of the relationship
between oral contraceptives and breast cancer.

Goal: The broad mission of the Editorial Board for The Contraception Report is to
develop patient education and professional communications 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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1) state the reason why it has been possible to lower the steroid doses in combination
birth control pills and still maintain contraceptive efficacy;

2) identify the percentage of retail prescriptions that were written in 1996 for oral
contraceptives containing <35 mcg of estrogen;

3) describe one trend that is occurring in utilization of low-dose pills;
4) state three health benefits that 20 mcg estrogen pills are likely to provide;

5) state one health benefit for which 20 mcg estrogen pills may not provide as effective
protection as 35 or 50 mcg pills; and,

6) identify two main findings of the Collaborative Group on Hormonal Factors in
Breast Cancer with regard to use of oral contraceptives and breast cancer.

Educational Method: The information is presented in a monograph, and the
reader’s knowledge is tested by the CME 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.

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, pediatricians, adolescent medicine specialists, nurse
practitioners, nurse midwives and others involved in reproductive health care.
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Dear Colleague:

Over the past three and half decades oral contraceptives have undergone substantial changes.
These changes have occurred in formulation, in regulatory guidelines and in prescribing.

The clearest trend has been toward lowering the doses of both the estrogen and progestin
components. Data indicate that in 1996, 98% of retail prescriptions were for formulations
containing 35 mcg of estrogen or less.

This issue of The Contraception Report highlights current trends in development and utilization
of oral contraceptives. It also examines the question of how lowering the estrogen dose to
20 mcg affects oral contraceptives — their safety, efficacy, side effects, and health benefits.

In addition, we report the results of a worldwide analysis of the relationship between oral
contraceptives and breast cancer. The Patient Update provides your patients with information
concerning today’s low-dose OCs.

We hope you find this information useful in your practice.

Sincerely yours,

David A. Grimes, MD
Executive Editor



Trends in Oral Contraceptive Development and
Utilization: Looking to the Future

During the past three decades, oral
contraceptives (OCs) have changed
substantially. These changes have
occurred in the dose and type of both
the estrogen and progestin components,
as well as in the sequencing or phasing
of these steroids.

Prescribing has also changed. Clin-
icians now dispense pills with far less
estrogen and progestin than used in
early preparations. In January 1990,
the Food and Drug Administration
(FDA) formally recognized the safety
of OCs for healthy, nonsmoking women
up to menopause. The agency revised
OC labeling, deleting any reference to
increased cardiovascular risks for older
women and emphasizing that “the
benefits of oral contraceptive use by
healthy, nonsmoking women over
40 years of age may outweigh the
possible risks.”

In addition, clinicians are more aware
of the importance of compliance. Fears
and misperceptions, misunderstanding
of pill-taking instructions, and side
effects can decrease compliance and
use effectiveness.

What forces have shaped the develop-
ment of today’s birth control pills? The
first part of this article examines how the
birth control pill was developed, describes
trends in use and prescribing, and pre-
sents data specifically for low-dose pills.
The second part covers the current evi-
dence concerning the lowest-dose pills —
those with 20 mcg of ethinyl estradiol
(EE). We look at their safety, efficacy,
side effect profile and health benefits.

THE DEVELOPMENT OF
ORAL CONTRACEPTIVES
Serendipity played a role in the
development of the combination oral
contraceptive.! Furthermore, within
this story lies the explanation for why
birth control pills have evolved to the
formulations available today.
Developers of the contraceptive pill
were working with the progestational

agents norethynodrel and norethin-
drone. Joseph Goldzieher, MD, one of
the researchers involved in the early
development of norethindrone prepa-
rations, shared his perspective on this
research. Dr. Goldzieher is Associate
Editor of The Contraception Report and
Distinguished Professor of Obstetrics
and Gynecology at Texas Tech Univer-
sity Health Sciences Center in Amarillo,
Texas. “In the 1950s, the quest began
in earnest to use progestins as a contra-
ceptive agent, ie, a progestin-only pill.
The first investigators decided upon
the original dose of 10 mg of norethy-

“No one recognized, however, that
the mestranol also had powerful con-
traceptive effects of its own. At that
time it was known that estrogens of
other kinds — conjugated equine
estrogens, estradiol and others —
do not inhibit the pituitary very well.
[ became curious about the ‘contam-
inant’ mestranol and began research
with this compound. As it turned
out, the 17 oc-ethinyl group, which
is present in mestranol and ethinyl
estradiol, confers an extraordinary
amount of pituitary inhibiting action,
a property not shared by any other

=

“When we started lowering the estrogen
dose we found out that the estrogen and
progestin acted synergistically to inhibit
the pituitary. ...This finding was the
breakthrough that made possible the
current generation of low-dose OCs.”

— Joseph Goldzieher, MD

nodrel after extrapolation from animal
data. Importantly, the norethynodrel
coming from the factory was contami-
nated with an estrogen, mestranol.
This fact would greatly impact the
later development of the pill.

“The norethynodrel contained 0.15%
of mestranol. To a chemist, 0.15% con-
tamination is minute. However, in
pills containing 10 mg of norethynodrel
that 0.15% translated into 150 mcg of
mestranol — a huge dose!

“The importance of mestranol was
tinally recognized because the nore-
thynodrel coming from the factory
became purer. As the mestranol was
eliminated, the pill provided less effec-
tive cycle control, so the researchers
decided to put it back in.

type of derivative.? This unique con-
traceptive property prompted further
investigation into oral contraceptive

preparations.

“I then became involved in devel-
oping the sequential pill. The idea
was that if the ethinyl estrogen
inhibits the pituitary so effectively,
then we should be able to give less
progestin. We developed a pill with
mestranol and 10 days of a progestin.
As estrogen doses got much below 80
mcg mestranol, however, the effective-
ness dropped. Today, we don’t have
any sequential pills because we're
using much lower doses of estrogen.

“When we started lowering the
estrogen dose we found out that the
estrogen and progestin acted synergis-



tically to inhibit the pituitary. There-
fore, it required even less of each
component for effective ovulation
inhibition than might have been
anticipated from their individual
effects. This finding was the break-
through that made possible the
current generation of low-dose OCs.”

RESEARCH TRENDS

Manufacturers continue to research
and develop new birth control pill
formulations. These efforts are focus-
ed on reducing the amount of estrogen
to the lowest contraceptively effective
dose and combining it with a type
and dose of progestational agent that
provides good cycle control and
minimizes side effects.

Developers are concentrating their
attention on pills with <35 mcg of EE.
In the United States, several OC formu-
lations with 30 mcg of EE and various
progestins are available. As of press
time, one 20 mcg formulation is
available (20 mcg EE plus 1 mg nore-
thindrone acetate); however, other
20 mcg formulations are being inves-
tigated. In Europe, three 20 mcg pills
are available — 20 mcg EE plus 1 mg
norethindrone acetate, 20 mcg EE
plus 100 mcg levonorgestrel, and 20
mcg EE plus 150 mcg desogestrel.

Two lower-dose products should
be available in the U.S. in 1997. The
monophasic preparation with 20 mcg
EE and 100 mcg levonorgestrel should
come to market within the next few
months.? Another low-dose product
that uses phased doses of estrogen
was approved by the FDA in late
1996.4 This pill phases the estrogen,
using 20 mcg EE for the first 5 days,
30 mcg EE for the next 7 days, and
35 mcg for the last 9 days combined
with a constant dose of 1 mg nore-
thindrone acetate for 21 days. Some
research is even under way on pills
with less than 20 mcg of EE.

Trends in Utilization and Prescribing:
1964-1988

Gerstman et al used national audit
data to analyze U.S. trends in OC
formulation and prescribing between
1964 and 1988.5 The researchers
gathered information from two phar-

maceutical marketing research data
bases produced by IMS America, Ltd.
(Plymouth Meeting, Pennsylvania).
The National Prescription Audit
provided information on the number
of OC prescriptions dispensed by
retail pharmacies in the contiguous
United States. The National Disease
and Therapeutic Index (NDTT)
provided age-related information
from office-based physicians.

Several trends emerged. First,
the use of low-dose pills, those with
<35 mcg of estrogen, steadily rose
(Figure 1). According to the authors,
“In 1968, fewer than 1% of the
estimated 54 million retail prescrip-
tions for oral contraceptives were for
formulations containing less than
50 mcg of estrogen, whereas in 1988
approximately 82% of the approxi-
mately 57 million retail prescriptions
were for formulations with less than
50 mcg of estrogen.”® By about 1986,
prescriptions for pills with <35 mcg
estrogen outnumbered those for
higher-dose pills. The mean dose
of progestin in low-dose pills also
declined steadily.

Second, multiphasic pills increased
in popularity after they were intro-
duced in 1982. By 1988, multiphasic

pills, which included both triphasic
and biphasic preparations, accounted
for 37% of all retail OC prescriptions.

Trends in Utilization and Prescribing:
1991-1996

The editors of The Contraception
Report performed a similar analysis of
trends in OC use over the past 6 years.
We used data from the National Pre-
scription Audit of IMS America, but
focused specifically on trends in use
of low-dose pills. While the Gerstman
et al report clearly indicated that
prescribing pills containing <50 mcg
of estrogen had become the norm,
it did not differentiate among pills
containing <35 mcg of estrogen.

We separated prescriptions contain-
ing 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 mestranol pills bioequivalent to
35 mcg EE formulations.6”

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

Figure 1
Percentage of Retail Prescriptions Written for

Oral Contraceptives by Estrogen Dose and Year

Percentage

1968

1978

1988

0Cs with
250 mcg estrogen

0Cs with
<50 mcg estrogen

1996

Source: Gerstman BB, et al, 1991 (see reference 5) and IMS America National Prescription

Audit, November 1996.




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 estrogen
products. Doing so did not change
the trend for 30 mcg pills, except
perhaps to underestimate slightly the
number of prescriptions being filled
for 30 mcg pills. This was because
the number of prescriptions for
multiphasic pills declined over the
6-year period.

As of October 1996, low-dose pills
accounted for virtually all retail OC
prescriptions — 98%. This represents
about an 11% increase from 1988.
Not surprisingly, use of pills with 50
mcg estrogen dropped 57% between
1991 and 1996. In 1991, almost 3
million prescriptions were written for
products containing 50 mcg estrogen;
in 1996, only 1.2 million prescriptions
were written for high-dose products.

Among low-dose pills, use of 35
mcg pills declined, while use of 30
and 20 mcg pills increased. Formula-
tions containing 35 mcg estrogen,
while still accounting for the majority
of prescriptions until 1994, dropped
steadily over the 6-year period. In
1995, prescriptions for 30 mcg pills
outnumbered those for 35 mcg prepa-
rations for the first time (Figure 2).

The most rapid change occurred in
pills with the lowest dosage of estrogen
— 20 mcg. Between 1991 and 1996,
the number of retail prescriptions for
these pills increased 10-fold. This
increase occurred both among older
women (40 years of age) and among
younger women (20-39 years of age).
Almost no use occurred among women
19 years old or younger.

Multiphasic preparations, however,
declined in popularity. Between 1991
and 1996, retail prescriptions fell 14%.
On the other hand, during the same
time period, total retail prescriptions
for low-dose monophasic formulations
rose from 52% to 62% (Figure 3).

IMPLICATIONS OF FURTHER REDUCING
STEROID DOSAGE

What are the implications of con-
tinuing to reduce the steroid dosages

Figure 2
Total Number of Retail Prescriptions for Low-Dose Oral

Contraceptives by Estrogen Dose: United States, 1991-1996

Total Number of Retail Prescriptions
(in millions)

Source: IMS America, Ltd., National Prescription Audit, November 1991-1996.

in oral contraceptives? The following
section of this article examines data
concerning pills containing the lowest
dose of estrogen — 20 mcg of EE —

in terms of their safety, efficacy, side
effects and health benefits.

Safety of Lower-Dose Pills

The FDA recommends that women
use pills containing the lowest effec-
tive amount of estrogen. An October
1993 FDA debate about the safety of
50 mcg pills came about after the
agency had considered removing all
such products from the U.S. market.
After reviewing the literature on
the relationship between OC dose
and myocardial infarction, venous
thromboembolism and stroke, the
committee concluded that the evi-
dence against higher-dose pills was
not definitive. In addition, they
recognized the need for high-dose
products for some patients, for
example, those taking anticonvul-
sants. The agency left higher-dose
products on the market, but strongly
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recommended that women use the
lowest estrogen dose necessary for
contraceptive efficacy.

Most agree that sound medical
practice warrants using the lowest
effective dose possible. In an inter-
view for this article, [an Thorneycroft,
MD, PhD, Professor and Chairman
of the Department of Obstetrics and
Gynecology at the University of
South Alabama, commented on this
issue. “My feeling is that the lower
the dose of estrogen the better off
you are. After the venous thrombo-
embolism data came out in the 1960s
and 1970s, we realized that we didn’t
need that much estrogen. Since we
don’t need the estrogen for efficacy,
and there’s some question with
regard to safety, I think it makes
sense to reduce the estrogen dose.
And that’s one reason why I think
we'll see greater utilization of 20 mcg
pills in the future as more of these
preparations come on the market.”



Efficacy of 20 mcg Pills

Should efficacy be a concern when
using very low-dose pills? Most agree
that it should not. Although the phar-
macology of birth control pills is such
that a wide inter- and intraindividual
variability in steroid metabolism
exists, the data are reassuring that low-
dose pills are nonetheless highly
effective. According to Dr. Goldzieher,
“Marketed formulations are very
much the result of clinical trial-and-
error experience because of these
inter- and intraindividual differences
in steroid metabolism. In a given
individual, the blood levels from the
same dose will not be the same from
day to day. Also, the bioavailability
of both the estrogen and progestin
do not change in parallel. A woman
makes her own varying blend of con-
traceptive each day she takes an OC.

“Despite this, even very low-dose
OCs are highly effective. The clinical
trials of pills with 20 mcg EE show
the pregnancy rate is no different
than with 35 mcg pills. Clearly, the
20 mcg dose is enough for contracep-
tive control. Again, that’s because of
the synergistic effect of the estrogen
and the progestin.

“There were two reports that
suggested that lower-dose OCs were
associated with higher failure rates.
One, a retrospective investigation by
Meade et al, found about twice as
much risk of failure with lower-dose
formulations (30 mcg EE).® In prac-
tical reality, however, the chance of
failure was so small as to be inconse-
quential. The 50 mcg and 30 mcg
preparations had failure rates between
0.1 and 0.2 per 100 woman-years.

“The other study utilized data
recorded from women obtaining an
abortion in the Netherlands from
1982 to 1984.° In the Netherlands,
over 1 million women use OCs. From
detailed interviews, Ketting estimated
that the true OC failure rate (ie, with
correct use) was an extraordinary 0.02
pregnancies per 100 woman-years
for all types of OCs combined. The
pregnancy rates were no different for
monophasic OCs containing 50 mcg
EE compared to those with <50 mcg
EE; however, there was a small but
statistically significant higher preg-
nancy rate with triphasics that could
not be explained by gastrointestinal
disorders or drug interactions.

“Despite this finding, overall the

Figure 3
Total Number of Retail Prescriptions for Monophasic

and Multiphasic Low-Dose* Oral Contraceptives:
United States, 1991-1996

50+

40

30

20

10+

Total Number of Retail Prescriptions
(in millions)

Oct. 91 Oct. '92

*Oral contraceptives containing <50 mcg estrogen

Oct. 93

Oct. '94 Oct. 95

Oct. 96

Year

B Monophasic  [] Multiphasic

Source: IMS America, Ltd., National Prescription Audit, November 1991-1996.

efficacy data are reassuring. Of course,
as with any OC, women should be
counseled carefully to help improve
compliance and be advised to take
their pill at the same time every day
to minimize the chance of failure.”

Dr. Thorneycroft explained that
concerns about efficacy with low-dose
pills are most likely overstated. “I
think practitioners really shouldn't
worry about efficacy because the
Food and Drug Administration must
weigh the data very carefully before
approving any new contraceptive pill
— efficacy is not something that can
be sacrificed.

“The concern is reminiscent of
when we used 80 and 50 mcg pills.
When the 35 mcg pills came out,
some of us weren't really trusting of
the lower-dose pills. Now we think
of 35s as the standard and have no
concerns about using them. I think
the same will be true of the 20 mcg
pills, which are likely to be used more
and more as first-line pills as newer
agents come on the market. I have
no major concerns about efficacy
with the 20 mcg pills.”

In May 1993 a group of European
experts met to debate issues surround-
ing 20 mcg pills.’? With regard to
efficacy, the group stated, “On the
evidence available, 20 mcg formula-
tions in association with the new
gonane progestogens appear to have
the same level of effectiveness as
30 mcg formulations, providing they
are taken as prescribed.” Like Dr.
Goldzieher, the group noted that
individual variations in metabolism
may narrow the margin of error
with regard to pill omissions and
emphasized that clinicians educate
women to improve compliance with
the pill-taking regimen.

Other mechanisms of action likely
support the efficacy of 20 mcg (and
higher-dose) combination pills (see
box on next page).”!! For example,
the progestational agent makes the
cervical mucus more viscous, scanty
and cellular. These effects are thought
to impede the ascent of both sperm
and organisms into the upper repro-
ductive tract, helping to protect OC
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Mechanisms of Action of Combination

Oral Contraceptives
CONFIRMED

* Suppression of ovulation via hypothalamic and pituitary effects
— suppression of luteinizing and follicle-stimulating hormones (LH and FSH)

— absence of LH surge

— diminished frequency of gonadotropin-releasing hormone (GnRH) pulses
— decreased pituitary responsiveness to GnRH

* Progestin-mediated alterations in the consistency and properties of

cervical mucus
SUSPECTED

* Alterations in the endometrial lining

POSSIBLE

* Alterations of tubal transport mechanisms

Source: Goldzieher ], 1994 and Goodman & Gilman’s The Pharmacological Basis of
Therapeutics — 9th Edition, 1996 (see references 7 and 11).

users from pregnancy and some sex-
ually transmitted diseases. Other
suspected and possible mechanisms
of action include alterations in the
endometrium and tubal transport
processes.

In fact, most pill failures are due
to user mistakes rather than method
failure. According to Dr. Goldzieher,
“the critical factor in efficacy today is
not ‘theoretical effectiveness,” but
user compliance, and this is intimately
related to side effects and the user’s
perceptions of risks and benefits, a
factor heavily influenced by media-
generated misinformation.”

Importantly, side effects can
cause women to stop using the pill.1?
Side effects formerly thought of as
“nuisance” side effects — break-
through bleeding, nausea, breast
tenderness and weight gain — can
have a major impact on compliance.!s
Studies have shown that, among
adolescents, even the perception of
weight gain can impact compliance.!

SIDE EFFECTS

Cycle Control

Cycle control greatly affects the
pill’s acceptability to women.'> Break-
through bleeding and amenorrhea
can be confusing and frightening.

A woman may be concerned about
whether the bleeding or spotting is
her “real” period, if she should stop
taking the pills, and/or if something
is wrong with her (a fear of cancer or
sexually transmitted disease). If a
woman experiences amenorrhea, she
may fear she is pregnant. Unless
thoroughly counseled as to the nature
of breakthrough bleeding, women
may stop taking the pill on their own
— and often fail to use a substitute
contraceptive.

Breakthrough bleeding is also a
common cause for phone calls to
the clinician’s office. According to
S. Jean Emans, MD, Co-Chief of the
Division of Adolescent/Young Adult
Medicine at Children’s Hospital and
Associate Editor of The Contraception
Report, “Breakthrough bleeding causes
the most concern and phone calls to
the office. I use the current 20 mcg
pill (20 mcg EE, 1 mg norethindrone
acetate) primarily as a ‘step-down’ pill
if patients have side effects using 30
or 35 mcg pills. If the patient has had
a lot of nausea or headaches or a mild
elevation of blood pressure, stepping
down to 20 mcg formulation is well
tolerated. Additionally, the patient
has already gotten through the first
3 or 4 months of use, which is when
breakthrough bleeding is most com-
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mon. My feeling is that if a 20 mcg
pill can be developed that provides
improved cycle control this would
be beneficial. I would use such a
formulation for new starts.”

Whether some progestational
agents provide better cycle control
than others has been the subject of
debate. Paula Hillard, MD, is Associate
Professor of Obstetrics and Gynecology
and Associate Professor of Pediatrics at
the University of Cincinnati College of
Medicine and Associate Editor of The
Contraception Report. She commented,
“Thus far, some clinicians have shied
away from 20 mcg pills because of a
concern about a greater risk of break-
through bleeding; however, differences
in breakthrough bleeding among
various formulations are difficult to
measure and few head-to-head compar-
isons have been done. I don’t think
any have been done comparing 20
mcg pills to 30 or 35 mcg pills. One
of the big problems with the studies
we do have is that the definitions of
bleeding and spotting, as well as the
patient populations, vary, so it’s really
very hard to compare them.”

A 1992 review of the literature by
Rosenberg et al evaluated 25 studies
of cycle control with various OCs.®
These authors concluded that, in gen-
eral, products containing norgestrel
and levonorgestrel have a lower inci-
dence of spotting and breakthrough
bleeding compared with norethindrone
acetate and norethindrone, whether
triphasic or monophasic.7-?2 They
emphasized, however, that cycle con-
trol problems tend to disappear within
a few months of OC use, regardless of
formulation. In terms of 20 mcg pills,
data suggest desogestrel plus 20 mcg
EE has as good cycle control as
desogestrel plus 30 mcg EE.?3

Dr. Goldzieher provided some
insight as to how cycle control is
impacted by estrogen and progestin.
“When the pill was originally develop-
ed it was the estrogen component,
the mestranol, that was found to help
cycle control. But, in addition to
the cycle control mediated by the
estrogen, the progestin also provides
endometrial support.”



The half-life of different progesta-
tional agents may explain why they
provide poorer or better endometrial
support. For example, the mean elim-
ination half-life of norethindrone is
7.5 hours compared to 11.4 hours for
levonorgestrel.” “The longer the half-
life of the progestin,” Dr. Goldzieher
explained, “the better you protect the
endometrium from collapsing. The
bottom line is that you can lower
the estrogen dose quite far and keep
cycle control when the progestational
agent is providing an additive endo-
metrial support function.

“One area where lower-dose prepa-
rations are not as effective as 50 mcg
preparations is early cycle control.
The data on breakthrough bleeding
suggest that there is about 30% break-
through bleeding in the first cycle,
which drops within about 3 months.
But, with the 50 mcg pills, cycle
control was better.”

David Archer, MD, provided
another perspective on cycle control
with 20 mcg formulations. Dr. Archer
is Professor of Obstetrics and Gyne-
cology at Fastern Virginia Medical
School and Director of the Clinical
Research Unit at the Jones Institute
for Reproductive Medicine in Norfolk,
Virginia. In an interview for this
article he said, “I was involved in a
study that looked at 20 mcg EE com-
bined with 100 mcg levonorgestrel.’
What we found was that this combi-
nation provided pregnancy protection
and good cycle control with no greater
incidence of side effects such as nausea,
breast tenderness, and weight gain.

“It is hypothesized that the cycle
control provided by this combination
is related to the ratio of estrogen to
progestin. If you take a 30 mcg EE
pill with 150 mcg of a progestin that’s
a 1:5 ratio between the two steroids.
This pill — 20 mcg EE and 100 mcg

A 1992 review of the literature... concluded that, in general,
products containing norgestrel and levonorgestrel have a
lower incidence of spotting and breakthrough bleeding
compared with norethindrone acetate and norethindrone,
whether triphasic or monophasic. The authors emphasized,
however, that cycle control problems tend to disappear within
a few months of OC use, regardless of formulation.

One trial that investigated bio-
availability of steroids and bleeding
patterns found decreasing cycle con-
trol with decreasing doses of both
estrogen and progestin.2* This study
looked at three different preparations
all containing EE plus norethindrone,
but in different dosages. The pills
contained either 50 mcg EE plus 1 mg
norethindrone, 35 mcg EE plus 1 mg
norethindrone, or 35 mcg EE and 0.5
mg norethindrone. The number of
intermenstrual bleeding days was sig-
nificantly higher (p=0.01) among
women taking the lowest-dose pill
compared to the highest.

levonorgestrel — keeps the same ratio.
Of course, whether this balance of
the steroids is the reason this formula-
tion provided effective cycle control
remains unproven, but that is the
hypothesis.”

Nausea, Breast Tenderness, and
Weight Gain

The incidence of other side effects
has also diminished with lower-dose
preparations. Dr. Goldzieher stated,
“Side effects related to estrogen, such
as nausea, headaches, bloating, and
sodium retention have definitely
diminished. Some women get proges-
tational side effects and these have

diminished as well. It’s possible
that since estrogen side effects are
dose-related, we might see a further
decrease with 20 mcg pills, but that
remains to be seen.”

Increased Blood Pressure

Elevated blood pressure with OC
use is uncommon, but does occur in
a small minority of women. A recent
analysis from the Nurses’ Health
Study II suggested that only about
42 cases of elevated blood pressure
occurred per 10,000 person-years in
women using current low-dose pill
formulations.?s Whether reducing
the estrogen dosage even further may
help to decrease the incidence of
elevated blood pressure is unknown.
Lipids

Should clinicians worry about
alterations in the lipid profile when
choosing an OC? Do some formula-
tions have advantages over others
because they have a more “favorable”
impact on lipids? The scientific evi-
dence suggests the answer is no. Lipid
profiles, including the measurement
of high-density lipoproteins (HDL),
low-density lipoproteins (LDL), tri-
glycerides and other lipid subfractions
are risk markers of cardiovascular dis-
ease in men and in postmenopausal
women not taking estrogen. What
many clinicians may not realize,
however, is that this relationship
does not appear to hold true in
women with adequate levels of
estrogen. Experts hypothesize that
estrogen exerts a cardioprotective
effect in several ways other than by
its favorable impact on lipids. For
example, estrogen appears to inhibit
the deposition of LDL cholesterol in
the wall of the artery and improves
vasomotor tone and blood flow.2

Premenopausal women may exper-
ience OC-induced alterations in lipid
profiles, but the clinical relevance of
these alterations is unsubstantiated.
In fact, data from cynomolgus mon-
keys, an accepted animal model for
studying atherosclerosis in the human,
dispute the idea that OC-induced lipid
changes accelerate the development of
atherosclerotic cardiovascular disease.



To the contrary, the animal experi-
ments showed that OCs offered
protection against development of
atherosclerotic plaque development,
even in the presence of highly
“adverse” HDL/LDL ratios.?”?

“l would ignore lipid data when
prescribing OCs,” advised Dr. Thorn-
eycroft. “I don’t believe they have
any relevance for the usage of birth
control pills because the primate
studies clearly show that atherosclero-
sis was decreased, not increased, while
using the pill. Of course, if a woman
comes in and she already has a hyper-
lipidemia then it’s important to treat
that disorder. But, in choosing a birth
control pill, the lipid data have no
relevance as to which pill to use.”

Androgenicity and Acne

Should worries about the “androgen-
icity” of the progestin and subsequent
acne influence the choice of pill?
Again, the weight of the scientific evi-
dence suggests no. Although it is true
that some progestational agents are
more “androgenic” when measured
alone at high doses by specific assays
in animals, these measurements are
not necessarily clinically relevant.3°

In fact, OCs exert a profound effect
on androgen secretion via suppressing
ovarian steroidogenesis. Suppressing
ovarian and some adrenal androgen
production has a far more substantial
effect on acne than the potential an-
drogenicity of the progestin contained
in modern low-dose OC formulations.
All OCs are generally beneficial for
acne due to this suppression.

Debate has centered around
whether OCs containing “androgenic”
progestins worsen or cause acne. The
data are scant with regard to direct
comparisons of various preparations,
but at least some evidence exists which
contradicts this suggestion.

For example, levonorgestrel is
generally considered an androgenic
progestin (as measured at high doses
by rat ventral prostate assays). Several
studies, however, confirm that both
monophasic and triphasic low-dose
formulations containing this progestin
improve acne.?'-33 Palatsi et al investi-
gated two monophasic OC preparations

containing either 30 mcg EE plus

150 mcg desogestrel or 150 mcg
levonorgestrel.3? The researchers
evaluated the effects on sex hormone-
binding globulin (SHBG), total and
free testosterone in 54 women with
preexisting acne. SHBG levels in-
creased to a greater degree in the
desogestrel-treated group compared
to the levonorgestrel-treated group.
Despite the disparity in SHBG levels,
serum free testosterone levels dropped

parable degree for all preparations.
We conclude that these preparations
may be equally beneficial in women
with androgenic phenomena like
acne vulgaris.”

One OC has now been approved
for treatment of acne. In December
1996, the FDA approved a triphasic
OC containing 35 mcg EE and
norgestimate for this indication.

Furthermore, acne is an infrequent
side effect of OC use. Side effects

“There are too few data to say that one
pill has an advantage over another with
regard to androgenicity and acne. In
fact, some data suggest that pills with
progestins considered androgenic help
improve acne.”

— Ian Thorneycroft, MD, PhD

60% in both groups, resulting in a sig-
nificant improvement in acne among
women in both treatment groups.
The authors suggest that “SHBG
cannot be the only regulator of serum
free testosterone.”

Van der Vange et al compared
seven low-dose combined OCs and
their effects on SHBG, corticosteroid
binding globulin, and total and free
testosterone.’* The preparations
studied consisted of 30 to 35 mcg EE
in the following combinations:
monophasic levonorgestrel, mono-
phasic norethindrone, triphasic
levonorgestrel, triphasic gestodene,
biphasic desogestrel, monophasic
desogestrel and monophasic cypro-
terone acetate.

The OCs raised SHBG levels to vary-
ing degrees; however, they reduced
absolute free testosterone (and hence
the propensity to acne) by about the
same amount. The authors conclud-
ed, “Irrespective of the effect on total
testosterone, which varies among
the preparations, the absolute free
testosterone level decreased to a com-
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such as nausea and breakthrough
bleeding or weight gain are far more
likely to prompt phone calls and
complaints to the clinician.

Dr. Thorneycroft commented on
where the idea that the androgenicity
of the progestin mattered originated.
He said, “As far as I'm concerned,
no birth control pill is androgenic.
Androgenicity dates back to the lipid
issue. When lipids were becoming
the focus of attention, the progestin’s
effect on lipids became a point of
concern. Androgenic pills were said
to have the worst lipid profile. Since
lipids are irrelevant, androgenicity
is irrelevant.

“There are too few data to say
that one pill has an advantage over
another with regard to androgenicity
and acne. In fact, some data suggest
that pills with progestins considered
androgenic help improve acne. In
my opinion, what data do exist
suggest all low-dose birth control
pills reduce acne and hirsutism and
do so to a comparable degree. My
advice to clinicians is to choose the



pill they feel most comfortable pre-
scribing without worrying about
androgenicity or lipids.”

HEALTH BENEFITS

Will the health benefits of the pill
be lost with 20 mcg preparations? This
concern has been raised by some
clinicians. Health benefits of the pill
include protection from ovarian and
endometrial (and possibly colon)
cancers, suppression of ovarian cyst
development (with high-dose pills),
relief of dysmenorrhea and irregular
menstrual cycles, and prevention of
benign breast disease, iron deficiency
anemia, and premenopausal loss of
bone mineral density.

Little evidence exists regarding
the effect of low-dose pills (35 mcg or
less) on the maintenance of health
benefits. This is because data on
health benefits were derived from
older studies conducted in the 1970s
when higher-dose formulations were
used. What data do exist suggest that
the only health benefit that may be
appreciably attenuated is the effect of
OCs on ovarian cyst development.

Ovarian Function

What is the effect of lowering the
dose of EE to 20 mcg on ovarian
function? Is escape ovulation more
likely to occur? Will women using
20 mcg pills be more likely to develop
ovarian cysts? The weight of the
evidence suggests that ovulation is
effectively inhibited with 20 mcg
pills. It also suggests that, although
follicular development occurs more
frequently with 20 than with 30 and
35 mcg pills, this follicular activity is
not necessarily indicative of more
ovarian cysts.

For example, three studies of 20 mcg
EE in combination with desogestrel,
gestodene, or levonorgestrel found
some follicular development, but no
ovulation, among women taking
these preparations.’37 The first study
compared two 20 mcg pills containing
either desogestrel or gestodene to a
new triphasic OC.35 Among 51 women
having 86 cycles monitored by ultra-
sonography, follicular-like structures

were observed in nine women. The
frequency of follicular growth was
similar with all three OC preparations.
No follicle progressed to more than

19 mm in diameter. The authors
concluded, “the results of this study
suggest that during OC use (even

with a low dose of ethinyl estradiol),

a little ovarian activity may be present
without ovulation.”

The second investigation looked at
ovarian activity during use of 20 mcg
EE in combination with 100 mcg lev-
onorgestrel.’¢ Again, although some
follicular activity was present, no
escape ovulation occurred. The third
study comparing 20 mcg EE prepara-
tions containing either desogestrel or
gestodene found similar results.3”

Dr. Archer believes that even if folli-
cular development is not completely
suppressed, the residual ovarian acti-
vity is not clinically important. He
said, “There may well be more follicular
development with newer 20 mcg pills
coming to the market, but that remains
to be seen. It has been shown that
there is always a small percentage of
women who, upon ultrasound exam-
ination, appear to be ovulatory when
using OCs. However, whether or not
they will become pregnant is question-
able. They probably will not become
pregnant because of other OC mecha-
nisms of action, such as changes in
the cervical mucus and endometrial
lining.”

Ovarian Cyst Development

Early data indicated that OCs
protected against the development of
ovarian cysts.?® Newer data suggest
that the strength of the inhibition of
ovarian cysts is attenuated with lower-
dose pills.* Importantly, ovarian
follicles must not be confused with
cysts. According to experts in the
field, follicles that develop during
OC use “generally disappear spontan-
eously with continued use of the OC
and very rarely give [rise] to symptoms,
nor do they need treatment. ...follicles
with a homogenous appearance on
ultrasound and a diameter less than
35 mm should not be called ovarian
cysts ... [In addition] medical interfer-
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ence or the discontinuation of OC
use in women with ... follicle activity
without symptoms is unwanted.”4

A study by Egarter et al found that
a 20 mcg preparation did not lead to
more ovarian follicles or cysts com-
pared with a 35 mcg preparation.*!
Using vaginal ultrasonography, the
researchers measured the size of
ovarian follicles at baseline and during
two treatment cycles in 63 women.
The investigators found that only one
woman had a follicle progress to an
ovarian cyst of 35 mm in diameter.
This woman took the higher-dose OC.
No significant difference occurred in
the number of women with follicles
10 mm in diameter between those
taking 20 mcg EE plus 150 mcg
desogestrel compared to those taking
35 mcg EE plus 250 mcg norgestimate.
After two months of treatment there
were significantly fewer follicles after
two cycles compared to baseline
(p<0.095).

According to Dr. Thorneycroft,
“We are not sure what the effect of
reducing the dose of EE to 20 mcg will
be on functional ovarian cysts. With
the 35 mcg pills women certainly have
more cysts than in the past when we
used 50 mcg pills, but it is still less
than if women are not on the pill.
There’s a 90% reduction of corpus
luteum cysts and a 50% reduction in
cysts with 35 mcg pills, whereas there
is almost complete suppression with
high-dose pills.”

Other clinicians agree that the sup-
pression of follicular development
with 20 mcg pills may not be as com-
plete as with higher doses. Dr. Hillard
commented, “It does look like there’s
a stepwise ability to suppress cysts
with higher doses being more effective.
If ovarian cyst suppression were my
primary indication for a patient then I
probably wouldn’t prescribe a 20 mcg
pill, I'd use a higher-dose pill.”

Ovarian and Endometrial Cancers

Will the reduction in estrogen dose
to 20 mcg affect the protection seen
against ovarian and endometrial
cancers? Few data are available on new
lower-dose preparations (<35 mcg EE)



and risk of ovarian cancer; however, if
prevention of “incessant” ovulation is
the cause, then lower-dose pills likely
result in similar protection.!¢

Data from the World Health Organ-
ization’s Collaborative Study of
Neoplasia and Steroid Contraceptives
suggest that low-dose preparations do
protect against ovarian cancer, but
perhaps to a slightly smaller degree.*?
The international case-control study
found an odds ratio slightly lower
for women who used higher-dose
(OR=0.7; 95% (I, 0.4-1.1) as compared

that increases with longer duration

of use. Some data on the protection
with various formulations are available
from the Cancer and Steroid Hormone
Study, conducted at eight U.S. centers.*
This investigation found no significant
difference between users of low- and
high-dose OCs with regard to protec-
tion against this cancer.

In fact, because unopposed
estrogen causes endometrial cancer,
using lower doses might actually help
improve the protection. According
to Dr. Thorneycroft, “With regard to

“Some evidence in the literature is suggestive
of a reduction in cardiovascular risk with
lower doses of estrogen. While it’s not certain
that this is the case, without a clear cut
epidemiologic answer, I maintain that, based
on what we know, utilizing a lower-dose OC
is beneficial for the patient.”

— David Archer, MD

to lower-dose preparations (OR=0.8;
95% CI, 0.5-1.3). The authors con-
clude, “both high-dose and low-dose
oral contraceptives protect against
ovarian cancer, but the degree of
protection may be slightly weaker
for the newer, low-dose products.”
Similar results were found by the
Case-Control Surveillance Study.*
Researchers performed a case-control
study of patients with ovarian cancer
between 1977 and 1991 in Boston,
New York, Philadelphia, and Baltimore.
As in previous studies, these researchers
found about a 40% reduction in risk
with 3 years of OC use. Available data,
though scant, suggested that 3 years of
use conferred similar protection for
users of pills with <50 mcg EE (RR=0.6;
95% (I, 0.2-2.2) compared to those
using 50 mcg EE (RR=0.4; 95% CI,
0.1-1.0). The relative risk was similar
for products containing 50 mcg
mestranol (RR=0.7; 95% CI, 0.2-2.0)
Use of OCs reduces the occurrence
of endometrial cancer, a protection

protection against endometrial cancer,
[ think this health benefit will certainly
hold up. The progestin acts to create
an atrophic endometrium, decreasing
mitosis. Decreasing the estrogen
might actually increase the efficacy

in that area.”

Dysmenorrhea, Menorrhagia, Iron
Deficiency Anemia

Quality-of-life health benefits
such as alleviation of dysmenorrhea,
menorrhagia and iron deficiency
anemia will likely remain, as well.
“Protection against dysmenorrhea
and menorrhagia probably should be
maintained,” said Dr. Hillard. “I've
never seen any data to indicate that
the 20 mcg pill now on the market
isn’t as good as other pills at providing
relief of dysmenorrhea. One study
comparing two 20 mcg pills containing
either gestodene or desogestrel found
that gestodene had a more favorable
effect on dysmenorrhea.* But, we're
going to have to see data for individual
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formulations as they come to the U.S.
market. Of course, if the pills relieve
menorrhagia they should help prevent
iron deficiency anemia. In any case,

[ wouldn'’t let a concern about a pos-
sible lessening of this benefit deter me
from using 20 mcg pills.”

Benign Breast Disease

The decrease in benign breast
disease with OCs is mediated by pro-
gestin. The Royal College of General
Practitioners’ Oral Contraception
study found more protection with
higher doses of progestin.* The
Oxford Family Planning Association
study also found decreasing risk of
benign breast disease with increasing
years of OC use.#” How lowering the
dose of both estrogen and progestin
in OCs will affect this outcome is
unknown.

Bone Mineral Density

A growing body of evidence sug-
gests that premenopausal use of
OCs preserves bone mineral density.
A 1996 review of the literature con-
cluded that preparations containing
20 mcg of estrogen should be satis-
factory.#® At least one investigation
found that use of a 20 mcg EE pill with
desogestrel significantly increased
vertebral bone density (p<0.001) in
oligomenorrheic perimenopausal
women.*

In fact, 20 mcg of EE should be
more than enough, as postmenopausal
doses of estrogen used to prevent
osteoporosis are well below that
dose.’® “Many researchers estimate
that 0.625 mg of conjugated equine
estrogen is equivalent to about 5 or 6
mcg of EE,” Dr. Thorneycroft explain-
ed. “We know that dose in most
postmenopausal women is sufficient
to prevent osteoporosis, so there’s
no reason why we should lose that
protection with 20 mcg pills.”

PATIENT POPULATIONS

Several patient populations may
particularly benefit from using 20
mcg pill preparations. For example,
Dr. Goldzieher believes it’s quite
advantageous to use 20 mcg pills for
“adolescents who are very sensitive to



estrogen and may have more nausea;
for the underweight; and for perimen-
opausal women. Perimenopausal
women who are not infertile still need
effective contraception, but do not
need the higher doses. Yet, they

still receive the advantages of cycle
regularity and reduction of hormonal
instability.”

Dr. Hillard agrees that 20 mcg
preparations are quite beneficial for
perimenopausal women and adoles-
cents, but thinks they will be good for
all women. “As more 20 mcg products
become available, especially ones that
provide acceptable cycle control, 1
don'’t see why these products should
be used in ‘special’ patient populations.
[ believe that using the lowest effective
dose of estrogen is wise. My feeling is
that lower estrogen dose pills repre-
sent an advance in contraception.
Thus, I see newer 20 mcg pills as first-
line choices for most women. The
only exception I can think of is the
situation in which I was aiming for
more complete ovarian shutdown.
Then I would likely go with a higher-
dose pill.”

Are smokers good candidates for
20 mcg pills? Perhaps. Women under
age 35 years who smoke are at no
increased risk of cardiovascular compli-
cations when using OCs. Dr. Hillard
comments, “In women under age 35,
[ see no reason not to use a low-dose
pill. Among adolescents I am con-
cerned about their smoking, not
because they're using OCs, but
because of the substantial health
dangers of smoking alone.”

Should women over age 35 years
who smoke but want to use OCs be
put on a lower-dose pill? Dr. Archer
commented, “Although it makes
intuitive sense that less estrogen
might be better in smokers, there are
no data that actually show that use
of a 20 mcg EE pill is safer than a
30 or 35 mcg pill in smokers. I'd
recommend they quit smoking.”

FUTURE DIRECTIONS

Are 20 mcg pills the wave of the
future? Actually, the idea of a 20 mcg
pill is not new. The 20 mcg formula-

tion containing 1 mg norethindrone
acetate was introduced to the U.S.
market in 1973.

Dr. Archer shared his perspective
on the future of oral contraception.
“I think the FDA mandates that we
continue to look at the safety and
efficacy of lower-dose pills. Some
evidence in the literature is suggestive
of a reduction in cardiovascular risk
with lower doses of estrogen. While
it’s not certain that this is the case,
without a clear cut epidemiologic
answer, I maintain that, based on
what we know, utilizing a lower-dose
OC is beneficial for the patient.

“I believe 20 mcg pills are not only
here to stay, but they will be picked
up and utilized to a greater degree in
the future as we get more of them on
the market. To my knowledge, in the
next 12 months we’ll see at least one,
and maybe more than one, 20 mcg
pill come on the U.S. market.

“I think 20 mcg pills can represent
an improved product. Not improved
necessarily in terms of side effects, al-
though it’s possible we could see even
turther reduction of estrogen-related
side effects, but in terms of a total
reduction in estrogen dose. Still, the
ideal pill will need to provide com-
parable efficacy and acceptable cycle
control to what we have now. These
attributes cannot be sacrificed, other-
wise there’s no sense in continuing to
drop the estrogen dose.”

Pills with Less Than 20 mcg Estrogen?

[s it possible we will see pills with
even less than 20 mcg estrogen? It's
possible, although at some point, the
lowest dose of estrogen must be
reached. Dr. Thorneycroft said, “I
think we could see even lower-dose
pills than 20 mcg EE. Of course, at
some point it will be too low; there’s
got to be a stopping point for the
combination birth control pill,
otherwise it will be a progestin-only
pill. Ithink that starting patients on
20 mcg pills and seeing how they do
is a reasonable option and I think as
we get more of these pills on the
market over the next several years,
clinicians will be doing more of that.”
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NEWS

IN CONTRACEPTION

Worldwide Data Reassuring Regarding OCs and Breast Cancer

The largest-ever epidemiologic
analysis provides strong evidence that
OCs do not cause breast cancer. The
Collaborative Group on Hormonal
Factors in Breast Cancer gathered data
on over 53,000 women with breast
cancer and over 100,000 controls
from 54 studies conducted in 26
countries. The researchers compiled
their information from 90% of the
known studies regarding the relation-

history, family history of breast
cancer, ethnic origin, height, weight,
menopausal status, or alcohol use.

The lack of an association between
duration of use, dose and breast cancer
risk supports the hypothesis that OCs
do not cause the disease. According
to the authors, “The risk increases
soon after first exposure, does not
increase with duration of exposure
[or higher dosage], and returns to

“This analysis, using 99% confidence intervals, is now the
gold standard. The fact that the risk of cancer was unrelated
to duration of use, unrelated to dose and then disappears is
not what you would expect from a carcinogenic effect.
Everything points to the fact that any small increased risk

of breast cancer in women taking OCs is due to diagnostic

bias or random chance.”

— Joseph Goldzieher, MD

ship between OCs and breast cancer.
The findings were first published

in Lancet.! Detailed analyses then
appeared in a supplement to the
journal Contraception.?

Two main findings emerged. One,
current users and those who have
taken OCs within the past 10 years
have a small increased risk of having
breast cancer diagnosed (RR for
current use =1.24; 99% confidence
interval [CI], 1.20-1.28).2 Two, women
have no significant excess risk of
having breast cancer diagnosed 10 or
more years after stopping use (RR at
10 years=1.0; 99% CI, 0.97-1.07).

The risk was essentially unchanged
despite numerous analyses for factors
hypothesized to impact breast cancer
risk with OC use. These factors in-
cluded: duration of use, age at first
use, type of formulation, high-dose
versus low-dose preparations, parity,
age, age at menarche, reproductive

normal 10 years after cessation of
exposure. Such a pattern seems
incompatible with a genotoxic
effect.”! Instead, the likelihood of
diagnosis may be enhanced by closer
surveillance of women who take OCs.
Or, it may be that women taking

OC:s access health care services more
frequently.

Importantly, breast tumors diag-
nosed in OC users were more likely
to be localized to the breast (RR=1.24;
99% (I, 1.18-1.30).2 Two explanations
are possible. First, users of OCs may
have their cancers diagnosed earlier
than never users. Second, OCs might
affect the rate of growth of tumors
and their tendency to metastasize.
The authors acknowledge that their
analysis was unable to “infer from
these data whether the patterns of risk
observed are due to an earlier diag-
nosis of breast cancer in ever-users,
the biological effect of hormonal
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contraceptives, or a combination of
both factors.”

Young users are not at greater risk
than women who begin using OCs at
a later age. According to the authors,
“Women who began use before age
20 had higher relative risks of having
breast cancer diagnosed while they
were using combined oral contracep-
tives and in the 5 years after stopping
than women who began use at older
ages, but the higher relative risks
apply at ages when breast cancer is
rare and, for a given duration of use,
earlier use does not result in more
cancers being diagnosed than use
beginning at older ages.”

Dr. Goldzieher commented, “This
analysis, using 99% confidence inter-
vals, is now the gold standard. The
fact that the risk of cancer was un-
related to duration of use, unrelated
to dose and then disappears is not
what you would expect from a car-
cinogenic effect. Everything points
to the fact that any small increased
risk of breast cancer in women taking
OCs is due to diagnostic bias or ran-
dom chance. These findings are very
reassuring.” In fact, the study group
emphasized, “The conclusion from
these calculations can be only that up
to 20 years after cessation of use there
is little difference in the cumulative
incidence of breast cancer between
women who have used and have not
used oral contraceptives.”
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Please mark your answers on the CME Quiz Answer Form.

1.

Which of the following was a contaminant in early
birth control pill formulations that later was found
to contribute to the pill’s efficacy

a. ethinyl estradiol

b. mestranol

c¢. norethynodrel
d. norethindrone

According to data from IMS America Ltd., in 1996
approximately what percentage of retail prescriptions
were written for low-dose pills (<35 mcg ethinyl
estradiol)

a. 37%
b. 57%
c. 82%
d. 98%

According to data from IMS America Ltd., between
1991 and 1996 retail prescriptions for 20 mcg pills rose

a. threefold
b. fourfold
c. sevenfold
d. tenfold

. According to data from IMS America, Ltd., between

1991 and 1996 which of the following preparations
declined in retail prescriptions

a. 20 mcg pills
b. 30 mcg pills
¢. multiphasic pills
d. monophasic pills

All of the following contribute to the efficacy of
combination oral contraceptives containing low
doses of estrogen EXCEPT

a. synergistic pituitary inhibition by ethinyl estrogen
and progestin

b. lower doses of progestin

c. progestin’s effect on the cervical mucus

d. individual differences in steroid metabolism
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6. All of the following are reasons why oral contraceptives

10.

are generally beneficial for acne EXCEPT
a. OCs lower sex hormone-binding globulin levels
b. OCs suppress androgen production from the ovary

¢. OCs suppress androgen production from the
adrenal

d. OCs reduce free testosterone levels

One health benefit of oral contraceptives that may be
lessened or eliminated when using pills with 20 mcg
estrogen is

a. preservation of bone mineral density
b. alleviation of dysmenorrhea

c. prevention of ovarian cysts

d. reduction of iron deficiency anemia

Lowering the dose of estrogen might actually enhance
the protective effect of OCs for which of the following

a. prevention of ovarian cysts

b. preservation of bone mineral density
c. decrease in benign breast disease

d. prevention of endometrial cancer

The Collaborative Group on Hormonal Factors in
Breast Cancer found that among OC users, the slightly
elevated risk of having breast cancer diagnosed dis-
appeared how many years after stopping OC use

a. Syears

b. 10 years
c. 15 years
d. 20 years

The Collaborative Group on Hormonal Factors in
Breast Cancer found that among OC users compared
to nonusers, diagnosed breast cancers were

a. more likely to be localized to the breast
b. less likely to be localized to the breast
c. related to duration of use

d. concentrated among young women
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