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Dear Colleague:

In March 2002, the Food and Drug Administration approved a new one-size-fits-most-
women female barrier contraceptive — Lea’s Shield®.  The device is safe, and failure rates 
are reportedly similar to those of the diaphragm and cervical cap.  In addition, this edition
of The Contraception Report discusses bioequivalence between generic and brand-name 
low-dose oral contraceptives.  We also report on the evidence concerning a possible drug 
interaction between oral contraceptives and St. John’s wort. Our Patient Update provides a
guide on how to insert and remove the diaphragm.  

We hope you find this information useful in your practice. Please continue to send us your
comments and suggestions via e-mail.

Sincerely yours,

David A. Grimes, MD
Executive Editor

The
CONTRACEPTION

Report



Introduction
In March 2002, the US Food and

Drug Administration (FDA) approved
a new female barrier contraceptive,
Lea’s Shield®.1 Lea’s Shield (YAMA,
Inc.; Millburn, NJ) is a reusable, 
vaginal contraceptive made of med-
ical-grade silicone rubber. The device
is shaped like an elliptical bowl with
an anterior loop that assists in re-
moval (see photo).2 It is thicker at the
posterior end, which fits into the pos-
terior fornix of the vagina, helping to
hold it in place and decrease rotation. 

Similar to the Prentif® cervical cap
(Cervical Cap Ltd.; Los Gatos, CA),
Lea’s Shield blocks the cervix. Unlike
the cervical cap, however, Lea’s Shield
contains a centrally-located valve,
which allows the passage of cervical
secretions and air. The shape and size
of the device help to create a snug fit
over the cervix. 

In the United States, the device will
be available by prescription only. The
shield has been available over-the-
counter since 1993 in Germany, Aus-
tria, Switzerland, and Canada. Lea’s
Shield comes in one size designed to
fit most women.

Safety and Efficacy
No serious adverse reactions have

been reported.3-5 A yet-to-be-pub-
lished study, however, does address
colposcopic and microbiological
changes after 8 weeks of use.6 We will
report on these findings when they
become available.

The shield is reportedly as effective
as other female barrier contraceptives
(the cervical cap, diaphragm, and
sponge), although data are limited.
Phase II clinical trial data of Lea’s
Shield found an adjusted 6-month
life-table pregnancy rate of 6 per 100
women who used Lea’s Shield with
spermicide and 9 per 100 women who
used the device without spermicide
(1-year failure rates of 9% and 14%,
respectively).3 This finding, however,

was based on evaluable data from
only 52 women (the reason the FDA
did not initially approve the device
in 1996).7 Another limitation of the
trial was that it did not directly com-
pare Lea’s Shield to any other barrier
method.

The composition of the study pop-
ulation may have resulted in skewed
failure rates. The study population in-
cluded a disproportionate number of
parous women.7 Because pregnancy
rates are higher among parous women
using the cervical cap or sponge (both
also one-size-fits-most women), hav-
ing a large proportion of parous
women in the study may have result-
ed in a higher failure rate. In fact,
when the researchers standardized the
population in terms of parity, preg-
nancy rates dropped. The unadjusted
6-month pregnancy rate dropped to 
2 and 3 per 100 women among sper-
micide and nonspermicide users,
respectively. No pregnancies occurred
among nulliparous users. No data 
are available to indicate whether an
abnormal uterine position will reduce 
efficacy.

Aspects of Use
Fitting of the device is simple. The

woman inserts Lea’s Shield after clini-
cian instruction. The clinician then
checks to see if the cervix is covered,
the strap fits behind the symphysis,
and the woman is comfortable. If
these three criteria are met, then the
device is considered properly fitted.
Creating a vacuum over the cervix is
not necessary. 

Three other aspects of use include
how long the device can be worn, the
amount of spermicide to apply, and
how to store the shield. Lea’s Shield
can be worn for up to 48 hours and
should be used with spermicidal gel.
The amount of spermicide used
should be enough to fill the bowl of
the device. The device may be insert-
ed at any time prior to intercourse,
but should be left in place for 8 hours
after last intercourse. Women in 
clinical trials were advised not to use
the shield during menses because 
of the theoretical risk of toxic shock
syndrome. 

The shield should be cleaned with
mild soap and water and air dried,
then stored at room temperature in its
case. The patient also may soak the
shield in a vinegar and water solution
for 1 hour if additional cleaning is 
desired. Lea’s Shield is reusable; how-
ever, due to discoloration, the manu-
facturer suggests the contraceptive be
replaced annually. 

Advantages
Lea’s Shield may offer several ad-

vantages over existing female barrier
methods. One, because the device is
made of medical-grade silicone, latex
allergy is not a concern. The silicone
material also resists odor. Two, the 
device comes in one size only, sim-
plifying the fitting process. Three, 
unlike the diaphragm, the manufac-
turer reports additional spermicidal
jelly is not required for each repeated
act of intercourse.2

FDA Approves Lea’s Shield®
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Source: YAMA, Inc.

Lea’s Shield



Acceptability
Acceptability ratings have varied.

Mauck et al reported that 87% of
women responding to an end-of-
study questionnaire said that they
would recommend Lea’s Shield to a
friend.3 Fewer male partners, 55%,
said they liked the device. Of women
who express an opinion regarding
the diaphragm, 84% reported they
preferred Lea’s Shield.

Results were not as favorable in a
pilot study in the United Kingdom.
The pilot study evaluated the shield’s
short-term patient acceptability and
aspects of use.5 Clinicians invited 10
women to use the device on 10 occa-
sions each. Afterward, the women
and their partners were asked to 
report their observations and experi-
ences. Women aged 18 to 40 years
who were willing to continue their
use of oral contraceptives, the in-
trauterine device, or an injectable,
were eligible. 

Acceptability issues included dis-
comfort for either partner, and male
partners feeling the device. Of the 46
reported uses during sexual inter-
course, the male partners reported
feeling the device in 57% of coital
acts. In 26% of coital acts, involving
seven different men, the partners re-
ported that they “minded” feeling
the device. In some cases, the men
refused further acts of intercourse
with the shield in place. 

Half of the 10 women withdrew
early from the study. Four cited dis-
comfort for either themselves or 
their male partner, or both, as the
reason. A fifth woman withdrew for
discomfort related to cystitis.5 These
findings prompted the investigators
to recommend that women try the
product first without abandoning
their current medical method of con-
traception to ensure that they find
the device acceptable.

Insertion/Removal
During the pilot study, women 

received no clinician instruction on
how to insert and remove the device.
Clinicians provided patients with the

Instructions for Use leaflet only be-
cause the device was initially meant
to be available without a prescrip-
tion. Researchers wanted to evaluate
how easily and correctly women
could insert and remove the device

with only printed instructions. A
woman was judged to have “easily” 
or “fairly easily” inserted or removed
the device if she was able to perform
the procedure within approximately 
2 to 5 minutes with the aid of the
written material only.

Investigator evaluations and 
patient perceptions differed substan-
tially. For example, according to the
investigators, 70% of women inserted
the device “easily” or “fairly easily”,
while 90% removed the device with
ease (Figure 1). On the other hand,
women reported ease of insertion dur-
ing 50% of uses and ease of removal
during 30%.

The FDA believes that making the
device available only by prescription
may help improve acceptability and
effective use. Several UK women did
indicate a desire for formal teaching
about insertion/removal.5 Additional
counseling concerning the potential
for feeling the device may also help
women discuss this aspect of use with
their partners.

Availability
The manufacturer hopes to get the

product on the US market by the end
of 2002. The price has yet to be deter-
mined. Details concerning product
availability and clinician training
have not been released. In the mean-
while, clinicians should be aware that
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Figure 1

Ease* of Insertion/Removal 
of Lea’s Shield, as Reported 

by Investigator vs Study 
Participants
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*Defined as being able to insert/remove the device within approxi-
mately 2 to 5 minutes with the aid of the manufacturer’s
Instructions for Use leaflet only.

Source: Bounds W, et al, 1999 (see reference 5).

Take Home Messages
• Lea’s Shield is now approved by the US Food and Drug Administration

• The female barrier contraceptive is a reusable, vaginal contraceptive made
of medical-grade silicone rubber

• The shield is shaped like an elliptical bowl, contains a valve in the center,
and has a loop at the anterior end to assist in removal

• Failure rates are reportedly similar to other female barrier methods—9%
to 14% annually—and vary by parity

• Patient acceptability has varied, and discomfort for either partner can
occur

• In the United States, the device will be available by prescription only

Continued on page 11



Introduction
Since their introduction in the

early 1960s, oral contraceptive formu-
lations have changed considerably.
Today’s low-dose pills contain sub-
stantially less estrogen and progestin
than their early predecessors. While
OCs containing 100 µg ethinyl estra-
diol (EE) or more were commonly
prescribed in the 1960s, nearly all
(99%) birth control pills dispensed
today contain 35 µg EE or less.1 More-
over, the proportion of women using
20 µg EE pills — the lowest dose avail-
able in the US — is rising steadily.

Large intra- and interindividual
variability causes plasma EE levels 
to differ substantially from woman 
to woman following OC ingestion.2
Moreover, the same woman may me-
tabolize EE and progestin differently
from day to day. These variations
make predicting how a given woman
will respond to any particular OC
nearly impossible.

“With oral contraceptives, every
woman makes her own individual
cocktail on a day-by-day basis,” says
Joseph Goldzieher, MD, Distin-
guished Professor in the Department
of Obstetrics and Gynecology at Texas
Tech University and former Associate
Editor of The Contraception Report.
“Studies have shown that on two suc-
cessive Mondays or two successive
Tuesdays, you cannot predict the sec-
ond pattern from the first pattern.
The body does different things on dif-
ferent days. A woman on OCs creates
her own mixture of estrogen and
progestin on a daily basis. Despite
this, we still see contraceptive effica-
cy, which has never failed to amaze
me.” For this reason, large studies
with many women are typically per-
formed to demonstrate efficacy in a
wide range of users.

FDA Requirements for Generics
Following the patent expiration of

a branded product, generic manufac-
turers may submit an abbreviated new
drug application (ANDA) to the US
Food and Drug Administration (FDA).
The requirements for approval of an
ANDA are less stringent than those
mandated for an innovator drug. 
The generic manufacturer need only
demonstrate that the product is 
therapeutically equivalent to the
brand-name drug, which requires 
evidence that the two drugs are 
pharmaceutically equivalent and
bioequivalent. Two products are con-
sidered pharmaceutically equivalent if
they contain the same active ingredi-
ent(s) and are identical in strength,
dosage form, and route of administra-

tion. Bioequivalence is achieved if the
generic product demonstrates no sub-
stantial difference in rate or extent of
absorption when compared to the ref-
erence drug.3

The FDA does not specify a mini-
mum number of participants for
studies demonstrating bioequiva-
lence. According to the agency, “The
total number of subjects in the study
should provide adequate power for BE
[bioequivalence] demonstration, but
it is not expected that there will be
sufficient power to draw conclusions
for each subgroup.”4 Consequently,
bioequivalence testing for generic
drugs typically involves a small cross-
over study of 20 to 30 individuals.3

Bioequivalence studies compare
the rate and extent of absorption of

Bioequivalence Between Brand-Name and Generic OCs
Editor’s note: Readers of The Contraception Report frequently ask whether generic oral contraceptives (OCs) are as effective as
brand-name pills. No data are available to determine whether the occurrence of side effects, breakthrough bleeding, or unintended
pregnancy differs between the two. The following article reviews bioequivalence issues as they relate to generic and branded OCs. 
Associate Editor Mitchell Creinin, MD, then comments.
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Figure 1

Bioavailability Variances Permitted by FDA for Approval 
of Generic Drugs
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Sources: Food and Drug Administration, 2000 (see reference 4) and Colaizzi JL, et al, 1986 (see reference 6).



the active ingredient(s) following 
administration of the generic and
brand-name product in the same indi-
viduals under similar conditions.
Outcome measures evaluated include
the area under the drug concentration
time curve (AUC), which indicates 
the extent of absorption, and the
maximum concentration (Cmax) and
the time of maximum concentration
(Tmax), which indicate the absorp-
tion rate.5

The FDA definition of therapeutic
equivalence allows differences in
bioequivalence parameters between
products. The AUC values for the
generic and reference drug may differ
by as much as 20% to 25% and still
fall within the acceptable range for
bioequivalence. Typically, the FDA
considers two drugs to be bioequiva-
lent if the 90% confidence interval
limits for the mean AUC of the gener-
ic drug fall within the range of 80% to
125% of the value for the reference
product (Figure 1).4 In general, these
results must be demonstrated for at
least 75% of the individuals studied.6
A less-stringent standard is applied to
differences in Cmax and Tmax values,
which are considered less crucial for

demonstrating therapeutic equiva-
lence than AUC. The minimum
circulating levels at the end of the
dosing period are not specified. 

Specific Concerns with OCs
Some have questioned whether the

FDA standards for bioequivalence are
stringent enough for certain classes of
drugs, including oral contracep-
tives.3,6-9 If the FDA guidelines are
applied to an OC formulation con-
taining 20 µg EE, the hormone dose
in a therapeutically equivalent gener-
ic product could be as low as 16 µg EE
(80% of 20 µg) (Figure 2). According
to some analyses, the difference may

even be greater: Given the acceptable
potency variation of ±10% between
lots of a reference product, the differ-
ence in AUC between a generic and a
brand-name product could theoreti-
cally be as much as 28% (80% of

90%), potentially resulting in a dose
of 14.4 µg EE.3 Progestin doses could
be similarly affected.

“Today’s oral contraceptives have
extremely small amounts of active in-
gredients,” says Rudi Ansbacher, MD,
Professor in the Division of Reproduc-
tive Endocrinology at the University
of Michigan. “The potential problem
is that when you use these small mi-
crogram doses and you’re allowed to
have just 72% of what’s in the brand-
name pill, you actually may be giving
only about 14.4µg of ethinyl estradiol.”

Even if contraceptive efficacy is
maintained, says Dr. Ansbacher, the
increase in breakthrough bleeding

could lead to OC discontinuation —
and eventual unintended pregnancy.
“Breakthrough bleeding itself may
contribute to increased pregnancy be-
cause many women who experience
bleeding discontinue the pill without
using an effective subsequent contra-
ceptive, placing them at risk for
pregnancy,” he explains. “In the
other direction, where allowable hor-
mone levels in generic OCs are
considerably higher than in the brand
name product, you could see an in-
crease in nuisance side effects, such as
nausea and breast tenderness.”

No data are available to determine
whether the occurrence of side ef-
fects, breakthrough bleeding, or
unintended pregnancy differs be-
tween generic vs brand-name oral
contraceptives. The FDA does not re-
quire such studies for approval of
generic products.

Even if this research were required
for OCs, however, the number of par-
ticipants necessary to detect a
difference likely would be prohibitive,
according to Dr. Goldzieher. “Studies
are simply not sensitive enough to be
able to detect these small differences.
Even under the best circumstances,
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Figure 2

Potential Implications of Bioavailability Variances for 
a 20 µµg EE Generic OC
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received one product for 8 weeks,
then were switched to the other drug
for the following 8 weeks. Efficacy
measures significantly favored the
branded product and five patients 
relapsed when switched from brand-
name to generic clozapine. Other
trials have reported significant 
differences in composition and
bioavailability between generic and
brand-name versions of theophyl-
line,19 mefloquine,20 and conjugated
estrogens.21

Editorial Comment: 
I am concerned that potential 

differences between generic and
brand-name low dose OCs may in-
crease rates of breakthrough bleeding
and other side effects and may inter-
fere with contraceptive efficacy. As
described above, therapeutic equiva-
lence of a generic product requires
testing only for bioequivalence — not
efficacy or safety. For oral contracep-
tives, these studies usually involve
small numbers of women and are not
representative of the population as a
whole. Importantly, the contraceptive
efficacy and side-effect profiles of
generic OCs have not been investigat-
ed in large clinical trials. 

Two questions must be asked when
evaluating the concerns regarding
generic substitution for OCs:

1) Do generic products prevent 
pregnancy?

2) Do these products cause a different
level of side effects that could result
in contraceptive discontinuation,
thereby resulting in an increased
number of unplanned pregnancies?

the human failure component over-
whelms the pharmacology that we
would like to study.”

Narrow Therapeutic Index Drugs
In 1995, the FDA created a list of

drugs considered to have a narrow
therapeutic range, including low-
dose oral contraceptives (Table 1).10,11

The FDA does not require more strin-
gent bioequivalence standards for
generic versions of narrow therapeu-
tic index drugs, nor does it provide

guidance regarding therapeutic sub-
stitution. Rather, the agency,
“recommends that sponsors consider
additional testing and/or controls to
ensure the quality of drug products
containing narrow therapeutic range
drugs. The approach is designed to
provide increased assurance of inter-
changeability for drug products

containing specified narrow therapeu-
tic range drugs. ... [T]his guidance
recommends that the traditional BE
[bioequivalence] limit of 80% to
125% for non-narrow therapeutic
range drugs remain unchanged for
the bioavailability measures (AUC
and Cmax) of narrow therapeutic
range drugs.”4

Mixed Data
No data exist comparing the clini-

cal performance of generic versus
brand-name OCs. Clinical bioequiva-
lence between generic and branded
products has been studied in other
therapeutic areas, however. Results of
these trials are mixed.

Some randomized controlled trials
have demonstrated similar clinical ef-
fects between generic products and
their brand-name counterparts.12-16 In
a 90-day trial involving 40 patients
with epilepsy, generic carbamazepine
performed as well as the branded ver-
sion, resulting in statistically identical
blood levels and seizure frequencies.12

Similarly, an 8-week study involving
64 patients with mental retardation
and seizure disorders reported no sta-
tistical differences in seizures or blood
levels between generic and brand-
name valproic acid.13 In an 8-week
trial of generic versus brand-name in-
haled beclomethasone dipropionate,
no statistically significant differences
in clinical variables were reported
among 36 adults with asthma.14

On the other hand, some random-
ized controlled trials have found

significant clinical and pharmacoki-
netic differences between generic and
branded drugs.17-21 A 16-week trial
studied generic versus brand-name
clozapine in 45 patients with schizo-
phrenia, schizoaffective disorder,
bipolar disorder with psychosis, or
atypical psychosis with mood disor-
der.17 Two groups of patients each

Table 1

Examples of FDA-Designated
Narrow Therapeutic 

Range Drugs

Source: Food and Drug Administration, 1995 (see
reference 10).

Drug Category Examples

Antiarrhythmics disopyramide, 
procainamide

Anticoagulants warfarin

Anticonvulsants carbamazepine, 
phenytoin

Antihypertensives guanethidine, 
prazosin

Antimanics divalproex, lithium

Bronchodilators aminophylline, 
theophylline

Oral contraceptives ethinyl estradiol/
progestin

The FDA does not require more stringent bioequivalence standards
for generic versions of narrow therapeutic index drugs, nor does it
provide guidance regarding therapeutic substitution. 

Mitchell D. Creinin, MD
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Without appropriate testing, we
cannot know if the generic “equiva-
lent” is sufficient to provide adequate
contraception. The question of
whether the potential variation in
hormone levels could lead to different
rates of side effects and higher discon-
tinuation also arises. Without
comparative studies of acceptability,
side effect profile, and continuation
rates with the generic products, how-
ever, we have no way of knowing if
these are clinically bioequivalent. 

Unless the FDA changes its require-
ments for approval of generic oral
contraceptives, we at least owe our
patients the explanation that these
products have not been proven to be
effective (or ineffective) in clinical tri-
als. For some women, the reduced
cost of a generic product is needed to
allow them to afford contraception.
Others may consider the potential
consequences of using an unproven
product to be excessive. Either way,
by discussing these issues with our 
patients, we allow them to make an
informed decision.

Are generic OCs clinically equiva-
lent to brand-name OCs? The answer
is unknown and will likely remain so.

— Mitchell D. Creinin, MD
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Take Home Messages
• Intra- and interindividual bioavailability of OC hormones varies 

considerably

• FDA guidelines for approval of generic products require only one small
(20 to 30 individuals) crossover study to demonstrate bioequivalence

• The FDA considers two products bioequivalent if the extent of absorption
for the generic is 80% to 125% of that for the brand-name drug 

• Higher or lower doses of hormones may lead to unexpected side effects,
potentially causing OC discontinuation and risk of unintended pregnancy

• The FDA lists low-dose OCs as a narrow therapeutic index drug, recom-
mending additional testing and controls by manufacturers of generic
OCs, but not requiring them

• No comparative data exist regarding the clinical performance of generic
vs brand-name OCs



Q: Why does the United
States have the highest 
teen pregnancy rate in the
developed world?

Dr. Emans: 
Teenage pregnancy rates in the

United States, while declining over
the past decade, remain a chal-
lenge.1,2 According to a recent study
by Darroch and colleagues,1 US teens
became pregnant nearly twice as
often as their counterparts in Great
Britain or Canada. Compared with
Sweden and France, US teen preg-
nancy rates were three to four times
higher.1

Health care providers can promote
the positive health benefits of absti-
nence and, at the same time, provide
counseling and services to enhance
teen pregnancy and sexually trans-
mitted disease (STD) prevention
efforts among sexually active teens.
Additionally, decreasing poverty, in-
creasing life options, and promoting
positive expectations among youth
are essential.

In the Darroch study, timing and
levels of teen sexual activity were
similar across developed nations. The
authors concluded that the following
key factors contributed to higher
teen pregnancy rates in the US versus
other industrialized countries:

• Less — and possibly less-effective —
contraceptive use: Teenagers in Swe-
den, France, Canada, and Great
Britain are more apt to use birth
control than their US counter-
parts.1 In these countries, women
aged 15 to 19 years were up to
20% more likely to report contra-
ception use at last intercourse
compared with female teenagers
in the US (Figure 1). Moreover, use
of hormonal contraception — oral
contraceptives, injectables, and
implants — is substantially higher
among teens in other nations. In
France, Canada, and Great Britain,
twice as many women aged 15 to
19 years use OCs than in the Unit-
ed States.1

• Less comprehensive sexuality educa-
tion: Countries such as Sweden,
France, and Great Britain have
comprehensive approaches to sex
education.1 Sexuality education
focuses on pregnancy and disease

prevention, contraceptive access
and use, and respect and responsi-
bility within relationships.  The
curriculum is mandatory in Eng-
land and Wales, France, and
Sweden. In contrast, sexuality edu-
cation in the United States is often
lacking or limited to abstinence-
only programs. In a 1999 survey of
825 US public school districts,
only 10% reported having a com-
prehensive sex education policy
that addressed abstinence as part
of a broader program to prepare
adolescents to become sexually
healthy adults.3 Studies are needed
of new curricula to ensure that US
teenagers receive health education
that is effective in improving their
health.

• Difficult access to reproductive health
services and contraception: In many
developed nations, inexpensive or
free contraceptive and reproduc-
tive health services are integrated
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Questions and Answers 
Editor’s note: The Contraception Report receives many questions from readers. In this issue, Dr. Emans responds to one concerning
teen pregnancy in the United States. Other inquiries will be addressed in future issues.

Figure 1

Proportion of Women Aged 15 to 19 Years Who Used 
Contraception at Last Intercourse, by Country and Method
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Source: Darroch JE, et al, 2001 (see reference 1).



into general medical care.1 Teen
privacy is respected, and the health
systems in these countries support
the notion that contraceptive use is
essential for sexually active youth.
In the US, many teenagers rely on
family planning clinics instead of
their primary care providers for
contraception and reproductive
care, which can marginalize these
services as outside the mainstream
and make them unavailable for
teens in small communities. More-
over, contraception tends to be
more expensive in the US than in
other developed nations and is less
likely to be covered by insurance.1

• Unbalanced representation of sex in
the media: US adolescents are heavi-
ly influenced by media, as are their
counterparts in other nations. Un-

like the United States, however,
countries with the lowest teenage
pregnancy rates tend to use posi-
tive media messages to promote
responsible sexual behavior and
contraception and to prevent
STDs.1 In contrast, the average US
teen will view nearly 14,000 sexu-
al references in the media each
year, yet fewer than 200 mention
contraception, abstinence, or the
risk of pregnancy or STDs.4

Adolescents in many developed
nations receive more positive social,
governmental, and health system
support than in the United States. In
countries where teens are exposed to
positive messages about healthy sex-
uality and have greater access to
comprehensive sex education, con-
traception, and reproductive health

services, they tend to experience
lower rates of pregnancy, abortion,
and STDs.1
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the shield currently may be ordered
online via the Web site http://www.
birthcontrol.com/leabody.html.8 The
site provides basic information about
the device and charges $58 per shield
plus $7 shipping and handling. Thus,
clinicians may encounter some pa-
tients already using the device, even
though it has not yet reached the US
market.
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Introduction
St. John’s wort is a popular, over-

the-counter herb that has been used
for the treatment of mild-to-moder-
ately severe depression.1 Sales of St.
John’s wort in the United States have
risen substantially in the past decade.1
Preparations are most often standard-
ized to reflect hypericin content, one
of the active ingredients in the herb.

St. John’s wort exhibits several
pharmacological activities, including
antidepressant, antiviral, and antibac-
terial effects. While many of these
effects are attributable to hypericin,
recent research indicates that hyper-
forin likely plays a role in the herb’s
reported antidepressant effect. The
plant also contains other biologically
active compounds such as flavonoids,
tannins, and phenols.1

Antidepressant Effect
The plant’s active constituents 

appear to work in a similar manner 
to selective serotonin reuptake in-
hibitors.1 St. John’s wort decreases 
the reuptake of the neurotransmitters
serotonin, norepinephrine, and
dopamine. Although some early evi-
dence pointed to the inhibition of
monoamine oxidase (MAO) as a
mechanism of action, current evi-
dence demonstrates that this effect 
is insignificant in vivo.1

St. John’s wort may not be as 
effective as previously thought, 
however. More than 20 randomized
trials have found mixed results, and
efficacy has not been clearly estab-
lished.2 A Cochrane review found 
that most trials had serious method-
ological flaws.3

Two recent, well-designed trials
have found no effect of St. John’s
wort on depression.4,5 The first, a
prospective double-blind placebo-
controlled trial of 340 patients, had
three treatment arms: St. John’s wort,
the antidepressant sertraline, and
placebo. Neither St. John’s wort nor

sertraline were significantly more 
effective than placebo. 

The second, an 8-week, double-
blind controlled trial, compared St.
John’s wort to placebo.5 Researchers
found no significant difference 
between the two on any of the de-
pression outcome measures. Thus, 
the efficacy of St. John’s wort for
treating moderately severe major 
depression remains in question.

Pharmacokinetics
Pharmacokinetic data indicate 

the presumed active ingredients, 
hypericin and hyperforin, have long
half-lives. For example, plasma 
concentrations of hypericin and 
hyperforin peak at 6 and 3.5 hours 
respectively. Median elimination half-
lives are 43 and 9 hours, respectively.
These pharmacokinetic data indicate

that the medication will remain 
in the body for several days after 
ingestion.1,6

Effect on Enzyme Pathways
St. John’s wort activates two 

enzyme pathways that can interfere
with concomitant use of other med-
ications (Table 1).1,7,8 First, the herb
induces cytochrome P450 drug 
metabolizing enzymes in the liver.
The induction of these enzymes caus-
es medications processed by the same
pathway to be metabolized more
quickly — resulting in altered serum
concentrations and possibly affecting
efficacy or side effects. Second, St.
John’s wort affects P-glycoprotein (a
transport protein) in the intestines,
which results in a similar effect.7
Some foods, beverages, and other sub-
stances also induce the cytochrome
P450 enzyme pathway. For example,
broccoli, cabbage, red wine, and ciga-
rette smoke also can act as enzyme
inducers (Table 2).9 Each substance 
affects the enzyme pathway to a dif-
ferent degree.

The drug regulatory agencies of
several countries have alerted clini-
cians about drug interactions with St.
John’s wort.1,10,11 Both the Swedish
Medical Products Agency and the UK
Committee on the Safety of Medi-
cines recommend that St. John’s wort
should not be used concomitantly

St. John’s Wort and Oral Contraceptives

Source: Vistisen K, et al, 1991 (see reference 9).

Table 1

Mechanisms by Which 
St. John’s Wort May Interfere

with Drug Efficacy

• Induction of cytochrome P450 enzyme
pathway in the liver

• Induction of P-glycoprotein transporter
in the intestines

Table 2

Foods, Beverages, and Other Substances that Induce the 
Cytochrome P450 Enzyme Pathway

Foods

• Broccoli

• Cabbage

• Brussel sprouts

• Charcoal-grilled beef

Beverages

• Red wine

• Alcohol

Substance

• Cigarette smoke
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with any medicinal products. Both
governments recommend stopping St.
John’s wort if the patient needs to
take other medications, particularly
on a long-term basis. The US FDA
warned about potentially significant
drug interactions with St. John’s wort
in 2000.11 The FDA asked clinicians 
to report any drug interactions and
suggested patients taking St. John’s
wort discontinue the herb if they
need to use another medication that
is metabolized by the cytochrome
P450 enzyme pathway. 

Documented drug interactions,
which result in substantially de-
creased serum concentrations and
lowered efficacy of the primary drug,
have occurred with cyclosporine (a
transplant immunosuppressant),12,13

digoxin,14 and warfarin.15 Drops in
serum concentration also have oc-
curred with the protease inhibitor
indinavir16 and the cholesterol-
lowering medication simvastatin17

(Table 3). Interactions have also been
reported with amitriptyline,18 phen-
procoumon,19 and dextromethorphan
(Table 3).15

The drug interaction between 
cyclosporine and St. John’s wort is
well-documented. Two case reports
describe kidney transplant recipients
who developed sudden and marked
decreases in cyclosporine concentra-
tions when using the herb.13,20 In
another case, a 63-year-old patient 
developed severe, acute rejection 14
months after receiving a liver allo-
graft.21 Two weeks earlier the patient

had started taking St. John’s wort for
depression. The sudden drop in cy-
closporine levels reversed to normal
when the product was discontinued.
Another case series, consisting of 45
transplant patients, documented a
49% decrease in cyclosporine levels
with use of St. John’s wort.12

Reports indicate St. John’s wort
also interacts with some cardiovascu-
lar medications. The UK Committee
on Safety of Medicines received eight
reports of a drug interaction between
St. John’s wort and warfarin during
the period October 1996 to Septem-
ber 2000.1 In Sweden, 7 cases were
reported of a reduced anticoagulant
effect of warfarin in patients using St.
John’s wort.15 The herb may also re-
duce the efficacy of digoxin.14

Some persons being treated for
HIV infection may also be at risk. 
Evidence indicates St. John’s wort 
reduces the serum concentration of
indinavir. The National Institutes of
Health conducted a study that in-
cluded eight healthy, HIV-negative
volunteers.16 Pharmacokinetic sam-
pling revealed a mean 57% drop in
the area under the curve (AUC) of in-
dinavir plasma concentrations. The
FDA has advised that the herb may
also interfere with other protease 
inhibitors.11

St. John’s Wort and Oral 
Contraceptives

Recently, the Swedish Medical
Products Agency issued a warning
concerning the potential interaction
between St. John’s wort and oral 
contraceptives (OCs).10 The UK has
issued a similar warning.1 A total of
22 cases of either breakthrough
bleeding, changed menstrual pattern,
or unintended pregnancy have been
reported in the UK and Sweden
(Table 4).1,15 No reports of pregnan-
cies or breakthrough bleeding have
been documented by the FDA; 
however, the agency recommends
persons using drugs that are meta-
bolized by the cytochrome P450
pathway (such as sex steroids/OCs)
not take St. John’s wort. 

The number of cases (22) is small
and the denominator (women using
both OCs and St. John’s wort) is 
unknown but presumably large. 
Unfortunately, no formal studies
exist to support or refute the poten-
tial decrease in efficacy of OCs with
use of St. John’s wort.

Both the UK and Swedish authori-
ties recommend that patients not
initiate St. John’s wort if they are
using oral contraceptives. Women 
already using OCs are advised to 
discontinue the herb. 

Table 4

Number of Cases and Outcomes Attributed to Possible Drug 
Interaction Between St. John’s Wort and Oral Contraceptives, 

by Country

*No cases reported. 

Sources: Yue QY, et al, 2000 (see reference 15); Barnes J, et al, 2001 (see reference 1); and Sweden’s Medical
Products Agency, 2002 (see reference 10).

Country Outcome Number of Cases

United Kingdom Breakthrough bleeding 6
Unintended pregnancy 5

Sweden Breakthrough bleeding 8
Unintended pregnancy 2
Changed menstrual pattern 1

United States * *

Table 3

Drugs Whose Serum 
Concentrations Are Decreased

by St. John’s Wort

Amitriptyline

Cyclosporine

Dextromethorphan

Digoxin

Indinavir

Phenprocoumon

Simvastatin

Warfarin

Adapted from references 12-21.
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OC Prescribing
Whether the case reports warrant

a change in OC prescribing recently
was examined by Planned Parent-
hood Federation of America® (PPFA).
Kate Thompsen, MD, MPH, Planned
Parenthood’s Medical Director, re-
viewed the evidence in December
2001 after several affiliates asked
about the potential drug interaction.
Dr. Thompson noted, “more studies
of the interactions between St. John’s
wort and cyclosporine, warfarin, and
indinavir are needed, but it may be
too early to make statements about
the clinical effects of the interaction
between St. John’s wort and oral con-
traceptive pills. Clinicians must
balance the benefits of any pharma-
cological warning against potential
harm it may cause.”22

The National Medical Committee
did not recommend changing the
standards or the fact sheets on com-
bination OCs to include a warning.
The most recent data concerning lack
of effect in a placebo-controlled trial4

was unpublished at the time of the
review. If St. John’s wort is proven
ineffective for the treatment of de-
pression, the risks of potentially
decreasing the efficacy of OCs would
outweigh any benefit. Despite the
paucity of data, one manufacturer,
Ortho-McNeil, has now included a
warning in its OC package labeling.23

Patient Counseling
The FDA has advised clinicians

that the potential for drug interac-
tions exists with use of St. John’s
wort and oral contraceptives. The
agency further suggests persons 
using medication metabolized by the
cytochrome P450 enzyme pathway
(such as OCs) not use the herbal
product. Although no labeling
change has been required, cautious
clinicians may want to inform pa-
tients of the potential interaction.
Clinicians should ask specifically
about regular use of over-the-counter
medications or supplements from a
health food or nutrition store. Pa-
tients may not consider herbal

supplements “medication” and may
not know what is contained in com-
bination products. 
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and indinavir
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• The US FDA has cautioned clinicians about potential drug interactions,
suggesting that persons taking medication metabolized by the
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• The FDA has not required a warning on OC labeling, although one 
manufacturer has included such a statement in its OC package insert
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1. Typically, bioequivalence between generic and brand-
name OCs is demonstrated in a single crossover study
involving approximately how many participants

a. 200 to 300

b. 100 to 150

c. 50 to 80

d. 20 to 30

2. FDA guidelines allow what degree of bioequivalence
variation between generic and brand-name drugs

a. 90% to 110%

b. 85% to 115%

c. 80% to 125%

d. 80% to 120%

3. Under FDA guidelines, a generic version of a 20 µg EE
OC could contain what minimum dose of estrogen and
still be considered bioequivalent

a. 18 µg

b. 16 µg

c. 14 µg

d. 12 µg

4. Low-dose oral contraceptives are considered to be a 
narrow therapeutic index drug, which means

a. additional generic testing is recommended, 
not required 

b. more stringent bioequivalence standards are applied

c. generic manufacturers must provide efficacy data

d. therapeutic substitution is prohibited

5. According to a recent study by the Alan Guttmacher 
Institute, which of the following teen sexuality factors
does NOT differ substantially across developed nations

a. contraception use at last intercourse

b. use of hormonal contraception

c. content of sexuality education

d. timing and levels of adolescent sexual activity

6. Each of the following is necessary to consider Lea’s
Shield® properly fitted EXCEPT

a. the cervix is covered

b. a vacuum is created over the cervix

c. the woman is comfortable

d. the strap fits behind the symphysis

7. Lea’s Shield is made of which of the following materials

a. a polymer of medical-grade silicone and
polyurethane

b. refined latex

c. medical-grade silicone 

d. polyurethane

8. Lea’s Shield is similar to the diaphragm and cervical cap
in all of the following ways EXCEPT the shield

a. has a loop on the anterior end

b. works by covering the cervix

c. is most effective when used with spermicide

d. has a higher failure rate in parous women

9. St. John’s wort affects the metabolism of other drugs
through which of the following mechanisms

a. reduction in intestinal absorption

b. induction of cytochrome P450 enzymes and 
P-glycoprotein

c. inhibition of monoamine oxidase (MAO) 

d. inhibition of serotonin and dopamine reuptake

10. All of the following medications have documented
drug interactions with St. John’s wort EXCEPT

a. warfarin

b. indinavir

c. tetracycline

d. digoxin


