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findings concerning all forms of contraception. Clinicians involved in reproductive

health care need to understand the controversy surrounding whether use of combined

oral contraceptives (OCs) containing desogestrel or gestodene increases the risk of venous
thromboembolism (VTE). In addition, clinicians need to be aware that screening all new
OC users for thrombophilic mutations is neither prudent nor cost-effective. They also need
to understand OC progestin pharmacology and the clinical implications of bioavailability,
half-life, and relative binding affinity.

Goal: The broad mission of the Editorial Board for The Contraception Report is to develop
patient education and professional communication materials that address the benefits and
risks of contraceptives, as well as other reproductive health-related issues, in a scientifically
balanced manner. CME continued on page 11

The Dannemiller Memorial Educational Foundation requires that the faculty participating
in a continuing medical education activity disclose to participants any significant
financial interest or other relationship (1) with the manufacturer(s) of any commercial
product(s) and/or provider(s) of commercial services discussed in an educational
presentation, and (2) with any commercial supporters of the activity.

David A. Grimes, MD, has performed research supported by Berlex, Ortho, and
Wyeth-Ayerst. He has been a consultant for ALZA, GynoPharma, Mead Johnson, Ortho,
Schmid, and Searle. He has served on the speakers’ bureaus of Berlex, GynoPharma, Ortho,
Parke-Davis, and Wyeth-Ayerst.

Ernie J. Chaney, MD, is not engaged at this time in research activities supported by major
pharmaceutical companies. He is a consultant and member of an advisory board for 3M
and Schering Plough.

Elizabeth B. Connell, MD, has been a consultant to Imagyn, Organon, Combe, Gynecare,
and UroMed. She has served on the speakers’ bureaus of Wyeth-Ayerst, Berlex, Ortho,
GynoPharma, Parke-Davis, Syntex, and MEDED.

Mitchell D. Creinin, MD, has performed research and has been a consultant for
Wyeth-Ayerst and Ortho. He serves or has served on the speakers’ bureaus of Ortho,
Wyeth-Ayerst, Organon and Upjohn.

S. Jean Emans, MD, serves on the speakers’ bureaus of Wyeth-Ayerst and Syntex, and her
Division has received educational grants from Wyeth-Ayerst, Ortho, Pfizer, and Upjohn.

Joseph W. Goldzieher, MD, serves on speakers’ bureaus for Berlex and Wyeth-Ayerst
and serves as a consultant to Monthly Prescribing Reference.

Paula ]J.A. Hillard, MD, is on an advisory board for Wyeth-Ayerst and serves on the
speakers’ bureaus of Wyeth-Ayerst, Berlex, GynoPharma and Centeon. She has received
research support from Wyeth-Ayerst and Proctor & Gamble.

Luigi Mastroianni, Jr., MD, serves on the speaker’s bureau of Zeneca Pharmaceuticals.
He or his division at the University of Pennsylvania has received research grants from
Wyeth-Ayerst, Ortho, Zeneca, and Serono Laboratories.

Produced in cooperation with:
e Association of Reproductive Health Professionals e Planned Parenthood ® Federation of America, Inc.
e The National Association of Nurse Practitioners in Reproductive Health

The Contraception Report © 1999
Emron, 100 Campus Road, Totowa, NJ 07512 Fax 973-720-6080
Emron is a company of IMS HEALTH
This program is provided to the professional medical community through an
unrestricted educational grant from Wyeth-Ayerst Laboratories.

The Contraception Report ® Volume 10, No. 1, March 1999



The
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Dear Colleague:

In late 1995, a series of studies suggested an increased risk of venous thromboembolism (VTE)
among users of combination oral contraceptives (OCs) containing desogestrel and gestodene.

The United Kingdom'’s drug regulatory agency issued a warning about these progestins, sparking a
“pill scare” in Europe and touching off a controversy that continues to this day. Many researchers
have argued the reported increased risk could be the result of uncontrolled bias in the studies.
Others defend the association.

In this issue of The Contraception Report, we review the data on OC progestins and VTE risk. We
examine the potential sources of bias and the ongoing debate surrounding each. We also make
recommendations for clinicians with regard to patient counseling and prescribing decisions.

A related article examines the utility of screening new OC users for thrombophilic genetic
mutations. Most evidence indicates the practice is neither prudent nor cost-effective; instead,
clinicians should take a detailed personal and family history of VTE prior to prescribing OCs.

The second article in our series on OC progestins focuses on pharmacological differences and
their clinical implications. The Patient Update provides your patients with important information
about Pap tests.

Finally, we would like to announce a change in obtaining continuing medical education (CME)
credits through The Contraception Report. Over the years, a number of readers have requested
that CME credits be available without a fee. Wyeth-Ayerst Laboratories has responded by
providing an educational grant that will cover these fees. Beginning with this issue, CME credits
are available without a charge. We want to thank Wyeth-Ayerst Laboratories for this additional
educational support, which we hope will make The Contraception Report even more useful to

you in the years ahead.

Sincerely yours,

David A. Grimes, MD
Executive Editor
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Venous Thromboembolism and Combination OCs
Containing Desogestrel or Gestodene: Where Are We Now?

SUMMARY: In October 1995, the prescrip-
tion drug regulatory agency in the United
Kingdom (UK) issued a warning to health
care providers and patients. Data from
several large, unpublished studies had
suggested combination oral contraceptives
(OCs) containing the newer progestins
desogestrel or gestodene were associated
with about twice the risk of venous
thromboembolism (VTE) compared
with OCs containing older progestins,
such as levonorgestrel. (No relative risk
was initially reported for the progestin
norgestimate because of its rare use in
Europe.) The move touched off great con-
cern among practitioners and patients.
OC use dropped and the number of
induced abortions rose. A heated debate
ensued as to whether study bias
contributed to the VTE risk findings.
Three and a half years after the con-
troversy began, disagreement still lingers.
Although various types of bias may have
affected the study outcomes, some argue
that these biases cannot account for the
results entirely. OCs containing desogestrel
and gestodene may carry a small risk of
VTE that exceeds the risk associated with
OCs containing older progestins. If true,
this risk is still only half of the VTE risk
associated with pregnancy — one of the
key reasons why neither the US Food
and Drug Administration (FDA) nor the
American College of Obstetricians and
Gynecologists (ACOG) recommends
switching current users of desogestrel-
containing OCs to other products. (0Cs
containing gestodene are not currently
available in the US.)

Introduction

In July 19935, the UK’s Committee
on the Safety of Medicines (CSM)
began reviewing early data from a
World Health Organization (WHO)
study. The data suggested that newer,
so-called “third-generation” OCs were
associated with increased risk of VTE
relative to older pills (Figure 1). Over
the next several months, the CSM
(the equivalent of the US Food and
Drug Administration) reviewed addi-
tional data from another ongoing
study and commissioned an analysis
based on the UK’s General Practice
Research Database. The collective
results pointed in the direction of a
twofold increased risk of VTE with
the newer pills (Figure 2). Data were
leaked to the media, prompting

the CSM hurriedly to issue a “Dear
Doctor” alert before the studies had
been published.

When the British media reported
the alert, a “pill scare” ensued. The
scare left most practitioners unequip-
ped to address the concerns of
frightened patients who called or
visited their offices upon hearing
the news on television or radio.
Unsuspecting physicians had no
background information and no time
to determine a prudent response to
patients’ fears. Subsequently, the
CSM was sharply criticized on several
fronts: (1) for leaking the information
to the press prior to informing physi-
cians; (2) for issuing the alert based
upon unpublished data that had been
shared in confidence; and (3) for

Figure 1
Relative Risk of Venous Thromboembolism in Women Using

“Second-Generation” or “Third-Generation” OCs vs Nonusers
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Figure 2

Relative Risk of Venous Thromboembolism in Women
Using “Third-Generation” vs “Second-Generation” OCs
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sounding alarmist, especially given that
the risk was small and the condition
rarely fatal.

By early 1996, journals had pub-
lished the data behind the CSM’s
decision. Five studies suggested varying
degrees of elevated VTE risk.I*> These
included two WHO analyses, the Trans-
national study, the General Practice
Research Database (GPRD) analysis,
and the Leiden Thrombophilia Study.
(For a detailed discussion of each
study’s findings, see The Contraception
Report, Vol. 7, No. 1, April 1996.) Criti-
cism of the studies soon followed in
the medical literature. Many blamed
the findings on bias (see Table 1 on
page 6). Since then, researchers have
sought to establish whether the report-
ed increase in risk is real or spurious.

Now, 3 years and many reports
later, what can we conclude with
regard to VTE risk and newer OC
formulations? More importantly,
what does this mean for clinicians
and their patients?

Examining the Reported Biases

Selective Prescribing

One key question regarding bias
is whether the women prescribed
desogestrel- and gestodene-containing
OCs were at higher baseline risk. This
bias, sometimes called “confounding
by indication,” would result from the
selective prescribing of newer OCs
to high-risk women — a seemingly
plausible hypothesis given that the
newer formulations were touted as
being safer.¢

Surveys of physician attitudes
toward prescribing support this argu-
ment. When asked which OC they
would prescribe in different risk
circumstances, doctors in Germany
and Britain answered that they
would prescribe the pill deemed
safest.”8 However, further scrutiny
of these physicians’ prescription
records revealed inconsistencies
between attitudes and practice. The
German physicians did not appear
to prescribe newer OCs to women at
risk for VTE as consistently as they
claimed in their interviews.”? In the

case of the UK physicians, actual pre-
scribing patterns were often directly
at odds with their stated ideal.8?

In addition, researchers note that
few clinical risk factors predict the
likelihood of venous thrombosis in
healthy young women. This makes
it less likely that physicians could
have identified high-risk patients and
targeted them for prescriptions of
newer OCs.10 One obvious risk factor
is previous VTE, but the studies in
question were limited to first throm-
bosis. Those risk factors believed to
be the strongest predictors of first
VTE — positive family history, gross
obesity, and factor V Leiden mutation
— were either accounted for in the
studies or, in the case of factor V
Leiden, was all but unknown at the
time of patient entry.1° Adjusting
for these risk factors had little effect
on the results of the studies.

Attrition of the Susceptibles

This phenomenon, also known
as the “recency of introduction”
bias or the “starter and healthy user”
effect, occurs as higher-risk women
stop pill use over time. For example,
in a group of 1,000 women starting
OC:s for the first time, some will be at
higher risk of VTE than others due to
characteristics such as factor V Leiden
mutation. These higher-risk women
tend to have adverse events in the
early months of OC use if they occur.
These women then discontinue
pills. Those women remaining in the
initial 1,000 women are at lower risk
than a similar group never exposed to
OCs. Those “susceptible” to VTE drop
out early (“attrition”). Thus, 1,000
women starting third-generation pills
for the first time would be at higher
risk of VTE than a group of 1,000
women using second-generation
pills, since a natural winnowing
has already occurred in the second-
generation group.

The argument for attrition of
susceptibles was supported by a
further analysis of a subset of the
Transnational study.!! The reanalysis
showed that the relative risks of
deep vein thrombosis (DVT) were
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Study

Table 1

VTE Studies: Findings, Potential Biases and Responses

Main Finding

Potential Bias

Response

WHO Collaborative’

Current OC use was associated
with a three- to fourfold increased
risk of VTE.

Results could have been confounded
by age differences between cases
and controls.

The authors reanalyzed their data with
more exact age matching. Findings
did not differ substantially from the
original report.

UK General Practice
Research Database3

In the nested case-control analysis,
the adjusted matched relative risk
estimates were twice as high for
desogestrel and gestodene users

compared with levonorgestrel users.

Study was based upon informa-
tion in a computerized database.
These data tend to be incomplete
and not as meticulously gathered
as in a clinical trial.

The database was used primarily to
identify patients. Treating physicians
were then contacted directly for
further case details, such as hospital-
izations and specialist referrals.

Leiden Thrombophilia*

OCs containing desogestrel were
associated with about a ninefold
increased risk of VTE compared
with nonusers (2.3 times greater
risk than levonorgestrel).

Risk factors such as family history
of deep vein thrombosis (DVT)
can result in preferential prescrib-
ing of newer pill formulations
(selection bias).

Risk ratios for desogestrel-containing
OCs were similar among women
with and without a family history of
DVT, as well as other risk factors.

Transnational®

Third-generation OCs were
associated with nearly a fivefold
increased risk of VTE compared
with nonusers (1.5 times greater
risk than second-generation OCs).

Some argued that the study failed
to account for shorter average
durations of use for OCs with
newer progestins, which resulted
in an artificially inflated risk.

Methodological refinements did
not lead to a different conclusion.

Source: Walker AM, 1998 (see reference 9).

increasingly higher for more recently
introduced OCs: A desogestrel-
containing product introduced in
1981 was associated with a 1.5 relative
risk of VTE. The observed risk climbed
to 2.0 with a gestodene formulation
released in 1986. Norgestimate
products introduced between 1986
and 1992 were associated with a
2.4 relative risk. Lastly, another des-
ogestrel formulation (containing a
lower ethinyl estradiol dose, 20 mcg)
released in 1992 had a relative risk
of 2.8.11

Critics have countered that the
finding supporting attrition of sus-
ceptibles in the Transnational data
only applied to one age category.”10
Higher risk with more recently intro-
duced products was limited to those
women aged 25 to 44 years, about
half of the subjects studied.!! This
trend is not seen in the overall data
set. Moreover, data for subjects under
the age of 25 years revealed a trend
opposite of that observed in the
group of older women, weakening
the argument further.?

One way to confirm whether
attrition of susceptibles is a factor is
to examine first venous thrombosis
in only new users. The difference
between newer and older products
should disappear if the bias is present.
This was demonstrated in a recent
reanalysis of the Transnational data,
in which researchers found identical
risk profiles for VTE among first-time
users of second-generation and third-
generation OCs after adjusting for
confounding factors.!2 They postulated
that the reported increased VTE risk
among newer OC formulations is an
artifact of shorter average duration
of use.

A recent comprehensive review
article? that emerged from a WHO
Scientific Group Meeting discounts
the above findings, however. “It does
not follow that artifacts ascribable to
differences in duration of exposure
account for the full results of the
Transnational Study, nor that they
account for the findings of other
studies,” the review asserts. “First-
time users constituted fewer than
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25% of the patients and control
subjects in the Transnational Study,
and there is no guarantee that a simi-
lar phenomenon would be observed
in the remaining 75% of the study
subjects.”? Moreover, others have
argued that this effect was not seen
when first venous thrombosis in new
users was examined separately in
other studies.1?

Preferential Diagnosis

Another objection was that risk
might have been overestimated for
OCs in general because of a bias to-
ward the diagnosis of VTE in OC
users, known as preferential diagno-
sis. If symptomatic users of OCs were
more likely to have their condition
fully evaluated than nonusers, the
result could be a tendency to overes-
timate VTE incidence among OC users
(and, therefore, the risk attributable
to OC use as well). Researchers have
reported that results based upon a
subset of the Transnational data are
compatible with this effect.



Others have asserted that none
of the available data comparing OC
formulations seem to be compatible
with the preferential diagnosis bias.
In the WHO and Transnational stud-
ies, for example, the risk ratio for
older vs newer OC formulations was
actually lower among less severe
cases — the group in which the effect
should be most pronounced.® If pref-
erential diagnosis were biasing the
results, researchers argue, “the asso-
ciation would be stronger in cases
in which the diagnosis is uncertain
because the additional information
on oral contraceptive use might have
led to the diagnosis. This has never
been shown true. In two of the recent
studies, a separate analysis was made
for cases with definite and probable
diagnoses: The increased risk of third-
versus second-generation contracep-
tives remained at 2.6 and 2.8 for the
WHO study, and at 2.2 and 2.2 for
the UK-GPRD study.”10

A recent study excluded the effect
of preferential diagnosis by subjecting
cases and controls to the same referral
and diagnostic procedures. Researchers
reported similar VTE risk estimates for
OC use as in previous studies, conclud-
ing that “diagnostic suspicion and
referral bias did not play an important
role in previous studies and that the
risk of venous thrombosis with use of
current brands of oral contraceptives
still exists.”!3 The study did not
differentiate risk by OC progestin
content.

Other Objections

Biological Plausibility

Researchers have also argued that
no plausible biological explanation
exists for finding higher VTE risk with
OCs containing newer progestins.®
Indeed, given that progestins are
not thrombogenic, how particular
progestins could increase the risk of
VTE is unclear.

In response, other researchers have
made two assertions. First, some note
that the lack of in vitro support for
a hypothesis that is based upon real-
world observation is not a critical

flaw, nor is it without precedent in
drug research.® Second, others have
suggested that the less “androgenic”
(or, more accurately, less “antiestro-
genic”) effect of newer progestins
may actually result in a more “estro-
genic” pill, which could account for
the increased relative risk for VTE.

The 20 mcg Paradox

In several of the original studies,
the greatest risk was found among
new OC formulations containing
only 20 mcg of ethinyl estradiol.
This was also true in a more recent
analysis using a proprietary database
known as MediPlus.!* Given that it is
illogical to find the highest VTE risk
with the lowest ethinyl estradiol dose
(vs formulations containing the same
progestins and 30 mcg ethinyl estra-
diol), researchers have argued this
reflects bias, not biology.

The WHO review article describes
the “20 mcg conundrum” as the
one objection that cannot easily be
answered.? Although the 20 mcg phe-
nomenon in each study is based on
too few patients and controls to be
persuasive, the aggregate is not easy
to disregard, according to the review.
“[U]ntil a plausible mechanistic
explanation is forthcoming,” it states,
“the anomalous result for these
patients is an unanswered argument
in support of the proposition that
there is an uncontrolled residual bias,
of uncertain impact.”?

plained high risk seen in association
with the preparations containing 20
mcg of ethinyl estradiol. ...Arguments
for bias due to confounding, differential
ascertainment, and survivor effects
each have merit, but do not sufficiently
account for the observations.”®

The report concluded that an
elevated risk may exist. “[T]he
preponderance of scientific evidence
supports the proposition that there
is a small risk for venous thrombo-
embolism in women who use oral
contraceptives that combine low doses
of estrogen and the progestational
agents desogestrel or gestodene. This
risk appears to exceed the even smaller
risk for these same conditions that is
associated with the use of combined
oral contraceptives containing
levonorgestrel.”®

Placing Risk in Perspective

If real, this increased risk needs
perspective. According to the FDA,
the estimated average risk of nonfatal
VTE is 10-15 cases per 100,000 per
year among users of older, low-dose
OCs. Even if OCs containing newer
progestins carry twice the VTE risk,
the resulting nonfatal VTE incidence
of 20 to 30 per 100,000 is still only
half the estimated VTE risk for
pregnant women (60 per 100,000).15

After reviewing all of the available
evidence, the FDA has adopted the
position that the “risk is not great
enough to justify switching to other

As long as questions remain unanswered and a plausible
biological explanation continues to elude researchers,
the issue may never be fully resolved.

Drawing Conclusions

As long as questions remain un-
answered and a plausible biological
explanation continues to elude
researchers, the issue may never be
tully resolved. According to the review
report, “[t]here are uncertainties of
biological mechanisms and an unex-

products.”15 The American College of
Obstetricians and Gynecologists took
a similar stance in December 1996;
the group did not recommend that
women change their brand of OC.16
A 1998 ACOG review further states
that OCs containing desogestrel are
acceptable for new starts.!”
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If patients have a personal history of VTE, they should not
be prescribed combination OCs.

Advice for Practitioners

The controversy surrounding the
risk of VTE associated with newer
OC progestins likely will continue.
What does this mean for clinicians
and patients?

e If patients are already using a
desogestrel-containing oral contra-
ceptive and do not have risk factors
for VTE, no change is necessary.
Clinicians may want to mention the
issue to these patients, adding that
the risk, if any, is small. Patients
should know VTE warning signs.

e For new starts, take a personal and
family history to help determine
VTE risk. In the absence of risk
factors, proceed as usual. If a
desogestrel-containing OC is
prescribed, inform the patient of
the possibility of increased risk
and describe the warning signs.

e If patients have a personal history
of VTE, they should not be
prescribed combination OCs.

e If patients have a strong positive
tamily history of VTE (among
young first- and second-degree
relatives) exhibit other risk factors
(eg, obesity, immobilization),
clinicians should, depending on

I
VTE Risk Factors

e Prior venous thromboembolic
events

¢ Obesity

e Immobilization

® Recent surgery

e Cancer

e Chronic medical conditions

the number and severity of the risk
factors, consider a birth control
method other than combined OCs.

Counsel patients about the health
benefits of OCs. Combined OCs have
well-established noncontraceptive
benefits, including protection against
ovarian and endometrial cancer,
pelvic inflammatory disease, and
dysmenorrhea, among others.
Describing these benefits will help
give patients a balanced perspective.
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Should First-Time OC Users Be Screened for Genetic

Thrombophilia?

SUMMARY: Much debate surrounds
whether first-time pill users should

be screened for genetic mutations that
might predispose them to thrombotic
episodes. Most evidence indicates that
such a policy is neither prudent nor cost-
effective. Rather, clinicians should take
a personal and family history of venous
thromboembolism prior to prescribing
oral contraceptives.

Several inherited abnormalities of the
hemostatic system increase the risk of
venous thromboembolism (VTE). These
are present in approximately one-third
of all cases of spontaneous VTE within
the Caucasian population.’ Given the
slightly elevated risk of VTE among
oral contraceptive (OC) users, questions
have been raised concerning screening
women for thrombophilic mutations
before prescribing 0Cs.>5

Known Thrombophilic Markers

The most common known genetic
cause of thrombophilia is the factor V
Leiden mutation,*¢ a defect first iden-
tified in 1993.78 Factor V Leiden falls
into the category of thrombophilic
mutations known as activated protein C
(APC) resistance. Protein C is a key
component in the blood’s anticoagu-
lant system. Once activated, protein C
inhibits blood coagulation by degrad-
ing certain clotting factors.3® APC
resistance can result in a hyperco-
agulable state, increasing the risk of
thromboembolic complications.?
Factor V Leiden thrombophilia is
present in about one-quarter (23%)
of patients with spontaneous VTE.

Other thrombophilic markers in-
clude deficiencies in anticoagulation
proteins, such as protein C, protein S,
and antithrombin III. Compared
with factor V Leiden, however, these
additional markers are rare; together,
they are found in fewer than 10% of
women experiencing a first episode
of spontaneous VTE (Table 1).1

Screening patients for thrombophilic
markers is a two-step process. In the
case of factor V Leiden, the initial
screening involves commercially

available APC resistance tests. This
step identifies those individuals at high
risk of having the factor V Leiden
mutation. Actual DNA mutation is
then confirmed with a polymerase
chain reaction test. The costs and
reliability of both screening tests can
vary substantially, averaging nearly
$100 for APC screening and more than
$200 for factor V Leiden (reference 4
and Mitchell D. Creinin, MD, personal
communication, March 1999).410

Scale and Consequences of
Screening

Substantial challenges limit the
practicality and utility of widespread
screening for thrombophilic mutations.
First, although factor V Leiden is
the most common of the currently
known thrombophilic markers, it
still accounts for just under 25%
of venous thromboembolic events.!
More than two-thirds (70%) of all
thromboembolic events are unrelated
to any known genetic abnormality.
As a result, screening prospective
combination OC users for known
thrombophilic markers would miss
most women who will eventually
develop a clot.

Table 1
Prevalence of Thrombophilic Markers among

Asymptomatic Caucasian Women and Women Experiencing
a First Episode of Spontaneous VTE

Prevalence
Marker Asymptomatic (%) Spontaneous VTE (%)
Factor V Leiden 3.6 23.0
Protein C deficiency 0.3 3.6
Protein S deficiency 0.1 2.4
Antithrombin Wl deficiency 0.1 1.2

Source: Modified from Winkler UH, 1998 (see reference 1).
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Figure 1
Projected Results of Screening 1 Million

Combination OC Users for Thrombophilic Markers

Initial number of OC users screened
(n=1,000,000)

Number of false positive results*
(n=61,991)

Number of OC users likely to
experience pill-associated VTE
(n=140)

Actual number of at-risk
OC users identified
(n=49)

*Nearly 62,000 women woud be inappropriately counseled against using combination OCs, denying them

an effective method of birth control.

Source: Data from Winkler UH, 1998 (see reference 1).

Second, factor V Leiden is present
in fewer than 5% of asymptomatic US
Caucasian women.! The prevalence
in other races is considerably lower:
Hispanic Americans, 2.2%; Native
Americans, 1.3%; African Americans,
1.2%; and Asian Americans, 0.5%.%>
Consequently, a large number of
women would have to be screened
to identify a relatively small pool of
factor V Leiden carriers. Furthermore,
only a small number within this pool
actually would develop combination
OC-related thromboembolic diseases
— resulting in a large number of
“false positives.” Knowledge of this
mutation could stigmatize women,
resulting in poorer perceived health
and difficulty obtaining insurance.

Figure 1 illustrates the formidable
scale of thrombophilic screening.
Among 1 million combination OC
users, 140 might be expected to experi-
ence pill-associated thromboembolic
diseases.! A general screening protocol
that includes all known inhibitor defi-
ciencies and APC resistance (average
prevalence of 6.2% across all races)
would identify fewer than 50 of these
women. However, nearly 62,000
women would falsely screen positive
and be counseled unnecessarily against
the use of OCs — a move that would

deny them a highly effective form of
birth control that offers numerous
health benefits.!

Given the rarity of fatal VTE, screen-
ing 1 million combination OC users
for thrombophilic markers would, at
best, prevent two pill-associated VTE
deaths.> Other researchers have asserted
that more than 2 million OC users
would need to be screened to prevent
a single OC-related VTE death,© at
a screening cost in excess of $100
million. In the process, more than
120,000 women would be denied
combined oral contraceptives and
may have to resort to less effective
methods of birth control. These

women would, therefore, be at greater
risk for pregnancy, which itself carries
a greater risk of fatal VTE, potentially
resulting in a “net medical hazard.”>10

Screening via Family History

Clearly, screening all first-time OC
users for thrombophilic abnormalities
is unreasonable. Consequently, many
researchers recommend clinicians
instead take a personal and family
history of venous thrombosis prior
to prescribing OCs.14 This approach
can help detect patients from families
with a thrombophilic tendency, more
than half of whom are likely to test
positive for genetic mutations, such as
factor V Leiden.* (The box on page 11
contains a list of questions clinicians
can ask patients to determine whether
there is a family history of VTE.)

If the family history screening is
“positive”—one or more close family
members with definite strong VTE
history (young first- or second-degree
relatives with spontaneous VTE)—
clinicians might consider further
laboratory screening for genetic
conditions. Another alternative is
to suggest progestin-only OCs or
another nonestrogen-containing
birth control method. Regardless,
patients with a strong family history
of VTE need to know the benefits and
risks of combined OCs as well as the
VTE risk associated with pregnancy.

Ultimately, OC prescribing decisions
must reflect each patient’s situation.
As researchers have concluded, “The
clinical situation of the patient and

“Only one-quarter of thromboembolic events are
related to factor V Leiden; the other three-quarters
are unrelated to this mutation. When you include
everything we can screen for today (protein C,
protein §, etc), more than two-thirds of thrombo-
embolic events have no identifiable underlying
cause, some of which may someday prove to be

a currently unidentified genetic abnormality.”

— Mitchell D. Creinin, MD
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the other family members will con-
tinue to direct the doctor’s advice,
rather than the mere presence or
absence of a mutation.”*
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CME continued from page 2

Educational Objectives: After reading this monograph,

participants will be able to:

1) state the objections and potential biases that have been raised
regarding studies of OC progestins and risk of VTE;

2) identify the risk of nonfatal VTE associated with pregnancy and
compare it with nonfatal VTE risk associated with OC progestins;

3) identify the OC progestin with the highest posthepatic
bioavailability;
4) explain one effect of the serum half-life of an OC progestin; and

5) describe the prevalence of factor V Leiden mutation among
asymptomatic Caucasian women.

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

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

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.

CME Information: This activity has been planned and
implemented in accordance with the Essentials and Standards
of the Accreditation Council for Continuing Medical Education
(ACCME) through the joint sponsorship of the Dannemiller
Memorial Educational Foundation and Emron. The Dannemiller
Memorial Educational Foundation is accredited by the ACCME
to provide continuing medical education for physicians.

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

Provider approved by the California Board of Registered Nursing,
Provider Number 4229 for 1 contact hour.
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Understanding OC Progestins: Pharmacokinetics

SUMMARY: The estrogen component
of oral contraceptives (OCs) is relatively
uniform across all OC formulations.
Consequently, researchers have focused
on the progestin component as a means
of differentiating among available pills.
In this second article in our series on
understanding OC progestins, we examine
the pharmacokinetics of available agents.
Three main pharmacological consider-
ations for contraceptive progestins are
bioavailability, serum half-life, and
relative binding affinity (RBA). Higher
bioavailability (such as that found in
gestodene [not available in the US]
and levonorgestrel) can result in lower
required dosages and less inter- and
intraindividual variation. Long serum
half-life is associated with more consistent
cycle control and greater contraceptive
protection in the event of missed pills.
Binding affinity dictates the dose needed
for clinical effect.

Introduction

The key function of progestins
in combined oral contraceptives (in
synergy with the ethinyl estrogen) is
to inhibit ovulation by suppressing
gonadotropin release. All available
OC progestins do this, but not all fol-
low the same pharmacokinetic path.
Understanding the pharmacokinetic
variations among OC progestins may
be useful when prescribing pills.

OC progestins differ in three key
areas: bioavailability (due to hepatic
transformation), half-life, and relative
binding affinity (Table 1). These
differences influence the required
dosage, amount of inter- and intrain-
dividual variation in metabolic rates,
and degree of cycle control.!

Bioavailability and Hepatic
Transformation

Bioavailability refers to the amount
of a drug detected in the blood after oral
ingestion compared with intravenous
administration. The bioavailability for

contraceptive progestins reflects the
extent to which they are metabolized
by the liver during “first-pass” metab-
olism. As a rule, higher bioavailability
is desirable for OC progestins, reducing
the drug dose required and resulting
in less patient-to-patient variation.!
The bioavailability of OC progestins
varies considerably, in part because
some must be transformed into biolog-
ically active forms before taking effect.
Progestins that must undergo such
transformation are often referred
to as “prodrugs” or “prohormones.”
They include norethindrone acetate
and ethynodiol diacetate (which
are metabolized to norethindrone),
desogestrel (which is converted to
3-keto-desogestrel) and norgestimate
(which is primarily metabolized into
levonorgestrel-3-oxime, levonorgestrel-
17-acetate, and levonorgestrel, as
shown in Figure 1). Norethindrone,
an estrane progestin, and two gonane
progestins, levonorgestrel and gesto-
dene (not available in the US), are
active in their original forms.

Table 1
Posthepatic Bioavailability, Serum Half-Life and Binding Affinity

for Human Uterine Progesterone Receptor for Progestins in
Combined Oral Contraceptives (OCs)

OC Progestin

Bioavailability

Relative Binding

Half-Life  Affinity (Human)**

Desogestrel

3-keto-desogestrel 62% 12 hours 180%
Gestodene* >90% 12 hours 70%
Levonorgestrel 90% 15 hours 250%
Norethindrone 64% 7 hours 130%
Norgestimate

levonorgestrel-17-acetate ? ? 110%

levonorgestrel-3-oxime ? ? 8%

levonorgestrel 22% 15 hours 250%

*Not available in the US
**As compared with reference compound R5020.

Sources: Adapted from references 2-5, 7 and 10.
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Figure 1

Proposed Metabolism of Norgestimate into Levonorgestrel
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Levonorgestrel-3-oxime
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Levonorgestrel-17-acetate

Deacetylation
OH

Levonorgestrel

Source: Juchem M, et al, 1993 (see reference 10).

Progestins that do not require metab-
olism to an active form have the highest
bioavailability. Posthepatic bioavailabili-
ty averages 90% or higher for gestodene,
approximately 90% for levonorgestrel,
and 64% for norethindrone. Desoges-
trel’s active form, 3-keto-desogestrel, has
an average posthepatic bioavailability of
62%. The metabolites of norgestimate
have the lowest bioavailability — 22%,
on average.>S

In general, the greater a progestin’s
posthepatic bioavailability, the
lower the dosage necessary to inhibit
ovulation. Prodrugs that must be
metabolized into active form also
must be given in higher dosages to
compensate for inter- and intraindi-
vidual variability. Not all patients
metabolize drugs in the same way;
considerable variation occurs in
individual patients on any given day
as well.! By definition, prodrugs are
more prone to the effects of transfor-
mation variability. Consequently,
doses must be high enough to protect
the patient at the lowest end of the

bioavailability spectrum for these
progestins.!

The progestin dose necessary to
inhibit ovulation in combination with
30 to 35 mcg ethinyl estradiol varies
with bioavailability and half-life
(Figure 2). Among the gonanes, neces-
sary daily doses range from 30 mcg for
gestodene to 60 mcg for levonorgestrel
and desogestrel to 200 mcg for norges-
timate. The estrane norethindrone
requires 400 mcg per day.°

Pill formulations often contain a
progestin dose greater than the mini-
mum needed for ovulation inhibition
— covering the “margin of error” that
results from inter- and intraindividual
variability. For example, a combined
OC formulation that contains 100
mcg of levonorgestrel (rather than
the 60 mcg required for ovulation
inhibition) provides a 67% “cushion”
to cover the margin of error. Similar-
ly, a combination OC containing
250 mcg norgestimate has 25%
more progestin than is neccesary for
ovulation inhibition.

Serum Half-Life

Progestin half-life is also important.
Half-life refers to the time necessary
for the blood level to fall to 50% of its
maximum. In short, the greater the
serum half-life of an OC progestin, the
longer the drug lingers in the patient’s
system. This is desirable from the stand-
point of consistent cycle control, as
well as providing a margin of safety
in the event of missed pills.

As with bioavailability, serum
half-life of OC progestins has inter-
and intraindividual variability.
Norethindrone has an average half-
life of 7 hours. Gonane progestins
have a longer half-life; gestodene and
3-keto-desogestrel have an average
half-life of about 12 hours and levonor-
gestrel about 15 hours.n7 (All were
determined when given in combination
with 30 to 35 mcg ethinyl estradiol.) As
a consequence of these variations in
serum half-life, levonorgestrel and
other gonane progestins generally

Figure 2

Required Daily Progestin Dose* for Ovulation Inhibition

400 mcg
200 mcg

Norgestimate

Norethindrone

*Combined with 30 to 35 mcg ethinyl estradiol
**Not available in the US

Source: Teichmann AT, 1996 (see reference 6).

60 mcg 60 mcg

30 meg

Desogestrel Levonorgestrel ~ Gestodene**
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produce better cycle control and less
breakthrough bleeding than norethin-
drone or norethindrone acetate.!.8°

Relative Binding Affinity

A third area in which OC progestins
vary widely is their relative binding
affinity for the progesterone receptor.
The greater the affinity, the smaller
the amount of drug necessary for
ovulation inhibition. A related concept,
selectivity, refers to the progestin’s affin-
ity for the progesterone receptor as
opposed to others, such as androgen
receptors.

RBA is usually described as a
percentage in relation to a standard
reference compound. The most com-
monly used reference is R5020, a
highly potent, synthetic ligand for
progesterone receptor analysis.l RBA
studies have included humans and
laboratory animals, such as rabbits.

Many researchers caution against ex-
trapolating the results of animal studies
to humans, given the important meta-
bolic differences between species.!
According to Associate Editor Joseph
W. Goldzieher, MD, a well-known
authority in the area of metabolic re-
search, “Differences in OC progestins
based on studies in experimental
animals cannot be directly extrapolated
to human effects; to make such a tacit
assumption may prove misleading.
Whenever possible, clinical decisions
should be based on human data.”

A wide variation exists between
human and animal data with regard
to progestin RBA. Compared with the
standard compound R5020 (100%),

“Differences in OC progestins based on studies
in experimental animals cannot be directly
extrapolated to human effects; to make such
a tacit assumption may prove misleading.
Whenever possible, clinical decisions should
be based on human data.”

— Joseph W. Goldzieher, MD

the relative binding affinity of 3-keto-

desogestrel (desogestrel) in the rabbit
is 849%. However, its affinity for
the human uterine progesterone
receptor is considerably lower —
180%. The norgestimate metabolite
levonorgestrel-17-acetate also has
a relatively high affinity in the rabbit,
531%, while its affinity for the
human receptor is only one-fifth
that amount (110%).10.11

Among OC progestins, levonor-
gestrel has the highest RBA for the
human uterine progesterone receptor,
250%. It is followed by the active
metabolite of desogestrel, 3-keto-
desogestrel (180%).10

Clinical Implications
Higher posthepatic bioavailability

translates into less inter- and intrain-

dividual variation and a decrease
in the required dosage (Figure 3).
Greater binding affinity in the
human also translates to a lower
required dose. Lastly, longer serum
half-life means more consistent cycle

Figure 3

OC Progestin Pharmacology: Clinical Implications

f Bioavailability = ‘Inter-/lntraindividual Variation =

4 HalfLife =

f Binding Affinity (Human) = vauIation Inhibition = ‘ Required Dose

Source: Goldzieher JW, 1998 (see reference 1).

‘ Required Dose

fDrug Duration = f Cycle Control
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control, helping to protect against
unintended pregnancy in the event
of missed pills.
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Please mark your answers on the CME Quiz Answer Form.

1.

According to a recent report based on a WHO Scientific
Group Meeting, each of the following potential biases
or objections to the VTE research on “third-generation”
OCs can be answered EXCEPT

a. selective prescribing

b. attrition of susceptibles
c. preferential diagnosis
d. the 20 mcg paradox

Some researchers have asserted that the reported
increased risk of VTE with desogestrel and gestodene
is biologically plausible because these progestins

a. can cause obesity, which is a VTE risk factor

b. are less antiestrogenic, resulting in a more
“estrogenic” pill

c. are associated with the factor V Leiden mutation

d. have an inherent thrombogenic effect

. The incidence of nonfatal VTE in pregnancy is about

a. 20 per 100,000
b. 40 per 100,000
¢. 60 per 100,000
d. 80 per 100,000

According to the FDA, users of desogestrel-containing
OCs should

a. discontinue use immediately and see their physicians

b. report any adverse effects to the agency’s
drug hotline

¢. be switched to a non-desogestrel product as
soon as possible

d. continue using the product as prescribed

. Among OC progestins available in the US, which has

the highest posthepatic bioavailability
a. norethindrone

b. levonorgestrel

c. desogestrel

d. norgestimate

. OC progestins with longer serum half-lives

a. usually require larger doses

b. are more prone to failure in the event of missed pills
c. have a lower affinity for progesterone receptors

d. provide more consistent cycle control

. Of the following OC progestins, the one with the

highest relative binding affinity for the human
uterine progesterone receptor is

a. desogestrel (3-keto-desogestrel)

b. norgestimate (levonorgestrel-17-acetate)
c. levonorgestrel

d. gestodene

. The most common known inherited thrombophilic

abnormality is

a. protein C deficiency

b. protein S deficiency

¢. antithrombin III deficiency
d. factor V Leiden mutation

. The factor V Leiden mutation is present in what

percentage of asymptomatic Caucasian women
a. fewer than 5%

b. approximately 10%

¢. approximately 20%

d. more than 30%

. If 1 million OC users were screened for all known

genetic thrombophilic markers, how many estimated
“false positives” would result

a. fewer than 50

b. approximately 140

c. approximately 62,000
d. approximately 120,000
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