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Statement of Need: Continuing research into present and future methods of birth con-
trol makes it important for clinicians to stay informed about the most up-to-date findings
concerning all forms of contraception. Clinicians involved in reproductive health care
need to understand the latest data regarding the risk of myocardial infarction (MI) with
the use of oral contraceptives (OCs). Clinicians need to understand the impact of smoking
on the risk of MI and whether the OC progestin influences the risk. Furthermore, they
need to know that an additional treatment option is available to help women quit smok-
ing — the antidepressant bupropion.

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

balanced manner.
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The
CONTRACEPTION
Report

Dear Colleague:

In October, 19935, a controversy erupted over then-unpublished papers linking combination OCs
containing desogestrel or gestodene to venous thromboembolism. At the same time, one of the
studies also found a suggestion of a protective effect of these progestins against acute myocardial
infarction (MI). Since then, debate has continued about whether these effects are real or due to
study bias.

This issue of The Contraception Report looks at the relationship between MI and OCs. Final results
concerning MI and OC use have been published from the Transnational Study for the Health of
Young Women, from a large, U.S. health maintenance organization, and from the World Health
Organization study in Europe and developing countries.

The evidence is reassuring with regard to MI and OC use. The risk of MI is not increased among
oral contraceptive users who do not smoke and have their blood pressure checked. Furthermore,
no increased risk of MI exists among past users of OCs. Population-based data from Europe do
not confirm any effect of the newer progestin-containing OCs on mortality from acute MI.
Furthermore, the overall data do not support the claim that OCs containing either desogestrel

or gestodene protect against MI.

A short review provides information on a new treatment option for smoking cessation —
the antidepressant bupropion. Our Patient Update provides an overview of the reproductive
health effects of smoking and encourages women to quit.

We hope you find this information useful in your practice.
Sincerely yours,

Lo Do

David A. Grimes, MD
Executive Editor



Oral Contraceptives and the Risk of Acute Myocardial
Infarction: An Update

Summary

New data reconfirm the safety of OCs
with regard to myocardial infarction
(MI). Nonsmoking women, who are free
of cardiovascular risk factors and have
their blood pressure monitored before
use, have no increased risk of MI.

For the past several years, researchers
and clinicians have debated the car-
diovascular safety of OCs and, more
specifically, third-generation OCs. The
renewed interest began in 1995, when
three unpublished studies suggested
about a twofold increased risk of venous
thromboembolism with use of third-
generation OCs containing desogestrel
or gestodene compared to formulations
containing levonorgestrel [reviewed in
TCR Vol. 7, No. 1, April 1996].1-3 One of
these studies also suggested that the risk
of Ml differed between levonorgestrel-
containing pills and those containing the
newer progestins, although the finding
was not statistically significant.#

Follow-up data are unable to confirm
a statistically significant effect of type of
progestin on MI risk. These data come
from the World Health Organization
(WHO) investigation in Europe and
developing countries, from the United
States® and from an analysis of the Unit-
ed Kingdom (U.K.) General Practitioners’
Database.” Animal experiments suggest,
in fact, that a levonorgestrel-containing
triphasic OC may help to protect against
arterial thrombotic events such as MI
and stroke.$

Data from a large U.S. health mainte-
nance organization (HMO) are reassuring
with regard to the overall risk of MI.¢
Researchers examining the records of
the Kaiser Permanente Medical Care
Program (in Northern and Southern
California) estimated the attributable
risk of MI from OC use among women
aged 15-44 years to be less than 3 cases
per 1,000,000 woman-years.

A large, case-control investigation by
WHO found a risk of MI for OC users
between 4 and 5 times greater than for

nonusers.> Importantly, however, the risk
decreased and was not statistically signifi-
cant for women who did not smoke and
had their blood pressure checked before
beginning OC use. A review of all MI
studies by Petitti et al concluded that past
OC use does not increase the risk of M1.9

Introduction

In the 1960s and 1970s, most oral
contraceptive (OC) formulations con-
tained at least 80 to 100 mcg of estro-
gen and high doses of progestogen.
These formulations appeared to be
associated with an increased risk of
cardiovascular disease, including MI,
stroke and venous thromboembolism
(VTE). Subsequent analyses linked MI
to cigarette smoking. They suggested
that the reduction in estrogen dose
and better screening for risk factors de-
creased the risk of MI, stroke, and VTE.

In 1995, published data suggested
an increased risk of VIE with newer
OC formulations.’-* One of these
studies also looked at the risk of MI
associated with OC use.* Preliminary
data suggested that OCs containing
third-generation progestins (desoges-
trel or gestodene) protected against
MI when compared with formulations
containing levonorgestrel.

This investigation, the Transnational
Study on Oral Contraceptives and the
Health of Young Women, published
its final results in 1997.10 The study
found a statistically significant differ-
ence between the occurrence of MI in
users of third- vs. second-generation
pills (odds ratio [OR]= 0.3; 95% con-
fidence interval [CI], 0.1-0.9).

A heated debate followed.11-15 The
tinding was based on a small number
of women with MI (n=7) taking the
new progestin pills. Arguments sug-
gested that formulations containing
gestodene and desogestrel were, in
fact, just as safe as levonorgestrel
products because the increased risk of
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VTE was offset by the reduced risk of
MI.1112 Furthermore, it was suggest-
ed that morbidity and mortality from
VTE was less than that from MI and
thus the MI data should be given
greater weight when evaluating the
risk-to-benefit ratio.

This issue of The Contraception
Report examines the data from the
Transnational Study as well as popula-
tion-based mortality data concerning
MI among young women. In addi-
tion, we examine data from two
recent investigations, the WHO
case-control study in Europe and
developing nations and data from
the Kaiser Permanente HMO in the
United States. We also look at the
effect of cigarette smoking on MI
when combined with OC use and
make recommendations regarding
prescribing and patient counseling.

The Transnational Study

The Transnational Study gathered
data on 182 cases aged 16-44 years
with MI.10 Controls were 635 women
without MI; researchers enrolled at
least one community and one hospi-
tal control per case. The matched
case-control study enrolled women
from 16 centers in the United King-
dom, Germany, France, Austria and
Switzerland, with the majority of cases
coming from the U.K. and Germany.

The study found ORs ranging
between 2 and 4 for MI among users
of first- or second-generation OCs.
Women using first-generation pills
(defined as those containing >50 mcg
estrogen and various progestins) had
an OR of 4.7 (95% CI, 1.5-14.3).
Second-generation pills (containing
<35 mcg estrogen and progestins other
than desogestrel and gestodene)
had an OR of 3.0 (95% CI, 1.5-5.9).
Levonorgestrel-containing products
had an OR of 3.4 (95% CI, 1.6-7.0).
Norgestimate products were included
with second-generation pills.



Figure 1

Mortality* from Myocardial Infarction in Women and Men

Aged 15-44 Years in England and Wales, 1984-1992
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Transnational results also suggested
less risk of MI among smokers using
OCs containing the third-generation
pills compared to those using second-
generation pills. Third-generation
pill users who smoked had an RR=3.8
(95% CI, 0.7-21.7), about one-third
that of second-generation pill users
who smoked (RR=9.5; 95% ClI, 2.9-
31.0). Of note, these 95% confidence
intervals were wide and overlapping.

Two facts limit conclusions that
can be drawn from the Transnational
results. First, only 7 cases were third-
generation pill users. Second, 80% of
the cases were smokers, while about
35% of controls smoked. The data
could not be stratified for cigarette
smoking within each progestin
category, limiting the interpretation
of the results.

The authors of the study suggest
that “Third-generation OCs are the
tirst to be associated with no excess
risk of M1"10 Given the small num-
ber of cases, the association needs to
be examined within the context of
other data concerning the type of
progestin and MI, and the overall

data concerning the association
between OCs, especially modern,
low-dose formulations, cigarette
smoking and MI.

Population-Based Data on
Mortality from MI

Mortality data from Europe indicate
the rarity of fatal MI among repro-
ductive aged women. Data from the
Dutch Central Bureau of Statistics
were used to estimate the yearly num-
ber of deaths from acute MI among
men and women aged 15-49 years.1¢
The mortality from MI among men
has consistently dropped from 199
per million in 1986 to 123 per
million in 1993. On the other hand,
women'’s mortality rate from MI has
remained stable. The mortality rate
was extremely low, ranging from 31
per million (in 1988, 1989 and 1990)
to 36 per million (in 1993) and 37 per
million (in 1986). Between 1990 and
1993, a time when third-generation
pills were being used more frequently
in Europe, mortality increased slightly
from 31 per million to 36 per million.
Thus, these indirect data suggest that

no substantial increase or decrease in
fatal MI is occurring in the Netherlands.

Similar data from England and
Wales also confirm the rarity of fatal
MI among young women.!7 Using
death certificates for men and women
aged 15-44 years, researchers calculat-
ed death rates per million person-years
in England and Wales between 1984
and 1992. The death rates were ana-
lyzed separately for persons aged
15-29 years and 30-44 years. Women
age 30 years and older had more
deaths than those 29 years and
younger. “Deaths from MI decreased
to a similar extent in both men and
women between 1984 and 1992,
although the change was not signifi-
cant for women aged 15-29 [years]
(Figure 1).” The similar downward
trend in men and women does not
support a decrease in mortality from
MI owing to use of newer OCs by
reproductive age women.

Limitations of these indirect
data include possible diagnostic
bias, inaccuracy of death certificate
diagnosis and/or changes in other
risk factors. The author concludes



that “If preparations containing
desogestrel and gestodene were
confirmed to carry a reduced risk of
MI, their use might reduce overall
mortality in [women over age 30].
Currently, however, there is inade-
quate evidence to substantiate this.
[Importantly] the data illustrate the
rarity of fatal ... MI in women of
childbearing age.”

U.S. Data

Data from a large U.S. HMO con-
firm the safety of OCs in women
without cardiovascular risk factors.618
Sidney et al performed a population-
based, case-control study of women
aged 15-44 years enrolled in the Cali-
fornia Kaiser Permanente Medical Care
Program (Northern and Southern re-
gions). Cases were obtained during a
39-month period from 1991 through
1994. Members of the Kaiser plan are
from ethnic backgrounds that gener-
ally represent the entire population
of California. About 54% are white
non-Hispanic, 20% Hispanic, 12%
African American, 10% Asian and
4% other and unknown.

The incidence of MI (excluding
those occurring during pregnancy)

was S per 100,000 woman-years (187
cases during 3.6 million woman-years
of observation).!® These estimates
were substantially lower among
women younger than age 35 years
and only increased substantially
among women aged 40-44 years
(Figure 2). MI was very rare until age
35 years. The researchers estimate
that the attributable risk of MI from
OC use is less than 3 cases per
1,000,000 woman-years.

The OR for MI in current OC users
compared with noncurrent users was
1.65 (95% CI, 0.45-6.1).6 [Noncurrent
users defined as women not currently
using OCs, but who may have used
them in the past.] For current use
compared to no use, the OR was 1.1
(95% CI, 0.3-4.7) (Figure 3). Past
use also was not associated with any
increased risk of MI. The wide con-
fidence intervals reflect the overall
rarity of MI in reproductive age
women.

The authors also calculated adjust-
ed odds ratios for risk of MI according
to age, smoking status and progestin
type. Due to small numbers of cases
in each of these categories the results
were statistically unstable. Among 6

Figure 2
Estimated Incidence of First-Ever Myocardial Infarction

in Women Aged 15-44 Years from the
Kaiser Permanente Medical Care Program* — 1991-1994
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cases using norethindrone-containing
preparations, 2 cases using norgestrel
preparations, and 2 cases using “other”
progestins, no statistically significant
differences could be found in risk of
MI among formulations.

WHO Data from Europe and
Developing Nations

The WHO Collaborative Study of
Cardiovascular Disease and Steroid
Hormone Contraception enrolled
women from 21 centers in 17 coun-
tries in Europe, Asia, Africa and Latin
America.> This hospital-based, case-
control study gathered data on 384
acute MI cases. Of these, 89% in
Europe and 78% in the developing
countries were classified as “definite.”
“EKGs and cardiac enzyme results
were available for more than 99% of
cases in Europe and 90% in the devel-
oping countries.” For 16 women, data
were insufficient to determine reliably
the diagnosis; these women were sub-
sequently excluded from the analyses.

Overall Results

Overall, women using OCs had
about a fivefold increased risk of MI
compared with women not using
OCs. The OR for acute MI in Europe
was 5.0 (95% CI, 2.5-9.9) and 4.8
(95% ClI, 2.5-9.0) in developing
nations. These findings were gener-
ally higher than the one- to twofold
increased risk of MI observed in many
other studies within the past 10 years.
WHO points out that “these risk esti-
mates reflect the frequent coexistence
of other risk factors [confounding]
among OC users who have acute ML
Very few MIs were identified among
women who had no cardiovascular
risk factors and who reported that
their blood pressure had been checked
before OC use; odds ratios associated
with OC use in such women were not
increased in either Europe or the devel-
oping countries [italics added].”

Cigarette Smoking and MI

Cigarette smoking greatly increases
the likelihood of having an MI. The
WHO analysis found that more than
twice as many cases smoked cigarettes
as did controls (77% vs. 35%). This



Figure 3
Adjusted Odds Ratios for Myocardial Infarction

According to Oral Contraceptive Use,
Kaiser Permanente Medical Care Program* — 1991-1994
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was similar to the Transnational
Study in which 80% of cases were
smokers. Compared with nonsmok-
ing women who did not use OCs,
OC users who smoked 10 or more
cigarettes daily significantly and
exponentially increased their risk

of MI in Europe (OR=87; 95% CI,
30-254) and in developing countries
(OR=23; 95% ClI, 8-67).

Hypertension

Hypertension is associated with an
increased risk of MI. A history of hyper-
tension alone in European women not
taking OCs conferred about five times
the risk of MI compared to those

without hypertension (OR=5.4; 95%
Cl, 2.4-12.4).5 According to WHO,
“In Europe and in the developing
countries, odds ratios were consis-
tently higher among women who
reported that their blood pressure
was not checked before the current
episode of OC use, irrespective of age
or estrogen dose.”

A review of the literature found
three studies that directly compared
the risk of MI in current OC users
with and without diagnosed hyper-
tension compared to noncurrent
users.’? Two of the three studies
found a four- to 17-fold increased
risk for OC users with hypertension

-
Absolute Risk of Acute Ml from the Kaiser Permanente HMO

* Estimates suggest that Ml is very rare among women under age 35 years
* Ml risk increases slightly for those age 35 to 44, but is still rare

* The attributable risk of Ml among reproductive age women using OCs
is estimated to be less than 3 per 1,000,000 woman-years

* Given that the absolute risk of Ml is very small, clinicians should focus
on helping women prevent unintended pregnancy, which carries greater

risks for morbidity and mortality

compared to OC users without
hypertension. The third study found
the opposite effect, but confidence
intervals were very wide.

Age

WHO found no consistent pattern
of increasing risk of MI in OC users
with advancing age.> OC users
younger than age 35 years did not
have an appreciably different risk of
MI than those over age 35 years. In
fact, older women had lower ORs
than did younger women in Europe.
Women from developing nations had
similar risk estimates regardless of
age. A literature review found that
four studies which directly examined
this issue did not find consistent
evidence of an effect of age on the
risk of MI with OC use.?®

Estrogen Dose

WHO found no clear relationship
between estrogen dose and risk of
MI. Those taking high- and low-dose
OCs had similar MI risk estimates.
A review by Petitti et al found four
studies that looked at the relationship
of dose to MI risk.1? Two studies
examining directly estrogen dose, OC
use and risk of MI “do not provide
convincing evidence that the risk of
MI is lower in users of low estrogen
OCs.” The two other studies did not
provide comparison data for users of
low-dose pills. Petitti et al conclude,
“Because progestogen type and dose
have changed over the same time
period as changes in estrogen dose, it
is extremely difficult to sort out the
separate independent effect of estro-
gen dose and progestogen time and
dose, given the rarity of MI events in
women of childbearing age and the
serious methodologic problems of
epidemiologic studies of this topic.”

Interaction Among Smoking,
Hypertension and Other Risk Factors
WHO investigators point out the
strong association between smoking
and other risk factors and an increased
risk of MI among women taking OCs.
For example, among women not
taking OCs, those who smoked had
eight times the risk of having an MI



Cigarette Smoking and the Risk of Ml

¢ Cigarette smoking is the greatest risk factor for Ml among women

using OCs

* Young women should be encouraged to stop smoking rather than stop

using OCs

* Women over 35 years of age who cannot stop smoking should be
encouraged to use another method of birth control

* Treatment options for helping patients stop smoking include nicotine
replacement therapy, structured self-help programs, and the anti-

depressant bupropion

¢ Physician recommendation to stop smoking is very important and

should be repeated at each visit

as those who didn’t. WHO took note
of “the large impact of smoking and
reported blood-pressure checking on
odds ratios associated with current
OC use among women with no
other cardiovascular risk factors. ...
Although confidence intervals were
wide, odds ratios were not increased
among those very few women with-
out other risk factors who did not
smoke and who reported a blood pres-
sure check before the current episode
of OC use.”> WHO attributes the five-
fold increased risk of MI to “high
rates of coexistent risk factors and in-
adequate screening among OC users.”
A reanalysis of the Royal College
of General Practitioners’ Oral Contra-
ception Study also found no elevated
risk of MI in current OC users who
did not smoke.2® Women who did
not smoke and used OCs had an RR
0of 0.9 (95% CI, 0.3-2.7). Light smok-
ers using OCs significantly tripled
their risk of MI and heavy smokers
using OCs had 20 times the risk as
nonsmokers (Figure 4).

WHO Review of Cardiovascular
Events and 0Cs

Because of the recent controversy
and new data becoming available,
WHO recently reviewed the evidence
concerning cardiovascular events
and OCs.2! On November 3-7, 1997,
invited experts, researchers, investiga-
tors with as yet unpublished data,
and representatives of manufacturers
of steroid hormone contraceptives

met to discuss the latest findings.
Representatives of the United Nations
Population Fund and authorities
from the United Kingdom, Germany,
the United States and the European
Union also attended.

The WHO Scientific Group publish-
ed its summary findings at the end of
November 1997.21 WHO noted the
general safety of OCs, especially when
used in nonsmoking women without
other cardiovascular risk factors who
have their blood pressure checked.
With regard to M1, their conclusions
state that in such women, “the risk
of MI in users of combined OCs is
not increased regardless of age (see
summary box on next page).”

Not everyone agrees with WHO’s
assessment.?2 One investigator with
the Transnational Study criticized
WHO for not having independent
observers at each closed session. He
admonished WHO authors for not
stating more clearly the safety of all
OCs and stated his belief that WHO
should have placed greater emphasis
on the findings with regard to MI and
new progestins.

WHO responded to such criticisms
in a letter in The Lancet.23 WHO
affirmed that background papers (now
published in Contraception, March
1998) would address all the various
subtleties in assessing cardiovascular
safety of OCs. WHO further states,
“The assessment of the scientific
group was that the available low-dose
combined oral preparations can be
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regarded as safe contraceptives for
healthy women by any standards. [In
addition] conclusions of the scientific
group should not be viewed in isola-
tion but form a part of the detailed
information needed when making
informed choices in this important
area of preventive medicine.”

MI and Type of Progestin

Three recent case-control studies
did not find significant differences
between new progestins and older
progestins for risk of MI1.>7 WHO
found an OR of 0.97 with wide confi-
dence intervals (0.1-7.0) for gestodene
and desogestrel preparations (3 cases,
5 controls) compared with nonusers
of OCs. The OR for preparations
with levonorgestrel (13 cases and 17
controls) was 1.6 (95% CI, 0.5-5.5).
Neither of these results was signifi-
cantly different from the other.

Figure 4
Estimated Relative Risk of
Myocardial Infarction in
Current Oral Contraceptive

Users According to Smoking
Status — Royal College of
General Practitioners’
Oral Contraception Study
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WHO Scientific Group Conclusions

* The risk of Ml in users of combined OCs is not increased regardless

of age for women who:
— Do not smoke

— Have their blood pressure checked

— Do not have hypertension

* There is no increased risk of Ml in past users of OCs

¢ The available data do not allow a conclusion that the risk of Ml in users
of low-dose combined OCs is related to progestogen type

Furthermore, WHO noted a dispari-
ty in blood pressure checking that may
explain the somewhat higher OR for
levonorgestrel. All gestodene and deso-
gestrel users had their blood pressure
checked while only 6 cases and 11
controls using levonorgestrel had their
blood pressure checked before use.

WHO concludes that their data do
not support the Transnational Study
findings with regard to MI and type

of progestin (Figure 5). They state,
“The [WHO] study had insufficient
power to investigate whether for a
given estrogen dose, the dose of
progestogen had a major impact on
risk of MI, or to assess any differences
in risk according to type of progesto-
gen. The very limited information
from this study on any differences in
MI risk associated with the use of OCs
containing desogestrel or gestodene

Figure 5

and levonorgestrel is compatible with
large differences between these prod-
ucts in either direction and hence
no useful conclusions can be drawn
from our data.”s

Jick et al, using data from a U.K.
general practice database, also found
nonsignificant differences between
levonorgestrel and OCs containing
newer progestins.” Jick et al assessed
about 300,000 women with about
600,000 woman-years of use between
1991 and 1994. Ten women had a
diagnosis of acute MI and one other,
sudden death. Based on these 11
cases, the OR for desogestrel (n=1)
preparations was 0.7 (95% CI, 0.1-8.2)
and for gestodene (n=1) 0.6 (95% CI,
0.1-6.4) compared to levonorgestrel
(n=5). The other four cases were past
users of OCs. The wide confidence
intervals mean the estimates, based
on very small numbers of cases, lack
precision. Jick et al conclude that
“there is no difference in risk between

Estimated Relative Risk of Myocardial Infarction by Type of

Oral Contraceptive Progestin Compared to Noncurrent Use
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women receiving levonorgestrel,
desogestrel, or gestodene.”

The Kaiser Permanente investiga-
tion also found no evidence to support
a difference in risk of MI by type of
progestin.¢ The estimates, like those
from Jick et al, were based on small
numbers and have wide confidence
intervals (Figure 5).

Petitti et al also point out that
the finding of a protective effect of
desogestrel and gestodene-containing
OCs is inconsistent, depending on
type of control group.1® As Figure 5
shows, the Transnational Study data
indicate that, for hospital controls,
the RR of MI with use of gestodene
or desogestrel is similar to that of
levonorgestrel and other products.
Only when community controls
alone are included does the possible
protective effect appear.

Earlier Studies of Progestins and Mi
Earlier studies also shed some light
on whether MI differs by type of prog-
estin, although these studies could
not include third-generation pills.24-26
The Royal College of General Practi-
tioners’ Oral Contraception Study
found no difference in risk of MI
by type of progestin.2¢ Croft and
Hannaford found no difference in risk
of MI among women who had used
levonorgestrel, women who had ever
used all other types of progestogens,

and women who had never used
any pill.

An early study (1980) by Meade
et al looked specifically at ischemic
heart disease and other cardiovascu-
lar disease by type of progestogen.2s
This study found that in pills con-
taining 50 mcg estrogen, there was
a statistically significant trend of in-
creasing risk of ischemic heart disease
with higher norethindrone doses.
“However, there was no statistically
significant difference in the risk of
ischemic heart disease comparing 250
and 150 mcg of levonorgestrel at a
tfixed dose of 30 mcg of ethinyl estra-
diol. In fact, the estimated risk of
ischemic heart disease was lower at
the higher dose of levonorgestrel.”

Kay et al, on the other hand, found
no significant trend of increased risk
of ischemic heart disease when com-
paring the exact same formulations
of norethindrone- and levonorgestrel-
containing preparations.?¢ In a
review of the literature concerning
MI and OC use, Petitti et al conclude,
“Taken as a whole, the data do not
provide convincing evidence of
differences in the risk of MI among
low estrogen (<50 mcg) OC formu-
lations by types of progestogen. ...
It will be very difficult to resolve
definitively the question of whether
progestogen type modifies the effect
of current use of low estrogen OCs

Risk of MI and OC Progestin Type

* The Transnational Study Group found a significantly decreased risk of Mi
with new progestin formulations containing gestodene and desogestrel
compared to levonorgestrel-containing OCs

* The Transnational Study Group finding was based on very few cases tak-
ing third-generation pills (n=7) and must be interpreted with caution

* Importantly, 80% of cases in the Transnational Study Group were smokers
¢ This finding was not confirmed by WHO or U.K. General Practice

Research Database investigations

* Animal data suggest that estrogens protect against arterial thrombotic
disease even when used in combination with levonorgestrel

* Findings concerning particular formulations must not be taken out of
context, whether the outcome is venous thromboembolism, MI, stroke

or another endpoint
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for MI because of the relative rarity
of MI, the large number of different
progestogens to be compared, and
the geographic aggregation of use
of specific formulations.”1?

Experimental Data

One animal experiment offers evi-
dence that levonorgestrel-containing
OCs may protect against arterial
thrombosis, the type of thrombosis
associated with MI.27 Researchers in-
vestigated whether OCs or hormone
replacement therapy regimens
increase the risk of arterial thrombot-
ic events using cynomolgus macaque
monkeys, an accepted animal model
for studying human atherosclerosis.
Data from this model had previously
shown that OCs protected monkeys
from developing atherosclerotic
plaques while being fed an athero-
genic diet.28:29

Cynomolgus macaque monkeys
provide an ideal animal model for
studying atherosclerosis in women
for several reasons. They have 28-day
menstrual cycles, natural menopause
and “cyclic changes in plasma con-
centrations of estradiol, progesterone,
follicle-stimulating hormone, and
luteinizing hormone that are similar
both qualitatively and quantitatively
to those of [human] women."”2?

Premenopausal monkeys given a
triphasic levonorgestrel-containing
OC had a significantly reduced risk
of arterial thrombosis compared to
monkeys not given OCs. The research-
ers fed the monkeys an atherogenic
diet and then performed a standard
injury and stenosis procedure on the
carotid artery. When one case of
equivocal cyclic flow reduction is
excluded, the monkeys treated with
OCs were significantly less likely to
have an arterial thrombosis compared
to those who did not receive the OC
(14% vs. 54%, p<0.03). Furthermore,
monkeys treated with OCs had the
lowest incidence of arterial thrombosis
and the least amount of atherosclerosis.

The authors suggest that OCs
may help to protect against arterial
thrombosis. They point out that
estrogens “reduce the risk of coronary



Clinical Recommendations

* Encourage women to quit smoking rather than to stop using OCs
e Screen women for high blood pressure before prescribing OCs
* Let patients know about the health benefits of OCs

* Place risks in perspective — the risk of mortality during pregnancy is
much higher than any cardiovascular risks associated with OC use

* Choose an OC formulation based on prior successful use, good cycle
control and patient tolerability rather than concerns about Ml

heart disease, possibly by inhibiting
the progression of atherosclerotic
plaque or by protecting atherosclerotic
arteries against vasospasm.” The ef-
fect does not appear to be negated by
the small doses of progestins in OCs.

Past Use of OCs

A literature review by Petitti et al
found no increased risk of MI with
past use of OCs.1? A 1990 meta-analysis
by Stampfer et al of 13 studies had a
similar finding — a relative risk (RR)
of 1.0 (95% CI, 0.9-1.1) for MI with
past OC use.30 Data from WHO, the
Kaiser Permanente HMO and the
U.K. General Practice Database also
suggest no increased risk of MI with
past use of OCs — all reporting non-
significant ORs or RRs ranging from
0.6 to 1.5.

Attributable Risk vs. Relative Risk

The importance of attributable risk
versus relative risk is critical when
looking at an outcome measure that
is rare (such as MI in young women).
A small increase in the risk of a very
rare adverse outcome results in few
excess cases. Thus, relative risk
estimates, although more frequently
reported in the medical literature, are
not as useful as attributable risk esti-
mates for rare outcomes.3? Sidney et
al point out that data from the Kaiser
HMO suggest that “the estimated
fraction of myocardial infarction
cases attributable to current OC use
was 5%, or the equivalent of less than
three cases per 1,000,000 woman-
years.”18 This amount of possible
excess risk is compatible with risks
accepted in daily living.

Conclusion

Data are reassuring with regard
to the cardiovascular safety of OCs
among nonsmoking women who
have their blood pressure checked
prior to therapy. Clinicians should
focus on the health benefits of OCs
and on helping women who smoke
to stop. Women under age 35 years
who smoke may continue to use OCs
with counseling about the risk of
cardiovascular disease with smoking
cigarettes. Women over age 35 years
who smoke should be encouraged to
stop smoking or consider using prog-
estin-only OCs or another method
of birth control. In all cases, the
risk-to-benefit ratio must be taken
into consideration for women with
cardiovascular risk factors, especially
if a pregnancy will carry a high risk
to the woman or her fetus.

The available data on risk of MI
do not demonstrate any definitive
benefit based on type of progestin.
No change in prescribing habits or
clinical practice is warranted. Clini-
cians should choose an OC based on
patient needs such as prior successful
use, good cycle control and patient
tolerability. They need not concern
themselves about the risk of MI with
various formulations.

Patients will benefit the most from
counseling about OCs and treatment
related to smoking cessation. Coun-
seling should focus on preventing
unintended pregnancy, improving
compliance and informing patients
about the health benefits of OCs.
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Helping Patients Stop Smoking: A New Treatment Option

Introduction

About 22 million U.S. women smoke
cigarettes.! Women who smoke need
to be counseled to quit.23 Cigarette
smoking results in increased risks
of cardiovascular and pulmonary
disease, as well as adverse pregnancy
outcomes.2 The reproductive health
effects of smoking include an in-
creased risk of cervical cancer, early
onset of menopause, conception
delay, decreased fertility and ectopic
pregnancy. For the fetus and infant,
the increased risks include stillbirth,
low birth weight, and sudden infant
death syndrome (SIDS).

When Women Start Smoking

Most women begin smoking
cigarettes during the teen years.4
Few women begin smoking after 20
years of age. In fact, “among adult
smokers, 91% had their first cigarette
before age 20 and 77% became daily
smokers by age 20.”2 Data from the
Centers for Disease Control and
Prevention (CDC) 1995 Youth Risk
Behavior Survey show that 70%
of teenage women had ever tried
cigarettes, 34% had smoked within
the 30 days prior to the survey, and
16% reported frequent smoking
(defined as smoking on >20 of 30
days prior to the survey).’

The percent smoking varied by
age and ethnicity. About twice as
many older teens were frequent
smokers than younger teens (10%
in the 9th grade vs. 20% in the 12th
grade). Non-Hispanic white women
were significantly more likely to
be frequent smokers than either
Hispanic or black women (Figure 1).

Clinicians can make a difference.”
Clinicians should regularly ask about
smoking, advise all patients who
smoke to stop, and assist the patient
by assessing the patient’s motivation
and by assessing nicotine depen-
dence.” A comprehensive overview
by the Agency for Health Care Policy
and Research concludes that nicotine

replacement therapy helps smokers
quit, irrespective of the intensity of
psychosocial support. The data also
suggest that having several different
clinicians in different settings reinforce
the message to quit can be helpful.”

Pharmacological aids include nico-
tine gum, nicotine patches, nicotine
nasal spray and a new treatment,
bupropion. This article reviews the
use of the antidepressant bupropion
and gives clinicians a short synopsis
of guidelines to help assist women to
stop smoking.8?

Sustained-Release
Antidepressant Treatment
Background

The link between smoking and
depression prompted research into
whether antidepressant medications
could help patients stop smoking.?

Figure 1

Percentage of Teenage Women
Who Reported Frequent*

Cigarette Smoking by
Race/Ethnicity — Youth Risk
Behavior Survey, 1995

251
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Percentage Smoking
=

0 . -
Non-Hispanic  Hispanic Non-Hispanic
White Black
Race/Ethnicity

*Smoked cigarettes on 220 of the 30 days preceding
the survey

Source: Centers for Disease Control and
Prevention, 1996 (see reference 5).
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Data indicate that smokers are more
likely to have a history of major depres-
sion compared to nonsmokers.10.11
The mechanism by which the two are
linked is not known. However, since
nicotine stimulates the neurotransmit-
ters norepinephrine, dopamine and
serotonin, an antidepressant may help
the smoker achieve the desired brain
stimulating effect without having to
smoke cigarettes. Another hypothesis
postulates a genetic link between
smoking and depression.

A randomized, double-blind,
placebo-controlled trial found that
a sustained-release antidepressant,
bupropion, significantly improves
smoking cessation compared to place-
bo.12 Previous double-blind research
indicated that an immediate-acting
form of the drug also helped smokers
quit.’3 The Food and Drug Admin-
istration (FDA) has approved the
long-acting preparation for smoking
cessation therapy.

Researchers enrolled 615 men
and women who were not currently
diagnosed with depression, although
they could have had a history of
depression.1? The patients received
either placebo, or a 100, 150, or 300
mg dose of bupropion.

All patients received brief counsel-
ing lasting 10 to 15 minutes. Staft
members provided counseling at
baseline, weekly during treatment,
and at 8, 12, 26 and 52 weeks. Patients
received follow-up phone calls at 3
days after the target quit date and at
4,5,7,8,9,10 and 11 months.

Patients received the drug for 7
days before their quit date in order
for the medication to take full effect.
The eighth day was the target quit
date. Treatment with the medication
continued for an additional 6 weeks.
Patients were followed for up to 1
year. The duration of use was based
on pilot studies and studies of the
nicotine patch, which suggest that
treatment beyond 8 weeks does not
result in more smoking cessation.



Figure 2

Percentage of Patients with Continuous Smoking Cessation
by Dose of Bupropion over 1 Year

4

30 —

Percentage Not Smoking

* 300 mg bupropion
Il 150 mg bupropion
A\ 100 mg bupropion
@ placebo

6 weeks 3 months

6 months 12 months

Duration of Continuous Smoking Cessation

p<0.001 vs. placebo
"p=0.01 vs. placebo

1p=0.04 vs. placebo
**p=0.03 vs. placebo

Source: Hurt RD, et al, 1997 (see reference 12).

Researchers confirmed smoking
cessation by means of carbon mon-
oxide concentration in expired air
(10ppm or less).

Short-term medication treatment
(6 weeks) with all doses of bupropion
resulted in significantly better smok-
ing cessation compared to placebo
(Figure 2). Continuous abstinence was
also significantly better for the 300
mg and 150 mg treatment groups at
the end of 6 months and 1 year of
follow-up compared to placebo. This
significant dose-response was found
throughout the 6 weeks of medication
therapy and 1 year of follow-up.

Weight Gain

Weight gain was inversely related
to dose. Among those who refrained
from smoking for the entire year
(n=103), the mean absolute weight
gain was lowest in the 300 mg dose
group. The mean weight gain was
2.9 kg in the placebo group, 2.3 kg
in the 100 and 150 mg groups, and
1.5 kg in the 300 mg group (p=0.02).

Depression
Researchers found no difference
among the groups in depression as

measured by the Beck Depression
Inventory.

Side Effects

The most common complaints
included headache (about 30%),
insomnia (about 30%) and dry mouth
(about 13%). Because bupropion is
associated with seizures, researchers
carefully monitored all patients for
this side effect. No patient had a
seizure on bupropion. A history of
seizure disorder or risk of seizures
contraindicates therapy with bupropi-
on. Conditions that might predispose
to seizures, such as anorexia nervosa,
bulimia, alcohol withdrawal, and
cocaine abuse also contraindicate
bupropion therapy.

Dose and Duration of Treatment

The researchers recommend using
the 300 mg dose because of the signifi-
cant effect on smoking cessation at
1 year and the minimal weight gain
associated with treatment. They also
recommend a 7- to 12-week course of
treatment, although they cautioned
that the optimal duration of treat-
ment is not known. Debate exists
about whether the 150 mg dose
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might be as effective and more cost-
effective in the long run.4

Counseling Women to Quit
Guidelines from the National
Cancer Institute recommend that
all clinicians advise persons who
smoke to stop.¢ The intervention
steps are called the 4As (see box
below): ASK all patients about smok-
ing; ADVISE all patients to quit;
ASSIST with motivation and assess
nicotine dependence; and, ARRANGE
for a follow-up appointment. Assist-
ing patients includes determining
how much they smoke, how ready
they are for change, whether they’ve
tried to quit in the past, and their
motivation for quitting now.
Clinicians should assess for
nicotine dependency (see box on next
page). In most cases, clinicians
should offer nicotine replacement
therapy, especially if patients have
tried to quit in the past and
experienced withdrawal symptoms
(see box on next page). These
products are associated with a two- to
fourfold increase in successful
quitting compared with placebo.
Even in pregnant women, nicotine
replacement may carry fewer risks
for mother and fetus if the woman
smokes more than 10-15 cigarettes per
day. Researchers performed a small
study of maternal pharmacokinetics
and fetal effects of the nicotine patch
in eight pregnant women of between
28 and 37 weeks’ gestation who could
not stop smoking.!5 Reassuringly,

What Clinicians
Should Do

* ASK about cigarette smoking

* ADVISE all smokers to quit,
personalizing the reasons

* ASSIST all smokers to quit —
assess motivation, evaluate
nicotine dependency, provide
self-help materials

* ARRANGE for follow-up visits
and counseling




I .

Signs of Nicotine Dependency

* Smoke more than 1 pack/day
* Smoke the first cigarette within 30 minutes of waking 8.
* Smoke more during the first hours of the day than later on

* Report 4 or more withdrawal symptoms during a prior attempt to quit

Fiore M, Bailey W, Cohen S, et al. Smoking
Cessation: Clinical Practice Guideline No. 18:
Rockville, Md. Agency for Health Care
Policy and Research, Public Health Service;
1996. US Department of Health and
Human Services.

Goldstein MG. Bupropion sustained release
and smoking cessation. ] Clin Psychiatry
1998;59(suppl 4):66-72.

9. Benowitz NL. Treating tobacco addiction
— nicotine or no nicotine? N Engl ] Med
1997;337:1230-1231.

10. Anda RF, Williamson DF, Escobedo LG, et al.
Depression and the dynamics of smoking:
a national perspective. JAMA 1990;264:
1541-1545.

11. Glassman AH, Halzer JE, Covey LS, et al.
Smoking, smoking cessation, and major
depression. JAMA 1990;264:1546-1549.

12. Hurt RD, Sachs DPL, Glover ED, et al. A

comparison of sustained release bupropion
and placebo for smoking cessation. N Engl ]

U.S. Public Health Service. Smoking Med 1997;337:1195-1202. _
cessation in adults. Am Fam Physician 13. Ferry LH, Burchette R]. Efficacy of bupropi-
1995;51:1914-1918. on for smoking cessation in non-depressed

4. Nelson DE, Giovino GA, Shopland DR, et al. smokers. ] Addict Dis 1994;13:249.
Trends in cigarette smoking among US 14. McAfee T, France E. Sustained-release bupro-
adolescents 1974 through 1991. Am J Public pion for smoking cessation. N Engl ] Med
Health 1995;85:34-40. 1998;338:619. Letter.

5. Centers for Disease Control and Prevention. 15. Wright LN, Thorp JM, Kulier JA, et al. Trans-

Nicotine Withdrawal Symptoms

(4 or more during prior quit attempt indicates nicotine withdrawal)

e craving cigarettes » difficulty concentrating

* restlessness * insomnia

* anxiety ¢ depressed mood

* frustration, anger ¢ increased appetite or weight gain

no adverse effects of the patch were 3.
found. The risks of nicotine during
pregnancy must be weighed against
the risks for mother and fetus associ-
ated with cigarette smoking.
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CME continued from page 2

Educational Objectives: After reading this monograph,

participants will be able to:

1) identify two limitations concerning the data on progestins
and MI from the Transnational Study on Oral Contraceptives
and the Health of Young Women;

2) explain the findings concerning past use of OCs and risk of
MI in young women;

3) state the finding of the Kaiser Permanente health maintenance
organization regarding the risk of MI among nonsmoking
women taking OCs;

4) identify the relationship between OC use, acute MI and age
found by the World Health Organization Collaborative Study
of Cardiovascular Disease and Steroid Hormone Contraception;

5) name an antidepressant that has been found to increase
significantly the rates of smoking cessation during 1 year
of follow-up; and,

6) state the ethnic group of teenage women who reported
the highest rate of frequent cigarette smoking (20 or more
cigarettes in the preceding month) in the 1995 Youth Risk
Behavior Survey.

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

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

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
through the joint sponsorship of the Dannemiller Memorial Educa-
tional Foundation and Emron. 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 towards the AMA Physician’s Recognition Award.
Each physician should claim only those hours of credit that he/she
actually spent in the educational activity.

This continuing medical educational activity is made possible
through an unrestricted educational grant from Wyeth-Ayerst
Laboratories.
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Please mark your answers on the CME Quiz Answer Form.

1.

In the Transnational Study on Oral Contraceptives and
the Health of Young Women and the World Health
Organization investigation, approximately how many
of the women who experienced myocardial infarction
smoked cigarettes

a. 20%
b. 40%
c. 60%
d. 80%

. What is one limitation of the Transnational Study

tindings with regard to a reduced risk of MI for
desogestrel- or gestodene-containing OCs

a. uncertainty of MI diagnosis

b. fewer than 10 cases taking desogestrel- or
gestodene-containing OCs

c. norgestimate was classified as a third-generation
progestin
d. exclusion of new starts from the analysis

Data from the Kaiser Permanente HMO in the
United States suggest the risk of MI is

a. increased by about 45% for women taking OCs
b. increased by about 30% for past users of OCs

¢. not increased among nonsmoking women
taking OCs

d. decreased by about 45% for past users of OCs

Studies suggest that for women who use OCs,
the greatest risk factor for having an Ml is

a. cigarette smoking
b. OC progestin type
c. low parity

d. gestational diabetes

The WHO study on hormonal contraception and
cardiovascular disease found that in OC users,
the risk of acute MI

a. doubled among women over age 30 years
b. tripled among women over age 40 years

c. doubled among women over age 30 who took
high-dose OCs

d. did not differ substantially by age
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6.

10.

Data from the Kaiser Permanente HMO suggest that
the risk of MI attributable to OCs among nonsmoking
women is

a. less than 3 cases per 1,000,000 woman-years
b. about 30 cases per 1,000,000 woman-years
c. less than 3 cases per 100,000 woman-years
d. about 30 cases per 100,000 woman-years

A 1998 review of the literature by Petitti et al found
about what risk of MI with past use of OCs

a. a 25% increased risk
b. a 50% increased risk
¢. no increased risk

d. a 25% decreased risk

Which ethnic group of teenage women reported the
highest rate of frequent cigarette smoking in the 1995
Youth Risk Behavior Survey

a. Asian

b. non-Hispanic white
¢. non-Hispanic black
d. Hispanic

. Which of the following doses of the antidepressant

bupropion resulted in significantly higher rates of
smoking cessation compared to placebo at 1 year
of use

a. S0 mg

b. 100 mg
c. 200 mg
d. 300 mg

Which of the following is considered a
contraindication to use of bupropion for
smoking cessation treatment

a. asthma

b. seizure disorder
C. sinusitis

d. depression
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