
not be used during pregnancy to treat threatened or habitual abortion.
7. Gallbladder Disease: Earlier studies have reported an increased lifetime relative risk of gallbladder surgery in users of oral contraceptives and

estrogens. More recent studies, however, have shown that the relative risk of developing gallbladder disease among oral contraceptive users may
be minimal. The recent findings of minimal risk may be related to the use of oral contraceptive formulations containing lower hormonal doses of
estrogens and progestogens.

8. Carbohydrate and Lipid Metabolic Effects: Oral contraceptives have been shown to cause glucose intolerance in a significant percentage of
users. Oral contraceptives containing greater than 75 micrograms of estrogens cause hyperinsulinism, while lower doses of estrogen cause less
glucose intolerance. Progestogens increase insulin secretion and create insulin resistance, this effect varying with different progestational agents.
However, in the nondiabetic woman, oral contraceptives appear to have no effect on fasting blood glucose. Because of these demonstrated effects,
prediabetic and diabetic women should be carefully observed while taking oral contraceptives.
A small proportion of women will have persistent hypertriglyceridemia while on the pill. As discussed earlier (see WARNINGS 1a. and 1d.),
changes in serum triglycerides and lipoprotein levels have been reported in oral contraceptive users.

9. Elevated Blood Pressure: Women with significant hypertension should not be started on hormonal contraceptive.An increase in blood pressure
has been reported in women taking oral contraceptives and this increase is more likely in older oral contraceptive users and with continued use.
Data from the Royal College of General Practitioners and subsequent randomized trials have shown that the incidence of hypertension increas-
es with increasing concentrations of progestogens. Women with a history of hypertension or hypertension-related diseases, or renal disease
should be encouraged to use another method of contraception. If women with hypertension elect to use oral contraceptives, they should be mon-
itored closely, and if significant elevation of blood pressure occurs, oral contraceptives should be discontinued (see CONTRAINDICATIONS sec-
tion). For most women, elevated blood pressure will return to normal after stopping oral contraceptives, and there is no difference in the occur-
rence of hypertension among ever- and never-users.

10. Headache: The onset or exacerbation of migraine or development of headache with a new pattern that is recurrent, persistent, or severe requires
discontinuation of oral contraceptives and evaluation of the cause. (See WARNINGS, 1c.) 

11. Bleeding Irregularities: When prescribing Seasonale®, the convenience of fewer planned menses (4 per year instead of 13 per year) should be
weighed against the inconvenience of increased intermenstrual bleeding and/or spotting.
The clinical trial (SEA 301) that compared the efficacy of Seasonale® (91-day cycles) to an equivalent dosage 28-day cycle regimen also assessed
intermenstrual bleeding. The participants in the study were composed primarily of women who had used oral contraceptives previously as
opposed to new users. Women with a history of breakthrough bleeding/spotting ≥ 10 consecutive days on oral contraceptives were excluded
from the study. More Seasonale® subjects, compared to subjects on the 28-day cycle regimen, discontinued prematurely for unacceptable bleed-
ing (7.7% [Seasonale®] vs. 1.8% [28-day cycle regimen]).
Table 4 shows the percentages of women with ≥ 7 days
and ≥20 days of intermenstrual spotting and/or bleeding
in the Seasonale® and the 28-day cycle treatment
groups.

Total days of bleeding and/or spotting (withdrawal plus inter-
menstrual) were similar over one year of treatment for
Seasonale® subjects and subjects on the 28-day cycle regimen.
As in any case of bleeding irregularities, nonhormonal causes
should always be considered and adequate diagnostic meas-
ures taken to rule out malignancy or pregnancy.
In the event of amenorrhea, pregnancy should be ruled out.
Some women may encounter post-pill amenorrhea or
oligomenorrhea (possibly with anovulation), especially when
such a condition was preexistent.

PRECAUTIONS
1. Sexually Transmitted Diseases: Patients should be counseled that this product does not protect against HIV infection (AIDS) and other sex-

ually transmitted diseases. 
2. Physical Examination and Follow-up: A periodic history and physical examination are appropriate for all women, including women using oral

contraceptives. The physical examination, however, may be deferred until after initiation of oral contraceptives if requested by the woman and
judged appropriate by the clinician. The physical examination should include special reference to blood pressure, breasts, abdomen and pelvic
organs, including cervical cytology, and relevant laboratory tests. In case of undiagnosed, persistent or recurrent abnormal vaginal bleeding,
appropriate diagnostic measures should be conducted to rule out malignancy. Women with a strong family history of breast cancer or who have
breast nodules should be monitored with particular care. 

3. Lipid Disorders: Women who are being treated for hyperlipidemias should be followed closely if they elect to use oral contraceptives. Some
progestogens may elevate LDL levels and may render the control of hyperlipidemias more difficult. (See WARNINGS 1d.) 
In patients with familial defects of lipoprotein metabolism receiving estrogen-containing preparations, there have been case reports of significant
elevations of plasma triglycerides leading to pancreatitis.

4.  Liver Function: If jaundice develops in any woman receiving such drugs, the medication should be discontinued. Steroid hormones may be poor-
ly metabolized in patients with impaired liver function. 

5. Fluid Retention: Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and only with careful
monitoring, in patients with conditions which might be aggravated by fluid retention.

6. Emotional Disorders: Women with a history of depression should be carefully observed and the drug discontinued if depression recurs to a seri-
ous degree. Patients becoming significantly depressed while taking oral contraceptives should stop the medication and use an alternate method
of contraception in an attempt to determine whether the symptom is drug related. 

7.  Contact Lenses: Contact-lens wearers who develop visual changes or changes in lens tolerance should be assessed by an ophthalmologist.
8. Drug Interactions: Changes in contraceptive effectiveness associated with co-administration of other products

a. Anti-infective agents and anticonvulsants: Contraceptive effectiveness may be reduced when hormonal contraceptives are co-administered
with antibiotics, anticonvulsants, and other drugs that increase the metabolism of contraceptive steroids.  This could result in unintended
pregnancy or breakthrough bleeding.  Examples include rifampin, barbiturates, phenylbutazone, phenytoin, carbamazepine, felbamate,
oxcarbazepine, topiramate, and griseofulvin.  Several cases of contraceptive failure and breakthrough bleeding have been reported in the
literature with concomitant administration of antibiotics such as ampicillin and tetracyclines.  However, clinical pharmacology studies inves-
tigating drug interaction between combined oral contraceptives and these antibiotics have reported inconsistent results. 

b. Anti-HIV protease inhibitors: Several of the anti-HIV protease inhibitors have been studied with co-administration of oral combination hor-
monal contraceptives; significant changes (increase and decrease) in the plasma levels of the estrogen and progestin have been noted in
some cases.  The safety and efficacy of combination oral contraceptive products may be affected with co-administration of anti-HIV pro-
tease inhibitors.  Healthcare providers should refer to the label of the individual anti-HIV protease inhibitors for further drug-drug interac-
tion information.

c. Herbal products: Herbal products containing St. John’s Wort (hypericum perforatum) may induce hepatic enzymes (cytochrome P450)
and p-glycoprotein transporter and may reduce the effectiveness of contraceptive steroids.  This may also result in breakthrough bleeding. 

Increase in plasma levels of estradiol associated with co-administered drugs: Co-administration of atorvastatin and certain combination oral
contraceptives containing ethinyl estradiol increase AUC values for ethinyl estradiol by approximately 20%.  Ascorbic acid and acetaminophen
may increase plasma ethinyl estradiol levels, possibly by inhibition of conjugation.  CYP 3A4 inhibitors such as itraconazole or ketoconazole may
increase plasma hormone levels.
Changes in plasma levels of co-administered drugs: Combination hormonal contraceptives containing some synthetic estrogens (e.g., ethinyl
estradiol) may inhibit the metabolism of other compounds.  Increased plasma concentrations of cyclosporin, prednisolone, and theophylline have
been reported with concomitant administration of combination oral contraceptives.  Decreased plasma concentrations of acetaminophen and
increased clearance of temazepam, salicylic acid, morphine and clofibric acid, due to induction of conjugation have been noted when these drugs
were administered with combination oral contraceptives.

9. Interactions with Laboratory Tests: Certain endocrine and liver function tests and blood components may be affected by oral contraceptives:
a) Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability.
b) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid hormone, as measured by protein-bound iodine (PBI),

T4 by column or by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered.
c) Other binding proteins may be elevated in serum.
d) Sex hormone binding globulins are increased and result in elevated levels of total circulating sex steroids and corticoids; however, free or

biologically active levels remain unchanged.
e) Triglycerides may be increased and levels of various other lipids and lipoproteins may be affected.
f) Glucose tolerance may be decreased.
g) Serum folate levels may be depressed by oral contraceptive therapy. This may be of clinical significance if a woman becomes pregnant

shortly after discontinuing oral contraceptives.
10. Carcinogenesis: See WARNINGS section. 
11. Pregnancy: Pregnancy Category X. See CONTRAINDICATIONS and WARNINGS sections.
12. Nursing Mothers: Small amounts of oral contraceptive steroids and/or metabolites have been identified in the milk of nursing mothers, and a

few adverse effects on the child have been reported, including jaundice and breast enlargement. In addition, oral contraceptives given in the post-
partum period may interfere with lactation by decreasing the quantity and quality of breast milk. If possible, the nursing mother should be advised
not to use oral contraceptives but to use other forms of contraception until she has completely weaned her child. 

13. Pediatric Use: Safety and efficacy of Seasonale® tablets have been established in women of reproductive age. Safety and efficacy are expected
to be the same in postpubertal adolescents under the age of 16 and users 16 and older. Use of Seasonale® before menarche is not indicated. 

14. Geriatric Use: Seasonale® tablets have not been studied in women who have reached menopause.
INFORMATION FOR THE PATIENT: See Patient Labeling in the full prescribing information.
ADVERSE REACTIONS: An increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives
(see WARNINGS section): • Thrombophlebitis •  Arterial thromboembolism •  Pulmonary embolism •  Myocardial infarction •  Cerebral hem-
orrhage •  Cerebral thrombosis •  Hypertension •  Gallbladder disease •  Hepatic adenomas or benign liver tumors 
There is evidence of an association between the following conditions and the use of oral contraceptives: •  Mesenteric thrombosis •  Retinal thrombosis 
The following adverse reactions have been reported in patients receiving oral contraceptives and are believed to be drug-related: • Nausea • Vomiting
• Gastrointestinal symptoms (such as abdominal cramps and bloating) • Breakthrough bleeding • Spotting • Change in menstrual flow •  Amenorrhea
• Temporary infertility after discontinuation of treatment • Edema/fluid retention • Melasma/chloasma which may persist •  Breast changes: tender-
ness, enlargement, and secretion • Change in weight or appetite (increase or decrease) • Change in cervical ectropion and secretion • Possible
diminution in lactation when given immediately postpartum • Cholestatic jaundice • Migraine headache • Rash (allergic) • Mood changes, including
depression • Vaginitis, including candidiasis • Change in corneal curvature (steepening) • Intolerance to contact lenses • Decrease in serum folate
levels • Exacerbation of systemic lupus erythematosus • Exacerbation of porphyria • Exacerbation of chorea • Aggravation of varicose veins
• Anaphylactic/anaphylactoid reactions, including urticaria, angioedema, and severe reactions with respiratory and circulatory symptoms
The following adverse reactions have been reported in users of oral contraceptives and the association has been neither confirmed nor refut-
ed: • Premenstrual Syndrome • Cataracts • Optic neuritis which may lead to partial or complete loss of vision • Cystitis-like syndrome • Headache
• Nervousness • Dizziness • Hirsutism • Loss of scalp hair • Erythema multiforme • Erythema nodosum • Hemorrhagic eruption • Impaired renal func-
tion • Hemolytic uremic syndrome • Budd-Chiari syndrome • Acne • Changes in libido • Colitis • Pancreatitis • Dysmenorrhea
OVERDOSAGE: Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by young children. Overdosage
may cause nausea, and withdrawal bleeding may occur in females. 
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Brief Summary. See full package brochure for complete prescribing information.

Patients should be counseled that this product does not protect against HIV-infection (AIDS) and other sexually transmitted diseases.

CONTRAINDICATIONS: Oral contraceptives should not be used in women who currently have the following conditions: • Thrombophlebitis or throm-
boembolic disorders • A past history of deep vein thrombophlebitis or thromboembolic disorders • Cerebrovascular or coronary artery disease (cur-
rent or history) • Valvular heart disease with thrombogenic complications • Uncontrolled hypertension • Diabetes with vascular involvement •
Headaches with focal neurological symptoms • Major surgery with prolonged immobilization • Known or suspected carcinoma of the breast or per-
sonal history of breast cancer • Carcinoma of the endometrium or other known or suspected estrogen-dependent neoplasia • Undiagnosed abnormal
genital bleeding • Cholestatic jaundice of pregnancy or jaundice with prior pill use • Hepatic adenomas or carcinomas, or active liver disease • Known
or suspected pregnancy • Hypersensitivity to any component of this product.

WARNINGS

The use of oral contraceptives is associated with increased risk of several serious conditions including venous and arterial thrombotic and throm-
boembolic events (such as myocardial infarction, thromboembolism, and stroke), hepatic neoplasia, gallbladder disease, and hypertension. The risk
of serious morbidity or mortality is very small in healthy women without underlying risk factors. The risk of morbidity and mortality increases signifi-
cantly in the presence of other underlying risk factors such as certain inherited thrombophilias, hypertension, hyperlipidemias, obesity and diabetes.
Practitioners prescribing oral contraceptives should be familiar with the following information relating to these risks. The in formation contained in this
package insert is principally based on studies carried out in patients who used oral contraceptives with higher formulations of estrogens and progesto-
gens than those in common use today. The effect of long-term use of the oral contraceptives with lower doses of both estrogens and progestogens
remains to be determined.
Throughout this labeling, epidemiological studies reported are of two types: retrospective or case control studies and prospective or cohort studies. Case
control studies provide a measure of the relative risk of a disease, namely, a ratio of the incidence of a disease among oral contraceptive users to that
among nonusers. The relative risk does not provide information on the actual clinical occurrence of a disease. Cohort studies provide a measure of attrib-
utable risk, which is the difference in the incidence of disease between oral contraceptive users and nonusers. The attributable risk does provide infor-
mation about the actual occurrence of a disease in the population. For further information, the reader is referred to a text on epidemiological methods.
1. Thromboembolic Disorders and Other Vascular Problems: Use of Seasonale® provides women with more hormonal exposure on a yearly

basis than conventional monthly oral contraceptives containing similar strength synthetic estrogens and progestins (an additional 9 weeks per
year). While this added exposure may pose an additional risk of thrombotic and thromboembolic disease, studies to date with Seasonale have
not suggested an increased risk of these disorders.

a. Myocardial Infarction: An increased risk of myocardial infarction has been attributed to oral contraceptive use. This risk is primarily in smok-
ers or women with other underlying risk factors for coronary artery disease such as hypertension, hypercholesterolemia, morbid obesity,
and diabetes. The relative risk of heart attack for current oral contraceptive users has been estimated to be two to six. The risk is very low
under the age of 30. Smoking in combination with oral contraceptive use has been shown to contribute substantially to the incidence of
myocardial infarction in women in their mid-thirties or older with smoking accounting for the majority of excess cases. Mortality rates asso-
ciated with circulatory disease have been shown to increase substantially in smokers over the age of 35 and nonsmokers over the age of
40 among women who use oral contraceptives. 
Oral contraceptives may compound the effects of well-known risk factors, such as hypertension, diabetes, hyperlipidemias, age and obe-
sity. In particular, some progestogens are known to decrease HDL cholesterol and cause glucose intolerance, while estrogens may create
a state of hyperinsulinism. Oral contraceptives have been shown to increase blood pressure among users (see section 9 in WARNINGS).
The severity and number of risk factors increase heart disease risk. Oral contraceptives must be used with caution in women with cardio-
vascular disease risk factors.

b. Thromboembolism: An increased risk of thromboembolic and thrombotic disease associated with the use of oral contraceptives is well
established. Case control studies have found the relative risk of users compared to non-users to be 3 for the first episode of superficial
venous thrombosis, 4 to 11 for deep vein thrombosis or pulmonary embolism, and 1.5 to 6 for women with predisposing conditions for
venous thromboembolic disease. Cohort studies have shown the relative risk to be somewhat lower, about 3 for new cases and about 4.5
for new cases requiring hospitalization. The approximate incidence of deep vein thrombosis and pulmonary embolism in users of low dose
(<50 µg ethinyl estradiol) combination oral contraceptives is up to 4 per 10,000 woman-years compared to 0.5-3 per 10,000 woman-years
for non-users. However, the incidence is less than that associated with pregnancy (6 per 10,000 woman-years). The risk of thromboem-
bolic disease due to oral contraceptives is not related to length of use and disappears after pill use is stopped.
A two- to four-fold increase in relative risk of postoperative thromboembolic complications has been reported with the use of oral contra-
ceptives. The relative risk of venous thrombosis in women who have predisposing conditions is twice that of women without such med-
ical conditions. If feasible, oral contraceptives should be discontinued at least four weeks prior to and for two weeks after elective surgery
of a type associated with an increase in risk of thromboembolism and during and following prolonged immobilization. Since the immedi-
ate postpartum period is also associated with an increased risk of thromboembolism, oral contraceptives should be started no earlier than
four weeks after delivery in women who elect not to breast-feed.

c. Cerebrovascular Diseases: Oral contraceptives have been shown to increase both the relative and attributable risks of cerebrovascular
events (thrombotic and hemorrhagic strokes), although, in general, the risk is greatest among older (>35 years), hypertensive women who
also smoke. Hypertension was found to be a risk factor for both users and nonusers, for both types of strokes, while smoking interacted
to increase the risk for hemorrhagic strokes. 
In a large study, the relative risk of thrombotic strokes has been shown to range from 3 for normotensive users to 14 for users with severe
hypertension. The relative risk of hemorrhagic stroke is reported to be 1.2 for nonsmokers who used oral contraceptives, 2.6 for smokers
who did not use oral contraceptives, 7.6 for smokers who used oral contraceptives, 1.8 for normotensive users and 25.7 for users with
severe hypertension. The attributable risk is also greater in older women. Oral contraceptives also increase the risk for stroke in women
with other underlying risk factors such as certain inherited or acquired thrombophilias, hyperlipidemias, and obesity. Women with migraine
(particularly migraine with aura) who take combination oral contraceptives may be at an increased risk of stroke.

d. Dose-Related Risk of Vascular Disease from Oral Contraceptives: A positive association has been observed between the amount of estro-
gen and progestogen in oral contraceptives and the risk of vascular disease. A decline in serum high-density lipoproteins (HDL) has been
reported with many progestational agents. A decline in serum high-density lipoproteins has been associated with an increased incidence
of ischemic heart disease. Because estrogens increase HDL cholesterol, the net effect of an oral contraceptive depends on a balance
achieved between doses of estrogen and progestogen and the nature and absolute amount of progestogen used in the contraceptive. The
amount of both hormones should be considered in the choice of an oral contraceptive. 
Minimizing exposure to estrogen and progestogen is in keeping with good principles of therapeutics. For any particular estrogen/progesto-
gen combination, the dosage regimen prescribed should be one which contains the least amount of estrogen and progestogen that is com-
patible with a low failure rate and the needs of the individual patient. New acceptors of oral contraceptive agents should be started on prepa-
rations containing the lowest estrogen content which is judged appropriate for the individual patient.

e. Persistence of Risk of Vascular Disease: There are two studies which have shown persistence of risk of vascular disease for ever-users of
oral contraceptives. In a study in the United States, the risk of developing myocardial infarction after discontinuing oral contraceptives per-
sists for at least 9 years for women 40 to 49 years old who had used oral contraceptives for five or more years, but this incr eased risk was
not demonstrated in other age groups. In another study in Great Britain, the risk of developing cerebrovascular disease persisted for at least
6 years after discontinuation of oral contraceptives, although excess risk was very small. However, both studies were performed with oral
contraceptive formulations containing 50 micrograms or higher of estrogens.

2. Estimates of Mortality from Contraceptive Use: One study gathered data from a variety of sources which have estimated the mortality rate asso-
ciated with different methods of contraception at different ages. These estimates include the combined risk of death associated with contracep-
tive methods plus the risk attributable to pregnancy in the event of method failure. Each method of contraception has its specific benefits and
risks. The study concluded that with the exception of oral contraceptive users 35 and older who smoke and 40 and older who do not smoke,
mortality associated with all methods of birth control is less than that associated with childbirth. The observation of a possible increase in risk of
mortality with age for oral contraceptive users is based on data gathered in the 1970’s—but not reported until 1983. However, current clinical
practice involves the use of lower estrogen dose formulations combined with careful restriction of oral contraceptive use to women who do not
have the various risk factors listed in this labeling. 
Because of these changes in practice and, also, because of some limited new data which suggest that the risk of cardiovascular disease with the
use of oral contraceptives may now be less than previously observed, the Fertility and Maternal Health Drugs Advisory Committee was asked to
review the topic in 1989. The Committee concluded that although cardiovascular disease risks may be increased with oral contraceptive use after
age 40 in healthy nonsmoking women (even with the newer low-dose formulations), there are greater potential health risks associated with preg-
nancy in older women and with the alternative surgical and medical procedures which may be necessary if such women do not have access to
effective and acceptable means of contraception. 
Therefore, the Committee recommended that the benefits of oral contraceptive use by healthy nonsmoking women over 40 may outweigh the
possible risks. Of course, older women, as all women who take oral contraceptives, should take the lowest possible dose formulation that is effec-
tive. 

3. Carcinoma of the Reproductive Organs and Breasts: Numerous epidemiological studies have been performed on the incidence of breast,
endometrial, ovarian and cervical cancer in women using oral contraceptives. Although the risk of having breast cancer diagnosed may be slight-
ly increased among current and recent users of combined oral contraceptives (RR=1.24), this excess risk decreases over time after combination
oral contraceptive discontinuation and by 10 years after cessation the increased risk disappears. The risk does not increase with duration of use
and no consistent relationships have been found with dose or type of steroid. The patterns of risk are also similar regardless of a woman’s repro-
ductive history or her family breast cancer history. The subgroup for whom risk has been found to be significantly elevated is women who first
used oral contraceptives before age 20, but because breast cancer is so rare at these young ages, the number of cases attributable to this early
oral contraceptive use is extremely small. Breast cancers diagnosed in current or previous oral contraceptive users tend to be less clinically
advanced than in never-users. Women who currently have or have had breast cancer should not use oral contraceptives because breast cancer
is a hormone sensitive tumor.
Some studies suggest that oral contraceptive use has been associated with an increase in the risk of cervical intraepithelial neoplasia or invasive
cervical cancer in some populations of women. However, there continues to be controversy about the extent to which such findings may be due
to differences in sexual behavior and other factors. In spite of many studies of the relationship between oral contraceptive use and breast cancer
and cervical cancers, a cause-and-effect relationship has not been established.

4. Hepatic Neoplasia: Benign hepatic adenomas are associated with oral contraceptive use, although their occurrence is rare in the United States.
Indirect calculations have estimated the attributable risk to be in the range of 3.3 cases/100,000 for users, a risk that increases after four or more
years of use. Rupture of hepatic adenomas may cause death through intra-abdominal hemorrhage.
Studies from Britain have shown an increased risk of developing hepatocellular carcinoma in long-term (>8 years) oral contraceptive users.
However, these cancers are extremely rare in the U.S., and the attributable risk (the excess incidence) of liver cancers in oral contraceptive users
approaches less than one per million users.

5. Ocular Lesions: There have been clinical case reports of retinal thrombosis associated with the use of oral contraceptives that may lead to par-
tial or complete loss of vision. Oral contraceptives should be discontinued if there is unexplained partial or complete loss of vision; onset of prop-
tosis or diplopia; papilledema; or retinal vascular lesions. Appropriate diagnostic and therapeutic measures should be undertaken immediately.

6. Oral contraceptive Use Before or During Early Pregnancy: Because women using Seasonale® will likely have withdrawal bleeding only 4 times
per year, pregnancy should be ruled out at the time of any missed menstrual period. Oral contraceptive use should be discontinued if pregnan-
cy is confirmed.
Extensive epidemiological studies have revealed no increased risk of birth defects in women who have used oral contraceptives prior to preg-
nancy. Studies also do not suggest a teratogenic effect, particularly in so far as cardiac anomalies and limb-reduction defects are concerned, when
taken inadvertently during early pregnancy (see CONTRAINDICATIONS section).
The administration of oral contraceptives to induce withdrawal bleeding should not be used as a test for pregnancy. Oral contraceptives should

Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk
increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in women over
35 years of age. Women who use oral contraceptives should be strongly advised not to smoke.

Table 4. Percentage of Subjects with Intermenstrual Bleeding and/or Spotting
Days of intermenstrual Percentage of Subjects*
bleeding and/or spotting

Seasonale® Cycle 1 (N=385) Cycle 4 (N=261)
≥ 7 days 65% 42%
≥ 20 days 35% 15%

28-day regimen Cycles 1-4 (N=194) Cycles 10-13 (N=158)
≥ 7 days 38% 39%
≥ 20 days 6% 4%

* Based on spotting and/or bleeding on days 1-84 of a 91 day cycle in the
Seasonale subjects and days 1-21 of a 28 day cycle over 4 cycles in the
28-day dosing regimen.
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Proteomic Analysis May Predict Preterm Labor
B Y  K AT E  J O H N S O N

Montreal  Bureau 

Biomarkers of intra-amniotic infec-
tion and inflammation can be rapid-
ly detected in amniotic fluid using

proteomic analysis. And the identifica-
tion of a distinctive biomarker profile can
predict imminent preterm delivery with
100% accuracy, opening the door to fu-
ture treatments, results of a recent study
suggest.

“We are probably at a turning point in
the history of preterm labor diagnosis,”
lead author Irina Buhimschi, M.D., of
Yale University, New Haven, and her as-
sociates wrote (BJOG 2005;112:173-81).
She conducted the research with Catalin
S. Buhimschi, M.D., also of Yale, and
Rob Christner of Ciphergen Biosystems,
Fremont, Calif.

“We think this proteomic analysis will
be the diagnostic platform of the future
from which many diseases will be diag-

nosed,” Dr. Irina Buhimschi commented
in an interview.

The discovery could help identify
preterm labor patients who might benefit
from intervention “before the battle is
completely lost,” she explained.

Although amniotic fluid cultures can
detect infection, they have limited clinical
utility because results are not quickly avail-
able. “By the time you have the result, the
patient has already delivered, and the baby
is in neonatal intensive care—so the only

benefit of the test is to confirm the deci-
sion of the physician. In the case of [pro-
teomic analysis], the result can be available
within 50 minutes or less and has the po-
tential of being useful for clinical decision
making,” she said.

Using proteomic analysis, the team an-
alyzed frozen amniotic fluid samples from
77 women with symptoms of preterm la-
bor or preterm, premature rupture of
membranes, and a known outcome (stage
1). The findings were then applied to sam-
ples from 24 symptomatic patients whose
outcomes were not known to the investi-
gators (stage 2).

The analysis identified a distinctive pro-
file of four proteins present in patients who
went on to preterm delivery but absent in
patients whose symptoms subsided and
who did not give birth prematurely.

This profile consisted of three out of
four biomarkers of infection and inflam-
mation, including human neutrophil de-

fensin-1 and -2
and calgran-
ulins A and C.

“If there
were just two
of the bio-
markers pre-
sent, the symp-
toms might
either sponta-
neously resolve
or get worse. It
was only when
three or four
were present
that imminent

delivery could be predicted,” Dr. Buhim-
schi said.

The analysis involved a sophisticated al-
gorithm called mass restricted (MR) analy-
sis, and patients were given an MR score
based on their levels of these four proteins. 

The scoring system had 100% sensitivi-
ty and specificity for predicting which pa-
tients would deliver prematurely. Patients
with an MR score of 3-4 had a median am-
niocentesis-to-delivery interval of 2 days,
compared with a median of 51 days for pa-
tients with MR scores of 0-2.

Although it is generally accepted that a
large proportion of preterm deliveries
are caused by infection and inflamma-
tion, previous attempts at treating all
preterm labor patients with antibiotics
have failed to reverse the process. This
may be partly because patients whose
preterm labor is caused by factors other
than infection and inflammation do not
respond to antibiotic therapy, Dr. Buhim-
schi said.

“It is reasonable to think that those who
respond to antibiotics will be only those in
whom the preterm labor is caused by an
infection and inflammation—and our ap-
proach is able to identify those patients,”
she said. In addition, the identification of
specific biomarkers of preterm delivery
holds potential for research into patholo-
gy-specific treatments, she said.

The research was funded by the Na-
tional Institutes of Health and Ciphergen
Biosystems. Dr. Buhimschi said the NIH
has agreed to fund further investigations
into the application of this research. ■

‘We are probably
at a turning point
in the history of
preterm labor
diagnosis. ...
This proteomic
analysis will be
the diagnostic
platform 
of the future.’
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