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We are in the midst of a signifi-
cant shift in our approach to
prenatal screening for Down

syndrome and other major chromosomal
abnormalities. We now know, without
doubt, that first-trimester screening that
combines maternal serum free β–human
chorionic gonadotropin and pregnancy-
associated plasma protein–A with fetal
nuchal translucency mea-
surement is better than sec-
ond-trimester screening,
and we must embrace this
new knowledge.

A host of studies, con-
ducted at the front lines of
clinical practice as well as at
major medical centers, has
provided more-than-suffi-
cient evidence that first-
trimester screening is ready
for implementation in ob-
stetric practice. Major orga-
nizations—such as the
American College of Obstetricians and
Gynecologists, the Society for Maternal-Fe-
tal Medicine, and the National Institutes of
Health—are supportive of the shift. For
our own patients and as part of an overall
public health strategy, we should be rapid-
ly moving away from second-trimester
screening and away from using advanced
maternal age as the main criterion for de-
ciding who is at risk; instead, we should
move toward incorporating the
tests and referrals necessary for ef-
fective first-trimester screening.

In our practice, we see hun-
dreds of patients who, in previous
pregnancies, did not learn until
the 18th, 19th, or 20th weeks that
they had a baby with a serious
problem. They had to go through
emotionally wrenching experi-
ences regardless of what they
chose to do. With their new preg-
nancies, they want answers, pri-
vately and urgently.

Giving our patients the oppor-
tunity to get information and
make decisions privately, at a time
when their pregnancies are not
yet obvious, was always one of the
principal driving forces behind the
desire for earlier prenatal screen-
ing. Now, with first-trimester screening a
reality, obstetricians need to be even bet-
ter prepared to counsel patients and to ac-
cept and fully respect their various opin-
ions and decisions.

To effectively incorporate first-trimester
screening into practice, we face two oth-
er responsibilities. First, we must appreci-
ate—and reassure patients of—the fact
that, when done by experienced physicians
and at the proper gestational age, chori-
onic villi sampling (CVS) is safe. When it
is done beyond 9 weeks’ gestation, the in-
cidence of birth defects after CVS is the
same as it is in patients who had no pro-
cedure. Second, we must ensure the qual-
ity of obstetric ultrasound and, specifical-

ly, the measuring of nuchal translucency.

The Road to First-Trimester Screening
We have come a long way in the past 40
years. Once, the best we could do was tell
a woman that, as she got older, she had
an increased risk of having a baby with a
chromosomal abnormality. Then we be-
gan to understand that levels of risk were

generally clumped together
into 5-year cohorts, with a
big jump in risk occurring
between the 30- to 34-year-
old cohort and the 35- to
39-year-olds. As we looked
further, we saw that the
slope of the curve begins to
go up at about age 32 years.

Once amniocentesis was
developed, it evolved from a
procedure offered only to
women at the very highest
risk—mainly those who
were older than 40 or who

had a child with an abnormality—to one
that was offered widely to women older
than 35 years. In the 1980s, however, it
took almost a month for results to come
back. By that time, at 21-22 weeks, patients
were visibly pregnant, and the bonding
process had accelerated.

The angst faced by women at this point
in their pregnancies led to the notion of
trying to move prenatal diagnosis into the

first trimester with CVS. By the end of the
1980s, the procedure was deemed safe and
effective. We were stymied, unfortunate-
ly, by the limb reduction scare of the ear-
ly 1990s—an assertion that babies born af-
ter CVS had a higher risk of certain limb
defects. When this procedure is done in
experienced hands and later than 9 weeks’
gestation, however, the procedure carries
no such risks. The quality of chromoso-
mal study with CVS, moreover, is virtu-
ally identical to that with amniocentesis.
The risk of miscarriage is also the same.

If all we did was offer CVS and am-
niocentesis to women aged 35 years and
older, however, we would detect only
about one-third of the babies born with

chromosomal anomalies like Down syn-
drome. Significantly more pregnancies
occur among younger women, and the
vast majority of chromosomal abnor-
malities therefore occur in this “low-risk”
group. For this reason—and in an effort
to avoid invasive procedures when possi-
ble and when desired among older
women—physicians and patients clam-
ored for an effective screening test.

Our first obstetric prenatal screening
test—the measurement of maternal
serum alpha fetoprotein (AFP)—enabled
us to detect about one-third of the chro-
mosomal anomalies in women under 35.

The addition of human chorionic go-
nadotropin and sometimes unconjugated
estriol levels measured at 15-18 weeks
(the double- and triple-screening proto-
cols) raised the detection rate to approx-
imately 50% in women younger than 35.
Yet another measurement—inhibin A—
later raised it even more, although we
know now that the detection rate is still
not as high as that achieved with the first-
trimester screening protocol.

These were second-trimester screening
tests, however, so women faced the often
difficult choice of either having a first-
trimester diagnosis by CVS or waiting for
screening.

Biochemists experimented with first-
trimester measurements and found that
AFP and estriol were useless when mea-
sured this early. Free β-HCG, however,
showed promise, as did measurement of
another analyte, pregnancy-associated
plasma protein–A (PAPP-A).

(There are two ways of measuring
HCG, however, and it is important to un-
derstand that virtually all studies done on
first-trimester biochemistry have used
the so-called free β subunit of HCG—the
dissociated part of HCG’s β chain. De-
spite the fact that measurement of the in-
tact β chain is not nearly as useful or ac-
curate, some laboratories still market
total β-HCG measurements. It is free β-
HCG that we need to measure.)

Meanwhile, ultrasound had become
more sophisticated, and it also became
apparent that nuchal translucency (the
thickness of the back of the fetal neck) in
the late first trimester was the strongest
indicator of fetal abnormalities identified
thus far. It was clear that the bigger the
NT measurement, the larger the risk of
major chromosomal anomalies. 

Because ultrasound and biochemistry
are independent markers, a consensus
quickly developed that first-trimester
screening should utilize both.

It is interesting to note that biochem-
istry alone is problematic because it does
not work as well with multiples and be-
cause values are commonly dependent
upon gestational age, the determination
of which really requires ultrasound. In
fact, the late first-trimester ultrasound is
the most accurate indicator of gesta-
tional age, and in this sense, it offers
tremendous obstetric advantages.
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Let’s Incorporate First-Trimester

Screening Into Obstetric Practice

Prenatal

Screening

There was a time when pregnancy and
its outcome were clouded in mystery,

when fetal outcome was known only at
birth. Over many years, that mystery has
dissipated as an evolution of technological
developments occurred, eventually leading
to the discipline of prenatal diagnosis.

In the 1800s, fetal assessment using the
Pinard stethoscope was introduced. This

was followed
by the intro-
duction and
use of more re-
fined instru-
ments that sim-
ilarly focused
on assessment
of fetal move-
ment and the
fetal heart rate.
In 1958, Dr.
E.H. Hon in-
troduced elec-
tronic fetal

monitoring—a technology that enabled us
to attempt to assess fetal well-being by at-
tributing illness or lack of health to signif-
icant changes in the heart rate. After Dr. Ian
Donald of the United Kingdom introduced
obstetric ultrasound in the late 1950s and
early 1960s, we began using more sophis-
ticated technology to assess the global ap-
pearance of the in utero environment.

As this succession of technological in-
novations occurred, the desire of parents
and families to know about the well-being
of the fetus grew. Parents welcomed the
development of more sophisticated ultra-
sound and their new ability to scrutinize
the fetus in even greater detail, assessing
not only its anatomical development but
also its behavioral and functional states. 

Other methods of fetal assessment were
introduced, including biochemical analy-
sis of the maternal and fetal blood. We
soon reached the point at which we could
use an algorithm that incorporated the
biophysical findings of ultrasound and the
biochemical assessment of maternal blood
to gain significant insight about fetal sta-
tus very early in gestation. 

The culmination of this technological
evolution has been the development of
first-trimester fetal screening. Using vari-
ous algorithms, we are now able to gain a
significant amount of information on fe-
tal development and outcomes early on. 

Our guest professor for Master Class this
month, Dr. Mark I. Evans, will elucidate
the application of first-trimester prenatal
diagnosis. Dr. Evans is professor of ob-
stetrics and gynecology at the Mount Sinai
School of Medicine, New York, and pres-
ident of the Fetal Medicine Foundation of
America. He is a national leader in prena-
tal diagnosis and genetics. ■

DR. REECE, who specializes in maternal-

fetal medicine, is the vice chancellor and

dean of the college of medicine at the

University of Arkansas in Little Rock. He is

the medical editor of this column.

BY E. ALBERT REECE,
M.D., PH.D., M.B.A.

A trisomy 18 fetus with enlarged nuchal
translucency is seen on ultrasound.
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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 g 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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We also now know that if NT values are
increased and there is not a chromosomal
etiology, there may be other congenital
problems, principally cardiac anomalies.
Early detection of such problems allows
not only for reproductive choice but also
for planned delivery in appropriate facili-
ties with the best subspecialists.

The Evidence
The person who deserves the lion’s share
of credit for our shift to first-trimester
screening is Dr. Kypros Nicolaides of
Kings’ College London. Through the sec-
ond half of the 1990s and continuing on
to this point, his group has repeatedly
shown that when ultrasound is done cor-
rectly and is combined with the proper
biochemistry, about 90% of fetuses with
trisomy 21 syndrome and other major
chromosomal abnormalities can be iden-
tified with a 5% false-positive rate.

Investigators of the main American tri-
al on first-trimester screening, called the
BUN (Biochemistry, Ultrasound, Nuchal
Translucency) study, reported an 83% de-
tection rate with an 8% false-positive rate.
Detection rates were similar—even high-
er—in the FASTER (First- and Second-
Trimester Evaluation of Risk) trial pub-
lished late last year.

In addition to examining first-trimester
screening, the FASTER trial addressed the
idea of integrating first- and second-
trimester screening results. Everyone
agrees that the FASTER trial results
showed that first-trimester screening
works far better than second-trimester
screening, and that some patients can
modify their first-trimester risk by adding
second-trimester protocols. My interpre-
tation, however, is that the vast majority
of patients do not need to wait for addi-
tional screening. They can have superb re-
sults in the first trimester.

Biochemistry can be done anytime be-
tween 9 and 13 weeks, but it is best done
at weeks 9 or 10. Nuchal translucency, on
the other hand, is only interpretable dur-
ing weeks 11, 12, or 13. Before week 11 or
after week 13, we cannot use the data.

Some experts have pointed to the possi-
ble added value of the fetal nasal bone
measurement, but it is a much harder mea-
surement to perform, and I believe it is un-
likely that a large percentage of physicians
will be able to do it competently. When it
can be correctly obtained, however, it can
be a good adjunct to the risk calculation. I
consider it a second-line screening test that
can be used if there is confusion or ambi-
guity about the first round of tests.

Ultrasound Quality
Successful first-trimester screening is con-
tingent upon accurate nuchal translucen-
cy measurement. There are a number of
ways to do the measurement, and frankly,
the way in which a standard method was
chosen was, in essence, arbitrary. Stan-
dardization is necessary, however. NT
measurement is not an art.

If we’re going to use ultrasound num-
bers in an algorithm—as we are in our new
screening protocols—we must employ the
same quality control we expect of any
other laboratory measurement. Although
the issue of ultrasound certification as a
prerequisite of the performance of NT
measurement has been debated, several or-
ganizations perform quality review.

Nuchal translucency measurement will
not be a procedure that everyone does in
his or her own office. I see more of a “cen-
ters of excellence” model or process evolv-
ing, in which a patient who is 9-10 weeks
pregnant has blood drawn in her obstetri-
cian’s office and then goes to another spe-
cialized center for the NT measurement.
There, the specialist retrieves the lab re-
sults electronically, plugs the NT mea-
surement and lab results into the algo-
rithm, and then—on the spot—tells the
patient what her risk is. If the patient de-
cides she wants CVS, the procedure could
even be done that day.

As in many other parts of health care, pa-

tients in rural areas can be at a disadvan-
tage. To physicians in remote areas, I would
say, rely on the biochemistry as a first step.

“Accept and Respect”
As a geneticist, I tell all patients that we try
to provide information only, and that what
they choose to do with that information
is their decision. Faced with screening in-
formation and the fact that it adjusts odds
and does not provide definitive answers,
many patients will decide they are happy
with an odds adjustment. Others will say,
“I don’t care what the risk is, I want a de-
finitive answer.”

Both decisions have to be equally re-

spected. With prenatal screening under-
going such significant change, it is all the
more important that we accept the fact
that intelligent and reasonable people will
look at the same data and reach opposing
conclusions. We have to accept and respect
this diversity.

During my 25 years in the field, I have
found that what patients actually do when
they are faced with information is often di-
ametrically the opposite—in both direc-
tions—of what they thought they would do
if confronted with a problem. That’s why
I believe that one of the most important
things we can do is to reassure patients that
everything—any decision—is fine. ■
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