
Postmenopausal Hormone 
Therapy and Coronary 

Heart Disease
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The WHI and the WELL-HART clinical trials report
that hormone therapy does not reduce the risk of coronary events or

slow the progression of atherosclerosis in older women.

Manson and colleagues reported the final results on
the risk of coronary heart disease (CHD) from the cancelled

estrogen-progestin arm of the Women’s Health Initiative (WHI).
The results reflect central adjudication of the cardiac diagnoses in
contrast to the initial report that relied upon local diagnoses. The
final report covers an average of 5.6 years of follow-up, compared
with 5.2 years in the initial report. Based on these data, there would
be an increase of 6 cases of CHD per 10,000 women per year in the
treated group (see Tables 1 and 2).
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Table 1

Overall Coronary Heart Disease Results

E-P Group (8506) Placebo (8102) Hazard Ratio (CI)

CHD 188 cases 147 cases 1.24 (1.00-1.54)

Nonfatal MI 151 114 1.28 (1.00-1.63)

CHD death 39 34 1.10 (0.70-1.75)

Table 2

Results According to Year of Follow-Up

Year E-P group Placebo Hazard Ratio (CI)

1 42 cases 23 cases 1.81 (1.09-3.01)

2 38 28 1.34 (0.82-2.18)

3 19 15 1.27 (0.64-2.50)

4 32 25 1.25 (0.74-2.12)

5 29 19 1.45 (0.81-2.59)

≥6 28 37 0.70 (0.42-1.14)
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Hodis and colleagues reported the results of a sec-
ondary prevention, 3-year trial (the WELL-HART
study) assessing whether unopposed estradiol or a
sequential regimen of estradiol and medroxyproges-
terone acetate could slow the progression of athero-
sclerosis. The double-blind, placebo-controlled trial
involved 226 postmenopausal women with an average
age of 63.5 years (range, 48-75), who already had at
least 1 demonstrated coronary artery lesion. The
results were based on follow-up angiograms in 59
women in the placebo group, 54 in the estradiol group,
and 53 in the estradiol-medroxyprogesterone acetate
group. A reduction of LDL-cholesterol to less than
130 mg/dL was achieved by dietary intervention, but
coronary angiography to measure the change from
baseline in the percent stenosis failed to demonstrate a
difference among the groups receiving placebo, unop-
posed, daily 1 mg estradiol, or daily 1 mg estradiol
and 12 days each month of 5 mg medroxyproges-
terone acetate. There were also no differences in the
cardiovascular events during treatment. The results are

consistent with previous secondary prevention trials in
older women, and this indicates that different estro-
gens behave similarly. The results further indicate that
medroxyprogesterone acetate (at least administered in
a sequential regimen) is not associated with an adverse
cardiovascular effect (Manson JE, et al. N Eng J Med.
2003;349:523-534; Hodis HN, et al. N Eng J Med.
2003;349:535-545).

■■ COMMENT BY LEON SPEROFF, MD 
The diagnosis of coronary heart disease in the WHI

included myocardial infarction that required overnight
hospitalization, death due to coronary artery disease, and
silent myocardial infarction identified on electrocardiog-
raphy. Acute myocardial infarctions and deaths due to
coronary heart disease were adjudicated by a central
facility unaware of the treatment groups. Local and cen-
tral reviews disagreed with 10% of the diagnoses for
myocardial infarction and 3% for death due to coronary
heart disease. Notice that this small degree of disagree-
ment changed the strength of the conclusions comparing
the initial report1 with the current report. Indeed, the
overall results by definition do not achieve statistical sig-
nificance, and only the first year results are statistically
significant in the year-by-year analysis.

The intent-to-treat analysis was adjusted for multiple
(7) outcomes, the Bonferroni adjustment. All adjusted
results were not statistically significant. I still struggle to
understand the clinical meaning of this manipulation,
but currently I believe that this indicates a slightly lower
mathematical conclusion than presented in the non-
adjusted data. This, of course, would further weaken the
power of the reported results.

The characteristics of the participants are now
well known: average age 63.3 years, an average of 18
years distant from menopause, 42% dropout rate in
the treated group and 38% in the placebo group, and
6.2% drop-in rate (began hormone use) in the treated
group and 10.7% in the placebo group. Women with
significant menopausal symptoms were excluded
from the study to avoid an exceedingly high dropout
rate in the placebo group. Women who had been on
hormone therapy (about 25% of the participants) and
then underwent a 3-month “washout” period and
experienced menopausal symptoms were discour-
aged from participation (about 12.5% of the partici-
pants reported vasomotor symptoms upon entry, but
were willing to be assigned to placebo, and, there-
fore, their symptoms were unlikely to have had a
major disturbing effect). This exclusion means that
only a small number of women in the WHI were
close to their age of menopause (about 16.5% of the
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participants were less than 5 years since their
menopause). For example, there were only about 250
women in the treated group and 225 in the placebo
group who were aged 50-54.2

The WHI investigators argue that the high dropout
rate could lead to an underestimation of adverse effects;
however, this would not be the case if longer duration of
treatment exerts a beneficial effect. Analysis of an 8.6%
subsample revealed that the treated group had greater
reductions in total cholesterol, LDL-cholesterol, glu-
cose, and insulin levels; and greater increases in HDL-
cholesterol and triglyceride levels, and it is tempting to
link these findings with the test for trend that revealed a
decreasing relative risk over time, which was statistical-
ly significant. However, this analysis was hampered by
decreasing numbers over time and an increasing dropout
rate; the conclusion is not a strong one.

Subgroup analyses (demographic and clinical charac-
teristics, inflammatory and clotting markers, lipid pro-
file) used a nested case-control study with 205 cases of
myocardial infarction or cardiac death and 513 controls.
No pattern could be identified distinguishing a differ-
ence between the 2 groups, except that women with ele-
vated baseline levels of LDL-cholesterol had a higher
risk of coronary events with treatment (the test for inter-
action was significant; the actual hazard ratio did not
achieve statistical significance).

The analysis revealed no interaction with age, and the
interaction with years since menopause was not statisti-
cally significant. The presence or absence of hot flashes
did not change the results. Other factors that did not
influence the results included previous use of hormone
therapy, use of aspirin or statin treatment at baseline,
body mass index, past use of oral contraceptives, or
physical activity. There was no increase in angina or

congestive heart failure. Despite these negative state-
ments, it is striking that only the women who were 20 or
more years distant from menopause had a statistically
significant increased risk of coronary heart disease. How
many of the women who experienced an event in the
first year of treatment (the only statistically significant
increase in the year-by-year analysis) were in the 20+
years group? (See Table 3.) 

The WHI concludes that hormone therapy is “not a
viable intervention for primary prevention,” basing
this conclusion on the overall WHI results including
coronary heart disease, stroke, venous thrombosis, and
breast cancer. I am comfortable in accepting the con-
clusion that postmenopausal hormone therapy does
not reduce or slow the progression of established coro-
nary disease. However, the WHI did not study the
appropriate population in the appropriate time period
to establish that hormone therapy does not exert a pri-
mary preventive effect on the risk of coronary heart
disease. I disagree with the statement in the accompa-
nying editorial (Herrington DM, Howard TD. N Engl J
Med. 2003;349,519-521) that “. . . many people sus-
pended ordinary standards of evidence concerning
medical interventions and concluded that hormone
therapy was the right thing to prevent heart disease . .
.” There was a very large body of case-control, cohort,
and biological evidence to support this conclusion,
and indeed, similar evidence continues to be reported.
Not every medical decision has the luxury of clear-cut,
randomized clinical trial evidence to provide unassail-
able support. I would argue that the WHI does not pro-
vide irrefutable, indisputable evidence. That is not to
say that the case for primary prevention of coronary
heart disease by postmenopausal hormone therapy
does not merit controversy. But at the same time, the
issue is not settled, and perhaps there never will be a
large trial of the appropriate population. Again I
would argue with the editorialists and say that some-
times pharmacologic interventions do not have the
benefit of “proof.” The case for the causation of lung
cancer by smoking is based upon observational and
biological studies!

It is worth re-emphasizing that the strength of the
conclusions is not overwhelming. A shift of a few
cases can change the findings. This updated report,
after adjudication, produced even weaker confidence
intervals than the initial report. Results in those lost to
follow-up by dropouts and drop-ins could alter the
conclusions. The only statistically significant
increase in coronary events occurred in the first year
of the trial, a conclusion based on a difference of only
19 cases. Does this small difference represent a gen-
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Table 3

Analysis by Selected Subgroups

E-P Group Placebo Hazard Ratio (CI)

Age

50-59 37 cases 27 cases 1.27 (0.75-2.20)

60-69 75 68 1.05 (0.70-1.80)

70-79 76 52 1.44 (0.90-2.00)

Years Since Menopause

< 10 31 34 0.89 (0.50-1.50)

10-19 63 51 1.22 (0.80-1.80)

20+ 74 44 1.71 (1.20-2.50)

Hot Flushes (all younger than age 60)

Yes 17 17 0.95 (0.50-1.80)

No 15 9 1.98 (0.90-4.30)



uine side effect (is it clinically real), or is there anoth-
er explanation?

Rather than simply accepting the findings because
they are derived from a clinical trial, it seems to me
that a more useful and intellectual approach would be
to try to understand the reasons for the differences
between the WHI and previous reports. This requires
critical analysis. For example, there remains an incred-
ibly important analysis that has not been performed or
reported. Statin treatment (and perhaps aspirin treat-
ment) lowers the risk of coronary heart disease and
slows the progression of atherosclerosis. Statin-
induced stabilization of atheromatous plaques is
achieved relatively quickly, within 3 months.3 And
estrogen therapy has been documented to have no
effect on atherosclerosis when the studied subjects are
already on statin treatment.4,5 The HERS trial analyzed
statin use and discovered that new statin use was more
common in the placebo group.6 There was neither an
increase nor a decrease in risk for coronary events after
adjustment for new statin use, indicating that the over-
all null result with hormone therapy was not due to
new statin use. However, statin use attenuated the
increase in events associated with hormone therapy in
the first year, and it is possible that the small difference
being reported in the WHI (only a 19-case difference
between the user and placebo groups in the first year of
the WHI) reflects statin use in the placebo arm. An
analysis of statin use in the WHI needs to be per-
formed, but even this has a problem because in both the
HERS trial and the WHI, statin use was not random-
ized, and there was no standardization of statin drugs
and dosage. The appropriate study would require ran-
domization and standard treatment.

The late Trudy Bush was fond of saying that the
objective of both basic and clinical research is to
know the truth, and every study, no matter how good
or how large, gives only one view of the truth. She
always cautioned that it takes many views to come
close to seeing the truth. The WHI is only one view
of the truth.   ■
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12 vs 3 Months of Mainte-
nance Paclitaxel in Patients
with Advanced Ovarian 
Cancer after Platinum and
Paclitaxel-Based 
Chemotherapy
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Twelve cycles of single-agent paclitaxel
administered to women with advanced ovarian cancer
who attain a clinically defined complete response to ini-
tial platinum/paclitaxel-based chemotherapy signifi-
cantly prolongs the duration of progression-free sur-
vival.

Source: Markman M, et al. J Clin Oncol. 2003;21:
2460-2465.

Markman and colleagues conducted a study of
the Gynecologic Oncology Group in which patients

were randomly assigned to either 3 or 12 cycles of single-
agent paclitaxel administered every 28 days and were then
followed up for progression-free survival and overall sur-
vival. The primary objective of this study was to determine
whether continuing paclitaxel for an extended time period
in women with advanced ovarian cancer who had achieved
a clinically defined complete response to a platinum/pacli-
taxel-based chemotherapy regimen could prolong subse-
quent progression-free survival and overall survival. Two
hundred seventy-seven patients entered the trial at the time
of the analysis, with a total of 54 progression-free survival
events having developed among 222 patients with follow-
up data. With the exception of peripheral neuropathy, there
were no major differences in toxicity between the regi-
mens. The median progression-free survivals were 21 and
28 months in the 3-cycle and 12-cycle paclitaxel arms,
respectively. The Cox model-adjusted 3-cycle vs the 12-
cycle progression hazard ratio was estimated to be 2.31
(99% confidence interval, 1.08-4.94). This preliminary
analysis led the Southwest Oncology Group Data Safety
Monitoring Committee to discontinue the trial. As of the
date of study closure, there was no difference in overall
survival between the treatment arms. Markman et al con-
cluded that 12 cycles of single-agent paclitaxel adminis-
tered to women with advanced ovarian cancer who attain a
clinically defined complete response to initial platinum-
paclitaxel-based chemotherapy significantly prolongs the
duration of progression-free survival.
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■■ COMMENT BY DAVID M. GERSHENSON, MD

Standard management of patients who are disease-
free at completion of primary surgery/chemotherapy
for advanced epithelial ovarian cancer is discontinua-
tion of treatment and subsequent surveillance. While
the findings of this randomized, clinical trial are
provocative and suggest that there are benefits in
prolonged chemotherapy in patients who are clinical-
ly disease-free at the completion of primary
chemotherapy for advanced ovarian cancer, this
study has resulted in considerable controversy. Prior
randomized studies focusing on this topic had not
demonstrated any benefits. However, they were
grossly underpowered and poorly designed. A retro-
spective study from M.D. Anderson Cancer Center
had previously suggested a benefit in progression-
free survival associated with prolonged chemothera-
py. This prospective study confirms those findings.
Previous breast cancer studies had also found a delay
in disease progression associated with prolonged
chemotherapy. This study is controversial for the fol-
lowing reasons: 1) The early termination of the trial
by the Data Safety Monitoring Committee was not
felt to be justified by several experts; 2) The 12-cycle
arm was associated with excessive neurotoxicity; 3)
No benefit in overall survival was demonstrated in
this study; and; 4) The difference in disease progres-
sion was less than the increased length of mainte-
nance treatment. In addition, the investigators were
compelled to reduce the dose of maintenance pacli-
taxel from 175 mg/m2 to 135 mg/m2. Further studies
will be needed to elucidate the true benefits of main-
tenance or prolonged chemotherapy after completion
of primary treatment. In the interim, oncologists
need to apprise their patients who are disease-free
after primary treatment for advanced epithelial ovari-
an cancer of the various management options,
including prolonged chemotherapy.   ■

Fetal Assessment 
Comparing Nonstress 
Test with Umbilical Artery
Doppler Velocimetry
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Umbilical artery Doppler as a screening test
for fetal well-being in a high-risk population was associ-
ated with a decreased incidence of cesarean delivery for
fetal distress compared to the nonstress testing, with no
increase in neonatal morbidity.

Source: Williams KP, et al. Am J Obstet Gynecol.
2003;188:1366-1371.

For the past 20 years 2 tests have been used
almost exclusively in the assessment of fetal condi-

tion in high-risk pregnancies, and the nonstress test
(NST) by far has been the preferred diagnostic regimen
used alone, as part of the full biophysical profile (BPP),
or as one of 2 components of the “modified” BPP (NST
plus amniotic fluid assessment by ultrasound).

Williams and associates carried out a randomized
controlled trial (RCT) pitting the standard NST against
umbilical artery Doppler analysis in pregnancies > 32
weeks complicated by hypertension, diabetes, decreased
fetal movement, intrauterine growth restriction (IUGR)
and post-dates pregnancy (see Table). A total of 1360
patients were randomly allocated to have twice-weekly
testing with umbilical artery Doppler (UAD) (699) or
NSTs (691). Patients were induced if the NST was
abnormal as defined by standard criteria or if there was
absent or reversed end diastolic flow in the umbilical
arteries. If the UAD S/D ratio was above the 90th per-
centile or if the NST was equivocal, then the decision to

induce was based on
the presence or
absence of oligohy-
dramnios, defined as
an amniotic fluid
index (AFI) of less
than the fifth per-
centile.

Although there was
only 1 fetal demise in
the whole study (in
the NST group), there
was a decrease in the
need for cesarean sec-
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Table

Incidence of Cesarean Delivery for Fetal Distress by Test Indication

Group (Number)

Indication Doppler NST Change in incidence (%)

Total cesarean deliveries for fetal distress 30 60 20

Post-dates 18 (5.6%) 21 (6.7%) —

Decreased fetal movement 7 (4.8%) 14 (8.6%) 79

Diabetes mellitus 3 (4%) 9 (11.8%) 195

Hypertension 1 (1.5%) 11 (13.6%) 807

Suspected IUGR 1 (2.4%) 5 (8.8%) 267



38 September 2003

tion for fetal distress in labor in the Doppler group (30,
4.6%) vs the NST group (60, 8.7%) with P ≤ .006.
There were no differences in any of the other variables
such as Apgar scores, meconium at birth, admission to
NICU, or birth weight.

Although there was a difference in cesarean section
rate for fetal distress in every category, the most dramat-
ic difference was in hypertension and IUGR.

■■ COMMENT BY JOHN C. HOBBINS, MD
The use of UAD has been the focus of meta-

analyses looking at perinatal mortality as an end
point. These studies clearly have shown a superiori-
ty of Doppler over NST alone in lowering perinatal
mortality. However, these studies have addressed its
use predominantly in IUGR. Now in a wider scope
of high-risk categories, UAD has been shown to
decrease the need for cesarean section due to fetal
distress. The clear implication here is that if one
waits for the NST to become positive to deliver, then
the fetus would be in poorer condition to tolerate
labor than if one acted on the Doppler information
earlier. In fact, the induction rate was indeed signifi-
cantly higher in the UAD group (4.8%) than in the
NST group (1.9%). Yet, it had no effect on the total
cesarean section rate.

Recent studies in which IUGR fetuses were fol-
lowed with a variety of fetal assessment tests have
shown that umbilical artery Doppler becomes nonre-
assuring 7-21 days before the NST or biophysical
profile becomes “positive,” and a landmark study in
1993 in which growth-restricted fetuses were evalu-
ated with UAD and NSTs (while percutaneous fetal
blood sampling was intermittently undertaken)
demonstrated that if both UAD and NSTs were reas-
suring, fetal hypoxia/acidosis was nonexistent. If the
UAD was abnormal and the NST was normal, then
hypoxia/acidosis was noted in only 5% of fetuses,
but if both are abnormal, there was a 60% incidence
of hypoxia/acidosis. This strongly suggests that
waiting until the NST becomes positive to deliver
will result in longer fetal exposure to metabolic aci-
dosis and, with it, neonatal morbidity and neonatal
sequelae.

The diagnostic story got a bit more complicated
when it recently was shown that late in pregnancy the
UAD is not an invariably perfect predictor of fetal dis-
tress in patients with abnormal uterine artery waveforms
whose fetuses are showing evidence of brain sparing by
increased flow in the middle cerebral arteries. Some of
these fetuses will show signs of compromise in labor
despite normal UADs.

Nevertheless, this isolated study should not in any
way taint the compelling message in Williams et al
paper that UAD at least can play an extremely important
role as an adjunctive predictor of fetal condition in a
variety of high-risk situations.   ■
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Ultrasound Evaluations of
Cervical Length in 
Preterm Labor
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In women with threatened preterm labor,
sonographic measurement of cervical length helps dis-
tinguish between true and false labor. 

Source: Tsoi E, et al. Ultrasound Obstet Gynecol.
2003;21(6):552-555.

I realize that many of my latest OB/GYN Clini-
cal Alert submissions have had a heavy flavoring of

ultrasound, and I had promised myself to head in anoth-
er direction this month. However, unfortunately (or, I
hope, fortunately) a paper popped up in Ultrasound in
Obstetrics and Gynecology that I feel is of such value
that I should pass it on immediately.

Tsoi and colleagues studied 216 patients present-
ing with regular painful contractions between 24
and 36 weeks. A simple transvaginal ultrasound
evaluation of cervical length (CL) was accom-
plished on admission. Management of these
patients was based on the desires of the responsible
physicians who were blinded to the results of the
CL exams.



Forty-three patients had cervices of less than 1.5 cm
and 16/43 (37%) delivered within 7 days of admission.
Of those with short cervices, delivery occurred within 7
days in 6/14 (42%) on tocolytics and 10/29 (35%) who
were managed expectantly.

Most importantly, only one of 132 patients with CL
of more than or equal to 1.5 cm delivered within 7 days,
and she was on tocolytics.

■■ COMMENT BY JOHN C. HOBBINS, MD
Threatened preterm labor has remained one of the

most vexing unsolved problems in obstetrics. Recent
investigation has been directed toward identifying the
patients most benefiting from current methods of tocol-
ysis.1,2 On one hand, randomized clinical trials have
failed to show a benefit to most tocolytics tested. On
the other hand, most patients enrolled in these trials
were undoubtedly not in labor to start with, and per-
haps the tocolytics tested were not really given a fair
chance to succeed.

As pointed out in a previous OB/GYN Clinical Alert,
fetal fibronectin has the potential to separate true from
false labor, and the beauty of the test is in its high nega-
tive predictive value, which exceeds 99%.3 The only
drawbacks are its expense, the short delay for the results
to return, the logistics of sampling before a digital exam
is done, and, frankly, the inability of clinicians to trust
the results enough to lay off the use of tocolytics, with
all their inherent morbidity, when a negative result
comes back.

Now we have one study that strongly suggests that a
simple ultrasound evaluation of CL can identify the
patient with a very low likelihood of delivering within 1
week of the examination, while allowing us to concen-
trate only on the ones that are at greatest risk of early
delivery.

Our policy will now be to send the fetal fibronectin
to the laboratory when the cervix is less than 1.5 cm
to see if the results will affect the predictive value in
those at greatest risk. It is also hoped that investiga-
tions will cone down on those with short cervices
when testing the worth of current tocolytics through
randomized trials.   ■
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CME Questions
6. The following statements are true regarding the risk of coro-

nary heart disease according to the WHI except:
a. “Adjudication” means that clinical diagnoses made by local

clinicians are reviewed and affirmed or changed.
b. According to the WHI, an increased risk of coronary heart dis-

ease increases with duration of hormone use.
c. The increased risk of coronary heart disease reported in the

WHI is not large enough to be free of confounding factors.
d. Statin treatment may obscure estrogen’s beneficial impact on

the cardiovascular system.

7. Paclitaxel used for advanced ovarian cancer produces all the
following effects except?
a. Peripheral  neuropathy is a common side effect.
b. A longer treatment regimen produces a longer period of free-

dom from progression of disease.
c. Longer freedom from disease is associated with a better survival

rate.
d. Prolonged chemotherapy is not without controversy.

8. The following statements are true regarding screening tests for
fetal well-being except?
a. The standard screening test is the nonstress test. 
b. Umbilical artery doppler assessment measures systolic blood

flow.
c. Umbilical artery doppler assessment detects fetal distress earlier

than the nonstress test.
d. Combining umbilical artery doppler assessment with the non-

stress test increases the ability to detect hypoxia/acidosis.

9. Measurement of cervical length by ultrasonograpy:
a. has predictive value for the onset of labor over the next week.
b. has established 1.5 cm as a length not associated with impend-

ing labor.
c. can designate the best candidates for tocolytic treatment.
d. has no influence over when fetal fibronectin should be 

measured.

Readers are Invited. . .
Readers are invited to submit questions or comments

on material seen in or relevant to OB/GYN Clinical Alert.
Send your questions to: Robert Kimball, OB/GYN Clini-
cal Alert, c/o American Health Consultants, P.O. Box
740059, Atlanta, GA 30374. For subscription informa-
tion, you can reach the editors and customer service per-
sonnel for OB/GYN Clinical Alert via the internet by
sending e-mail to robert.kimball@ahcpub.com.   ■
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Attention Readers
American Health Consultants is happy to announce

that we are opening up our Primary Care Reports author
process to our readers. A biweekly newsletter with
approximately 5000 readers, each issue is a fully refer-
enced, peer-reviewed monograph. 

Monographs range from 25-35 Microsoft Word doc-
ument, double-spaced pages. Each article is thorough-
ly peer reviewed by colleagues and physicians special-
izing in the topic being covered. Once the idea for an
article has been approved, deadlines and other details
will be arranged. Authors will be compensated upon
publication. 

As always, we are eager to hear from our readers
about topics they would like to see covered in future
issues. Readers who have ideas or proposals for future
single-topic monographs can contact Managing Editor
Robin Mason at (404) 262-5517 or (800) 688-2421 or
by e-mail at robin.mason@ahcpub.com. ■
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