
FIVE AUTHORS REPLY

We thank Willett et al. (1) for responding to our article (2)
on a potential bias in Nurses’ Health Study findings on
combined estrogen plus progestin postmenopausal hormone
therapy and coronary heart disease. We suggested that the
use of only a biennial snapshot of current hormone therapy
use could have led to a downward bias in hazard ratio esti-
mates from the Nurses’ Health Study (3), in view of the
elevation in coronary heart disease risk in the first few years
following hormone therapy initiation observed in the Wom-
en’s Health Initiative (WHI) estrogen plus progestin trial
(4, 5). Dr. Willett and colleagues responded that only 17 of
1,342 coronary heart disease cases in the Nurses’ Health

Study occurred among women who both started hormone
therapy and experienced a myocardial infarction during the
same 2-year interval, and that the overall hazard ratio esti-
mate increased only from 0.71 to 0.76 if these events were
classified as occurring among women on hormone therapy,
using the WHI hazard ratio estimate for the first 2 years of
hormone therapy use. This is a useful piece of information,
but it does not fully address the issue of potential bias in the
Nurses’ Health Study from their reporting methods.

Women who started hormone therapy and subsequently
stopped use prior to their biennial snapshot of hormone
therapy are presumably regarded as nonusers throughout
the follow-up period in the Nurses’ Health Study analyses.
In community studies, as many as 60 percent of women
who initiate hormone therapy discontinue their use within
2 years, with about 20 percent discontinuation within the
first 6 months of use. If discontinuation rates of this magni-
tude apply also to the Nurses’ Health Study, where estrogen
plus progestin use was quite common, then the coronary
heart disease rates in the estrogen plus progestin user group
could be underestimated and coronary heart disease rates in
the nonuser group could be overestimated by this additional
source of misclassification. Our own simulation studies, de-
scribed more fully elsewhere (6), contaminated the random-
ization assignment in the WHI estrogen plus progestin trial
by the type of misclassification rates just mentioned, and we
found that trial evidence for an early elevation in coronary
heart disease risk disappeared or was substantially reduced
by such misclassification, with much of the downward bias
derived from data on short-term hormone therapy users who
were permanently misclassified as nonusers. It would be
helpful if Dr. Willett and colleagues could explore this ad-
ditional source of potential bias in the Nurses’ Health Study
context.

Dr. Willett and colleagues go on to offer the perspectives
that ‘‘age at initiation and duration of hormone therapy use
are sufficient to explain the ostensibly discordant findings
for hormone therapy use and coronary heart disease between
the WHI trial and observational studies’’ (1, p. 1067) and
even that the ‘‘WHI findings, taking into account the age
at initiation and duration of hormone therapy use, support
the validity of findings from observational studies relating
hormone therapy use to reduced coronary heart disease
risk’’ (1, p. 1067). We agree that the time from hormone
therapy initiation may be an important element underlying
this apparent discrepancy; in fact, this was the main point
of our paper (2). However, we do not think that WHI data
should be used to support an argument of coronary heart
disease risk reduction with estrogen plus progestin, even
among younger women. As shown in the WHI paper by
Manson et al. (5), over an average 5.6-year intervention pe-
riod, there was no evidence for interaction of the coronary
heart disease hazard ratio with age at hormone therapy ini-
tiation (p ¼ 0.36). The hazard ratio estimate was 1.27 for
the estrogen-plus-progestin versus placebo group among
women 50–59 years of age at randomization, very similar to
the estimate of 1.24 for the overall estrogen-plus-progestin
trial cohort.

Recent analyses (7) provide corresponding analyses to
those given in our article (2) for estrogen alone using data
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from both the WHI clinical trial and the cohort study. Once
again, the WHI clinical trial has too few women in the
group aged 50–59 years at enrollment for a definitive anal-
ysis, but the available data are somewhat suggestive of an
interaction of the estrogen-alone coronary heart disease
hazard ratio with age at initiation (p ¼ 0.07), with possibly
more favorable results among younger women (8, 9). Note,
however, that the enrollees aged 50–59 years in the WHI
estrogen-plus-progestin trial, and especially in the estrogen-
alone trial, differ from older enrollees in many factors in-
cluding ethnicity, obesity, and age at hysterectomy (10), so
that issues of effect modification may contribute to this non-
significant interaction. Additionally, it should be remem-
bered that hazard ratio estimates for both estrogen plus
progestin and estrogen alone were substantially increased
by control for standard coronary risk factors in both the
WHI observational study (2, 7) and the Nurses’ Health
Study (11). Our comparisons of WHI clinical trial and ob-
servational study results suggest some residual confound-
ing for each of coronary heart disease, stroke, and venous
thromboembolism. Hence, allowances should be made for
residual confounding in the interpretation of observational
study results of these associations. Confounding may be
a particular issue among younger women, where coronary
heart disease rates are relatively low and risk factors less
well documented.

WHI investigators welcome additional data and discus-
sion of the health benefits and risks of these important prep-
arations, and we again thank Dr. Willett and colleagues for
their thoughtful input.
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