
heart disease is of interest and importance. (See Table 4.)
It is easy to see that the coronary heart disease results

are influenced by the events in year 5. What happened in
year 5? Does this reflect new statin/aspirin treatment in
the placebo group, lowering the event rate and providing
a falsely high rate in the treated group? Did a similar
experience take place in years 1 and 2?  It is well recog-
nized that the beneficial effects of statins occur rapidly,
acting to stabilize plaques within a few months.
Although statin use and aspirin use at baseline were
comparable in the treated and placebo groups, no infor-
mation is provided regarding new treatment during the
follow-up. There is good evidence that the beneficial
effect of estrogen on the cardiovascular system is lost in
women already being treated with statins.3 Keep in mind
that the cardiovascular events did not cross the pre-
determined boundaries set by the WHI requiring cancel-
lation of the study. With the small numbers involved, a
shift of a few cases would have a major effect on the
conclusion.

The WHI identified 400 women with established
coronary heart disease upon entry. Among these women,
the hazard risk for cardiac events was 1.28, a risk that
did not reach statistical significance with a confidence
interval of 0.64-2.56 (19 vs 16 events). When the
remaining women were analyzed separately, the hazard
risk was also 1.28, and again the confidence interval was
not statistically significant (1.00-1.65; 145 vs 106

events). These numbers emphasize how small the
observed cardiac effect was, and how easily a shift of a
few cases could change the result. At a presentation of
the WHI data, the investigator revealed that the released
results were based upon diagnoses in the field, and that
central adjudication of the cardiac diagnoses was reveal-
ing what seems to me as an important level of disagree-
ment in 16% of the cases.2 It will be important to keep
an eye on the final calculations. 

When is the effect of a randomized, double-blind trial
compromised by the clinical behavior of the patients? In
the WHI, 42% of the treated group stopped their hor-
mone therapy and 38% stopped medication in the place-
bo group. This drop out rate “exceeded design projec-
tions.” Women in both groups began hormone treatment
provided by their primary clinicians sometime after the
study began, 6.2% in the treated group and 10.7% in the
placebo group. This “drop in” rate was also higher than
design projections. Also, 40.5% of the treated group
(3444 women) and 6.8% of the placebo group were
unblinded, mainly because of vaginal bleeding. When is
intent-to-treat analysis inadequate in the face of unblind-
ing drop outs, and drop ins, especially when duration of
exposure is a critical factor?

Intention-to-treat analysis compares all individuals in
the treated group with all in the placebo group, regard-
less of drop outs or drop ins. This is said to be the best
method of analysis for clinical trials because it accurate-
ly reflects the randomization. One can’t help but wonder
how the long-term benefit of a treatment can be assessed
if subjects receiving treatment for only a short period of
time are included. The WHI performed an “as treated”
analysis, and this produced “more modest changes.” The
numbers and confidence intervals are not provided. A
high drop out rate affects the numbers remaining and
available for an as treated analysis.

For several years, I have argued that the lack of agree-
ment, uniformity, and consistency among more than 60
case-control and cohort studies is a strong reason that
the risk of breast cancer associated with hormone thera-
py cannot be a large one. The WHI results support that
conclusion, amounting to a 26% increase, 8 cases per
10,000 women per year, and even this conclusion had a
marginal level of confidence. I have further argued that
those studies reporting an increase in risk could be
reflecting hormonal acceleration of growth in pre-exist-
ing tumors. Is that a possibility in the WHI results? Here
again, analysis by year is helpful. (See Table 5.)

It is apparent that the breast cancer results are heavily
influenced by years 4 and 5. Remember that the growth
of breast tumors is slow (it takes 10 years for a malig-
nant cell to become clinically detectable at 1 cm diame-
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Table 3

Other Results Recorded in the 
Discontinued WHI Arm with Daily E/P

E/P Treatment Placebo Hazard Risk
Total women: 8506 8102 —
Hip fracture 44 62 0.66 (0.45-0.98)
Vertebral 
fracture 41 60 0.66 (0.44-0.98)
Other 
fractures 579 701 0.77 (0.69-0.86)
Endometrial 
cancer 22 25 0.83 (0.47-1.47)
Colorectal 
cancer 45 67 0.63 (0.43-0.92)

Table 4

Year-by-Year Analysis of CHD 

E/P Treatment Placebo Participants

Year 1 43 (0.51%) 23 (0.29%) 8435/8050

Year 2 36 (0.43%) 30 (0.38%) 8353/7980 

Year 3 20 (0.24%) 18 (0.23%) 8268/7888

Year 4 25 (0.32%) 24 (0.32%) 7926/7562

Year 5 23 (0.39%) 9 (0.16%) 5964/5566

Year 6+ 17 (0.33%) 18 (0.42%) 5129/4243


