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Objective: To evaluate vaginal bleeding profiles with lower doses of conjugated equine estrogens (CEE) and
medroxyprogesterone acetate (MPA) as continuous combined therapy.

Design: The Women’s Health, Osteoporosis, Progestin, Estrogen (Women’s HOPE) study, a randomized,
double-blind, placebo-controlled trial.

Setting: Study centers across the United States.

Patient(s): Two thousand six hundred seventy-three healthy, postmenopausal women.

Intervention(s): Women received CEE, 0.625 mg/d; CEE, 0.625 mg/d, plus MPA 2.5 mg/d; CEE, 0.45
mg/d; CEE, 0.45 mg/d, plus MPA, 2.5 mg/d; CEE 0.45 mg/d, plus MPA, 1.5 mg/d; CEE, 0.3 mg/d; CEE, 0.3
mg/d, plus MPA, 1.5 mg/d; or placebo for 1 year.

Main Outcome Measure(s): Bleeding data were analyzed in efficacy-evaluable and intention-to-treat
populations.

Result(s): Cumulative amenorrhea and no bleeding rates were higher with lower doses of CEE/MPA than
with CEE 0.625/MPA 2.5. A linear trend between time since menopause and cumulative amenorrhea was
observed (P,.05) in all CEE/MPA groups except the CEE 0.45/MPA 1.5 group. The proportion of patients
who experienced no bleeding in cycle 1 was 89%, 82%, and 80% in the CEE 0.3/MPA 1.5, CEE 0.45/MPA
1.5, and CEE 0.45/MPA 2.5 groups, respectively. These values were significantly greater than the incidence
of no bleeding in the CEE 0.625/MPA 2.5 group (P,.05).

Conclusion(s): Lower-dose regimens of CEE and MPA produce higher rates of amenorrhea and no bleeding
compared with CEE 0.625/MPA 2.5 and may be appropriate for newly menopausal patients. (Fertil Sterilt
2001;75:1080–7. ©2001 by American Society for Reproductive Medicine.)
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Estrogen replacement therapy (ERT) pro-
vides significant relief of vasomotor symptoms
and urogenital atrophy, which result from es-
trogen loss at menopause (1, 2). Estrogen is
also a potent agent for preventing bone loss in
postmenopausal women (3–5). In women with
an intact uterus, treatment with progestin plus
estrogen (hormone replacement therapy
[HRT]) is needed to reduce the incidence of
endometrial hyperplasia observed with treat-
ment with unopposed estrogens (6–8) and de-
crease the risk of endometrial cancer (9).

The most commonly prescribed HRT regi-
men in the United States is a continuous com-
bined regimen of conjugated equine estrogens
(CEE), 0.625 mg/d, plus medroxyprogesterone
acetate (MPA), 2.5 mg/d (Prempro; Wyeth-
Ayerst Laboratories, Philadelphia, PA). This
regimen, which has been shown to be effective
in protecting against endometrial hyperplasia
(8), produces amenorrhea in many women
within the first year of treatment (10). How-
ever, irregular bleeding is not uncommon in
patients, especially in the initial cycles of treat-
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ment (10). Despite the benefits and convenience of contin-
uous combined regimens, compliance with HRT is report-
edly low, in part because of irregular bleeding in some
women (11, 12).

The incidence of irregular bleeding with continuous com-
bined HRT may be related to the doses of estrogen and
progestin (13–15). Mizunuma et al. (16) reported that a
lower dose of estrogen (CEE, 0.3 mg/d) plus MPA, 2.5 mg/d,
reduced bleeding while preserving the protective role of
estrogen in preventing bone loss. The effect of lower doses
of MPA combined with lower doses of CEE on bleeding
profiles is not known. We therefore sought to determine the
effects of lower doses of continuous combined CEE and
MPA on bleeding patterns in a large cohort of healthy,
postmenopausal women.

MATERIALS AND METHODS

A 1-year multicenter, randomized, double-blind, placebo-
controlled clinical study was conducted in 2,673 postmeno-
pausal women enrolled in the Women’s Health, Osteoporo-
sis, Progestin, Estrogen (Women’s HOPE) study. All
procedures were approved by the institutional review board
at each study site. Each patient provided informed consent
before enrollment. A complete description of this trial is
reported elsewhere (17), as are results on vasomotor symp-
tom relief and changes in vaginal maturation index (17);
endometrial histology (18); and serum lipoproteins, coagu-
lation parameters, and carbohydrate metabolism (19).

Participants
Healthy, postmenopausal women 40 to 65 years of age

were eligible if they had an intact uterus and had their last
menstrual cycle at least 12 months before prestudy screen-
ing. Inclusion criteria also included a serum FSH level$30
IU/L and a serum 17b-estradiol level#184 pmol/L (50
pg/mL). Women were excluded if they used any medications
containing estrogens, progestins, or androgens within 8
weeks of the prestudy screening (or within 12 weeks if they
were participating in the substudy), or if they had a history or
active presence of any diseases or conditions contraindicated
for treatment with estrogens (e.g., thromboembolic disor-
ders, gallbladder disease, or cerebrovascular disease). Com-
plete exclusion criteria are reported elsewhere in this issue
(17). Prestudy screenings for all women included a complete
medical history and physical examination to ensure that all
inclusion and exclusion criteria were met.

Design and Procedures
After screening, women accepted into the study were

assigned to one of eight treatment groups: CEE, 0.625 mg/d
(n 5 348); CEE, 0.625 mg/d, plus MPA, 2.5 mg/d (n5 331);
CEE, 0.45 mg/d (n5 338); CEE, 0.45 mg/d, plus MPA, 2.5
mg/d (n5 340); CEE, 0.45 mg/d, plus MPA, 1.5 mg (n5
331); CEE, 0.3 mg/d (n5 326); CEE, 0.3 mg/d, plus MPA,
1.5 mg/d (n5 327); or placebo (n5 332). The method of

randomization is described elsewhere in this issue (17). In a
double-blind, double-dummy design, patients were in-
structed to take two tablets (CEE or matching placebo and
CEE/MPA or matching placebo) orally once daily at approx-
imately the same time each day. Study medication was given
to each patient after randomization and at study visits sched-
uled during cycles 3, 6, and 9. Patients also received calcium
supplements daily (600 mg elemental calcium/tablet [Cal-
trate; Whitehall-Robins, Madison, NJ]) and diary cards at
these times.

Each patient was instructed to keep a daily diary card
throughout the study to record the dates on which they took
study medication or missed medication. The diary cards
were also used to record any episodes of vaginal bleeding or
spotting. Patients were instructed to record any bleeding that
required sanitary protection as “bleeding” and any bleeding
that did not require such protection as “spotting.” Diary
cards were collected at each visit to encourage compliance.

Bleeding patterns were summarized according to entries
recorded on the diary cards. The days on which endometrial
biopsies were performed and the 6 days afterward were
counted as “not bleeding.” For all analyses, “amenorrhea”
was defined as the absence of any vaginal bleeding or
spotting during the entire observation period, and “no bleed-
ing” was defined as the absence of bleeding that required
sanitary protection during the entire observation period.

Statistical Analyses
The data were analyzed both cumulatively and by indi-

vidual cycles. Cumulative rates of amenorrhea were defined
as the proportion of women who experienced consecutive
cycles of amenorrhea for a given period of time (e.g., from
cycles 1–13, cycles 2–13, and so on). The rate of cumulative
no bleeding was defined as the proportion of women who
experienced consecutive cycles of no bleeding for a given
period of time. The analysis of bleeding patterns by cycle
examined incidence rates of amenorrhea and no bleeding in
individual cycles. The incidence of amenorrhea was defined
as the proportion of women who experienced amenorrhea in
a given cycle; the incidence of no bleeding was defined as
the proportion of women who experienced no bleeding in a
given cycle.

The rates of cumulative amenorrhea and cumulative no
bleeding were analyzed in efficacy-evaluable and intention-
to-treat populations. The efficacy-evaluable population (n5
1,555) included all patients enrolled in the study who [1]
recorded taking study medication and completed 13 cycles;
[2] filled out all thirteen 28-day diary cards without any
missing data on bleeding; and [3] did not miss, during any
treatment cycle,$3 consecutive days or$5 discontinuous
days of taking or recording study medication. The intention-
to-treat population (n5 2,673) included all enrolled patients
who recorded taking study medication. Any missing bleed-
ing data were counted as bleeding, as were all days after
patient dropout.
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Cumulative amenorrhea and cumulative no bleeding rates
were analyzed between treatment groups for cycles 1 to 13,
7 to 13, and cycle 13 by using the Fisher exact test for
pairwise comparisons (a 5 .05). Comparisons were per-
formed between each CEE or CEE/MPA group and placebo
and between each CEE/MPA group and the respective low-
er-dose CEE/MPA groups. Subgroup analysis of cumulative
amenorrhea in the efficacy-evaluable population was per-
formed by using the following three categories:,3, 3 to,8,
and$8 years since menopause. Pairwise comparisons were
made as described above for each of the subgroups. A
Cochran–Mantel–Haenszel test was also performed to assess
the linearity of the relationship between cumulative amen-
orrhea and years since menopause.

The incidence of amenorrhea and no bleeding at each
cycle was analyzed in an efficacy-evaluable population that
included all patients enrolled in the study who had at least 1
cycle valid for analysis. Data from individual cycles were
excluded if medication was missed or use was not recorded
for $3 consecutive days during a treatment cycle, medica-
tion was missed or use was not recorded for$5 discontin-
uous days during a treatment cycle, or data on bleeding were
not recorded for$1 day during a treatment cycle. For
patients who discontinued treatment, only the cycles up to
the last completed cycle were included in the analysis.

Pairwise comparisons between treatment groups in bleed-
ing patterns by cycle were analyzed by using the Fisher exact
test. Comparisons were performed between each CEE or
CEE/MPA group and placebo and between each CEE/MPA
group and the respective lower-dose CEE/MPA groups. Be-
cause bleeding was expected to be more prevalent in higher-
dose groups, all statistical comparisons were tested ata 5
.05 as a conservative approach with no adjustment for mul-
tiple comparisons.

RESULTS

Baseline characteristics for the efficacy-evaluable popu-
lation in the cumulative amenorrhea analysis are reported in
Table 1. All variables were similar among the eight treat-
ment groups. The women were predominantly white (90%);
African American or black (4%), Hispanic (4%), Asian
(1%), Native American (,1%), and Arabic (,1%) women
accounted for the remaining identified ethnic groups. Base-
line characteristics and dropout rates in the intention-to-treat
population are reported elsewhere (17). Overall, 521 patients
(19%) withdrew from the study. Dropout rates differed
among the treatment groups (P,.001); the CEE 0.625 and
the placebo groups had the highest rates (30% and 23%,
respectively), and dropout rates ranged from 14% to 19% for
the remaining groups. Vaginal hemorrhage (vaginal bleed-
ing, intermittent vaginal bleeding, or excessive or heavy
vaginal bleeding) was reported as the reason for dropping
out of the study in#2% of the women in all treatment
groups except CEE 0.625 (9%; n5 32).

Cumulative Amenorrhea Rates

Efficacy-Evaluable Population

Figure 1 shows the percentage of patients with cumulative
cycles of amenorrhea by treatment group. Throughout the
course of the study year, the rates of cumulative amenorrhea
were greater in the lower-dose CEE/MPA groups than in the
CEE 0.625/MPA 2.5 group. Table 2 shows the percentage of
patients in each treatment group with cumulative amenor-
rhea for cycles 1–13, 7–13, and 13. Compared with the CEE
0.625/MPA 2.5 group, all lower-dose CEE/MPA groups had
significantly higher cumulative rates of amenorrhea in cycles
1–13 and cycles 7–13 (P,.01). At cycle 13, the rates of
amenorrhea in the CEE 0.45/MPA 2.5 and the CEE 0.3/MPA
1.5 groups were 86.1% and 88.9%, respectively, which were

T A B L E 1

Baseline characteristics of patients in the efficacy-evaluable population for cumulative analyses of bleeding patterns.

Characteristic
CEE 0.625
(n 5 173)

CEE 0.625/
MPA 2.5
(n 5 204)

CEE 0.45
(n 5 205)

CEE 0.45/
MPA 2.5
(n 5 208)

CEE 0.45/
MPA 1.5
(n 5 195)

CEE 0.3
(n 5 198)

CEE 0.3/
MPA 1.5
(n 5 199)

Placebo
(n 5 173)

Total
(n 5 1555)

Age (y) 52.76 4.6 53.56 4.9 53.36 4.8 53.96 4.8 53.26 4.8 54.06 4.8 53.46 4.8 53.66 4.8 53.56 4.8
Height (cm) 163.56 6.0 163.56 6.7 164.16 6.6 163.06 6.3 163.66 6.3 163.16 5.9 163.96 6.6 163.96 6.1 163.66 6.3
Weight (kg) 65.96 9.3 64.76 9.3 64.86 8.9 64.66 8.3 65.06 8.3 65.56 8.7 65.46 9.0 64.66 8.8 65.06 8.8
BMI (kg/m2) 24.66 2.9 24.26 3.0 24.06 2.8 24.36 2.7 24.36 2.8 24.66 2.8 24.36 2.8 24.06 2.8 24.36 2.8
Age at

menopause (y)
48.36 4.6 48.96 4.0 48.46 4.3 48.86 4.4 48.46 4.3 49.36 4.2 48.86 4.3 49.06 4.0 48.76 4.3

Years since
menopause (y)

4.36 3.9 4.56 4.2 4.86 4.2 5.16 4.1 4.96 4.2 4.76 4.1 4.66 4.6 4.56 3.7 4.76 4.2

Parity (n) 2.66 1.8 2.76 1.7 2.86 1.9 2.96 2.0 2.66 1.8 2.96 1.8 2.86 1.9 2.86 1.9 2.86 1.8

Note:All doses are mg/d. Values are means6 SD; CEE5 conjugated equine estrogens; MPA5 medroxyprogesterone acetate; BMI5 body mass index.
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significantly higher (P,.01) than the rate in the CEE 0.625/
MPA 2.5 group (75.5%).

Rates of cumulative amenorrhea for daily doses of 0.45
mg of CEE combined with either 2.5 mg or 1.5 mg of MPA
daily did not differ significantly at any time point analyzed.
The CEE 0.3/MPA 1.5 group had a significantly higher rate
of amenorrhea than the CEE 0.45/MPA 2.5 group for cycles
1–13 (P,.05). The differences in rates of amenorrhea be-
tween the CEE 0.3/MPA 1.5 and CEE 0.45/MPA 1.5 groups
for cycles 1–13 were not significant. Participants in all CEE

and CEE/MPA groups had significantly lower cumulative
rates of amenorrhea than did those taking placebo (P,.05) in
almost all cycle ranges analyzed; the CEE 0.3 mg group in
cycles 1–13 and 7—13 was the exception.

Intention-to-Treat Population

Cumulative rates of amenorrhea in the intention-to-treat
population followed a pattern similar to that observed in the
efficacy-evaluable population, although the absolute values
were lower for all groups, including placebo (data not

F I G U R E 1

Cumulative rates of amenorrhea in the efficacy-evaluable population. (A), Data for the groups treated with conjugated equine
estrogens (CEE) alone or placebo. (B), Data for the groups treated with CEE plus medroxyprogesterone acetate (MPA) or
placebo.

Archer. Lower HRT doses and bleeding. Fertil Steril 2001.

T A B L E 2

Patients with cumulative amenorrhea in the efficacy-evaluable and intention-to-treat populations, by treatment group.

Population Cycle CEE 0.625
CEE 0.625/
MPA 2.5 CEE 0.45

CEE 0.45/
MPA 2.5

CEE 0.45/
MPA 1.5 CEE 0.3

CEE 0.3/
MPA 1.5 Placebo

Efficacy-
evaluable

1–13 59 (34.1)a 45 (22.1)a,b,c,d 108 (52.7)e 73 (35.1)a,f 85 (43.6)a 119 (60.1) 90 (45.2)a 117 (67.6)

7–13 83 (48.0)a 84 (41.2)a,b,c,d 140 (68.3)e 116 (55.8)a 110 (56.4)a 140 (70.7) 125 (62.8)a 137 (79.2)
13 114 (65.9)a 154 (75.5)a,b,c,d 171 (83.4)a 179 (86.1)e 160 (82.1)a 171 (86.4)e 177 (88.9)e 166 (96.0)

Intention-to-treat 1–13 77 (22.1)a 55 (16.6)a,b,c,d 130 (38.5) 87 (25.6)a,f 99 (29.9)a 143 (43.9) 108 (33.0)e 149 (44.9)
7–13 110 (31.6)a 108 (32.6)a,b,c,d 171 (50.6) 141 (41.5)e 140 (42.3)e 173 (53.1) 152 (46.5) 177 (53.3)

13 153 (44.0)a 206 (62.2) 211 (62.4) 225 (66.2) 208 (62.8) 221 (67.8) 221 (67.6) 230 (69.3)

Note: All doses are mg/d. Data are the number (%) of patients. CEE5 conjugated equine estrogens; MPA5 medroxyprogesterone acetate.
a P,.001 vs.placebo at same cycles.
b P,.05 vs. CEE 0.45/MPA 2.5 at same cycles.
c P,.05 vs. CEE 0.45/MPA 1.5 at same cycles.
d P,.001 vs. CEE0.3/MPA 1.5 at same cycles.
e P,.05 vs. placebo at same cycles.
f P,.05 vs. CEE 0.3/MPA 1.5 at same cycles.

Archer. Lower HRT doses and bleeding. Fertil Steril 2001.

FERTILITY & STERILITY t 1083



shown). Table 2 shows the rates of amenorrhea for the
intention-to-treat population in cycles 1–13, 7–13, and 13 for
all groups. In general, the percentages of patients in the
CEE/MPA groups who had cumulative cycles of amenorrhea
increased with lower dosages of CEE. Whereas patients in
each of the active treatment groups had fewer cumulative
cycles of amenorrhea than did those taking placebo, only the
CEE 0.625 group differed significantly from the placebo
group at every time point analyzed (P,.001) (Table 2).

Subgroup Analysis: Efficacy-Evaluable
Population

Effect of Menopausal Age on Cumulative Amenorrhea

Cumulative rates of amenorrhea for women in the effica-
cy-evaluable population who were,3, 3 to ,8, and $8
years past menopause are shown in Table 3. In general, the
highest rates of cumulative amenorrhea for most time peri-
ods examined in the CEE/MPA groups were seen in women
who were$3 years past menopause. Tests of linearity of the
relationship between cumulative rates of amenorrhea and
years since menopause for cycles 1–13, 7–13, and cycle 13
for the combined treatment groups indicated that cumulative
rates of amenorrhea were generally higher in patients who
were further from menopause. All of the combined treatment
groups demonstrated a significant linear trend at cycles 1–13
(P,.01), except for the CEE 0.45/MPA 1.5 group. At cycles
7–13, a linear trend was significant for the CEE 0.45/MPA
2.5 and CEE 0.3/MPA 1.5 groups (P,.05) but not for the
CEE 0.45/MPA 1.5 group. Thus, the cumulative rates of
amenorrhea in the CEE 0.45/MPA 1.5 group did not signif-
icantly differ among women who were,3, 3 to,8, and$8
years past menopause.

Cumulative No Bleeding Rates

Figure 2 shows the percentage of patients with cumulative
cycles of no bleeding. Cumulative rates of no bleeding were
qualitatively similar to cumulative rates of amenorrhea, but
the percentage of patients with cumulative no bleeding was
higher than the percentage of patients with cumulative am-
enorrhea (Table 4). In general, cumulative rates of no bleed-
ing in the CEE/MPA groups increased with decreasing doses
of CEE. The rates were significantly higher in the three
lower-dose CEE/MPA groups than in the CEE 0.625/MPA
2.5 group for cycles 1–13 (P,.05). Cumulative rates of no
bleeding did not differ significantly among the CEE 0.45/
MPA 2.5, CEE 0.45/MPA 1.5, and CEE 0.3/MPA 1.5
groups.

Cumulative rates of no bleeding were lower in each of the
active treatment groups compared with the placebo group at
every time point analyzed (P,.05), except for the CEE 0.3
mg group (P5.055) in cycles 1–13. The rates of cumulative
no bleeding in the intention-to-treat population were similar
to those observed in the efficacy-evaluable population, but
the absolute rates of cumulative no bleeding were lower for
all treatment groups in all cycles.

Bleeding Patterns in Cycles 1–3

The incidence of no bleeding in cycles 1–3 was evaluated
in the CEE/MPA groups. The proportion of patients in the
CEE 0.3/MPA 1.5 group who experienced no bleeding was
88.7%, 92.6%, and 91.0%, respectively, in cycles 1–3. The
percentage of patients who experienced no bleeding in cy-
cles 1–3 ranged from 78.5% in the CEE 0.45/MPA 1.5 group
to 84.9% in the CEE 0.45/MPA 2.5 group. For all three
cycles, no difference was detected in the incidence of no

T A B L E 3

Patients in the efficacy-evaluable population with cumulative amenorrhea, by treatment group and years since menopause.

Years since
menopause Cycle

CEE
0.625

CEE 0.625/
MPA 2.5 CEE 0.45

CEE
0.45/

MPA 2.5

CEE
0.45/

MPA 1.5 CEE 0.3
CEE 0.3/
MPA 1.5 Placebo

,3 1–13 33 (35.9)a 13 (11.7)a,b,c 40 (44.9) 19 (21.3)a 31 (34.8)a 38 (40.0) 34 (30.6)a 42 (54.5)
7–13 46 (50.0)a 38 (34.2)a,b,c 55 (61.8) 41 (46.1)a 44 (49.4)a 54 (56.8) 58 (52.3)a 54 (70.1)

13 65 (70.7)a 81 (73.0)a,c 70 (78.7)a 72 (80.9)a 71 (79.8)a 79 (83.2)a 99 (89.2) 73 (94.8)
3 to ,8 1–13 17 (31.5)a 22 (40.0)a,c 42 (53.8)a 34 (47.9)a 35 (53.0)a 50 (74.6) 36 (63.2) 49 (75.4)

7–13 25 (46.3)a 32 (58.2)a 56 (71.8) 45 (63.4)a 40 (60.6)a 55 (82.1) 43 (75.4) 55 (84.6)
13 35 (64.8)a 47 (85.5)a 67 (85.9)a 63 (88.7) 56 (84.8)a 58 (86.6) 50 (87.7) 63 (96.9)

$8 1–13 9 (33.3)a 10 (26.3)a,c 26 (68.4) 20 (41.7)a 18 (46.2)a 31 (86.1) 20 (64.5) 26 (83.9)
7–13 12 (44.4)a 14 (36.8)a,b,c,d 29 (76.3) 30 (62.5)a 25 (64.1)a 31 (86.1) 24 (77.4) 28 (90.3)

13 14 (51.9)a 26 (68.4)a,c,d 34 (89.5) 44 (91.7) 32 (82.1) 34 (94.4) 28 (90.3) 30 (96.8)

Note: All doses are mg/d. Data are the number (%) of patients. CEE5 conjugated equine estrogens; MPA5 medroxyprogesterone acetate.
a P,.05 vs. placebo at same cycles.
b P,.05 vs. CEE 0.45/MPA 1.5 at same cycles.
c P,.05 vs. CEE 0.3/MPA 1.5 at same cycles.
d P,.05 vs. CEE 0.45/MPA 2.5 at same cycles.
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bleeding between the CEE 0.45/MPA 1.5 and CEE 0.45/
MPA 2.5 groups. The proportion of patients who experi-
enced no bleeding during cycles 1–3 was significantly
greater in all of the lower-dose combination groups than in
the CEE 0.625/MPA 2.5 group (P#.001) (cycle 1, 68.2%;
cycle 2, 66.4%; cycle 3, 72.0%). In general, the incidence of
no bleeding increased over time in all CEE/MPA groups, so
that by cycle 13, the incidences were 95%, 90%, 94%, and
87% in the CEE 0.3/MPA 1.5, CEE 0.45/MPA 1.5, CEE
0.45/MPA 2.5, and CEE 0.625/MPA 2.5 groups, respec-
tively.

The incidence of amenorrhea was similar to that of no
bleeding, although the absolute values for amenorrhea inci-
dence at each cycle were somewhat lower in each group. For
example, in cycle 1, the incidence of amenorrhea was 75%,

72%, and 64% in the CEE 0.3/MPA 1.5, CEE 0.45/MPA 1.5,
and CEE 0.45/MPA 2.5 groups, respectively, whereas the
incidence of amenorrhea in the CEE 0.625/MPA 2.5 group
was 51%. In cycles 1–3, the incidence of amenorrhea was
significantly greater in the lower-dose CEE/MPA groups
than in the CEE 0.625/MPA 2.5 group (P#.001). The inci-
dence of amenorrheic cycles did not differ between the CEE
0.45/MPA 2.5 and CEE 0.45/MPA 1.5 groups, except in
cycle 1 (64% vs. 72%;P,.05).

Among the women who experienced bleeding in a given
cycle, the mean number of days of bleeding in the lower-
dose CEE/MPA groups ranged from 3.8 (in the CEE 0.45/
MPA 2.5 group during cycle 6) to 6.7 (in the CEE 0.45/MPA
2.5 group during cycle 8). The range in the CEE 0.625/MPA
2.5 group was 5.5–7.3 days. By cycle 13, the mean number

F I G U R E 2

Cumulative rates of no bleeding in the efficacy-evaluable population. (A), Data for the groups treated with conjugated equine
estrogens (CEE) alone or placebo. (B), Data for the groups treated with CEE plus medroxyprogesterone acetate (MPA) or
placebo.

Archer. Lower HRT doses and bleeding. Fertil Steril 2001.

T A B L E 4

Patients in the efficacy-evaluable population with cumulative no bleeding, by treatment group.

Cycle CEE 0.625
CEE 0.625/
MPA 2.5 CEE 0.45

CEE 0.45/
MPA 2.5

CEE 0.45/
MPA 1.5 CEE 0.3

CEE 0.3/
MPA 1.5 Placebo

1–13 91 (52.6)a 92 (45.1)a,b,c,d 155 (75.6)a 121 (58.2)a 121 (62.1)a 156 (78.8) 129 (64.8)a 150 (86.7)
7–13 108 (62.4)a 140 (68.6)a,d 164 (80.0)a 156 (75.0)a 145 (74.4)a 170 (85.9)a 161 (80.9)a 160 (92.5)
13 140 (80.9)a 176 (86.3)a,b,d 183 (89.3)a 195 (93.8)a 179 (91.8)a 186 (93.9)a 188 (94.5)a 171 (98.8)

Note: All doses are mg/d. Data are the number (%) of patients. CEE5 conjugated equine estrogens; MPA5 medroxyprogesterone acetate.
a P,.05 vs. placebo at same cycles.
b P,.05 vs. CEE 0.45/MPA 2.5 at same cycles.
c P,.001 vs. CEE0.45/MPA 1.5 at same cycles.
d P,.05 vs. CEE 0.3/MPA 1.5 at same cycles.
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of days of bleeding per cycle in women in the lower-dose
CEE/MPA groups who experienced bleeding was,5.8.

DISCUSSION

This is the first large, randomized clinical trial to evaluate
the effects of lower doses of CEE and MPA on bleeding
profiles in healthy, postmenopausal women. It has been
suggested that lower doses of ERT/HRT may reduce side
effects, such as endometrial bleeding (20). The increased
rates of amenorrhea that we observed in women treated with
lower doses of CEE and MPA compared with those taking
the most commonly prescribed CEE/MPA regimen provide
strong evidence that lower-dose HRT reduces vaginal bleed-
ing. In addition to improved bleeding profiles, the data from
the Women’s HOPE study indicate that 1 year of therapy
with lower doses of HRT provides endometrial protection
(18), relieves vasomotor symptoms and improves the vaginal
maturation index (17), and induces favorable changes in
lipoproteins and modest changes in carbohydrate metabo-
lism and hemostatic factors (19).

In this study, the proportion of patients who experienced
no bleeding during the initial months of treatment with
lower-dose CEE/MPA doses was high, and the incidence of
no bleeding in these groups increased over time. More than
80% of the patients taking CEE 0.45/MPA 2.5, CEE 0.45/
MPA 1.5, and CEE 0.3/MPA 1.5 regimens experienced no
bleeding during the first 3 months of therapy. By cycle 13,
the percentage of patients on lower doses of CEE/MPA who
experienced bleeding that required sanitary protection
was#10%. In contrast, during the initial months of therapy
with CEE 0.625/MPA 2.5, the incidence of no bleeding
ranged from 66% to 72%. These rates are similar to those
reported previously (10). In addition, after 1 year, the CEE/
MPA groups had similar or greater proportions of patients
with amenorrhea than did the corresponding CEE groups.
Other studies have shown similar increases in bleeding over
time with unopposed estrogens, which may be due to endo-
metrial stimulation (21).

Because a patient’s bleeding profile while taking contin-
uous combined CEE and MPA may be influenced by the
length of time since menopause (22), we investigated this
relationship in the CEE/MPA groups. We found higher cu-
mulative rates of amenorrhea in the CEE 0.625/MPA 2.5
group among patients who were$3 years past menopause.
These findings are consistent with results of a previous study
examining bleeding profiles and time since menopause in
women taking CEE 0.625/MPA 2.5 mg in a continuous daily
combined regimen (22). In contrast, we did not find a con-
sistent relationship between cumulative amenorrhea rates
and years past menopause in the lower-dose CEE/MPA
groups. The lack of a linear relationship between years since
menopause and cumulative rates of amenorrhea in the CEE
0.45/MPA 1.5 group may suggest that years past menopause

may not be as important with some lower-dose HRT regi-
mens, although further research is needed.

Few differences in bleeding profiles were observed be-
tween the CEE 0.45/MPA 1.5 and CEE 0.45/MPA 2.5
groups. The observation of similar bleeding profiles in these
two groups is interesting given that most previous studies
have shown a dose-response relationship between bleeding
and progestin dose, with higher doses resulting in less bleed-
ing (10, 21). This lack of a dose-related effect may be due to
the type or the limited range of progestin doses or to the
lower CEE dose used. For example, Archer et al. (21)
studied three doses of norethindrone acetate administered
with 17b-estradiol, and the Menopause Study Group (10)
reported a dose-response relationship when higher doses of
CEE (0.625 mg) and MPA (2.5 mg and 5.0 mg) were used.

The results from the Women’s HOPE study suggest that
the ratio of estrogen to progestin may be an important
determinant of vaginal bleeding, and that lower estrogen
doses can be opposed with lower progestin doses for optimal
reduction of vaginal bleeding. In addition, the study’s results
support the acceptability of 1.5 mg of MPA in combination
with either 0.45 mg or 0.3 mg of CEE daily.

In conclusion, lower doses of CEE and MPA produced
higher rates of amenorrhea than the most commonly pre-
scribed doses, especially during earlier cycles of therapy.
Our results suggest that these lower-dose regimens are an
appropriate choice of therapy in newly menopausal patients.
Furthermore, because the effects of these regimens on bleed-
ing profiles became more pronounced with time, our study
provides valuable information that may help more women
achieve the benefits of HRT over a longer period of time.
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