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Abstract
Precis—Complex hyperplasia regression is common with and without progestin therapy, and the
likelihood of atypical hyperplasia regression is greater with progestin therapy than without.

Objective—To assess likelihood of histologic persistence/progression of complex hyperplasia and
atypical hyperplasia among women treated with progestin compared to those not treated, with
attention to type, dose and duration.

Methods—This was a cohort study of women at an integrated health plan, ages 18-85 years, with
complex or atypical hyperplasia on independent pathology review with a second endometrial
specimen in the 2-6 months following the index diagnosis. Progestin therapy between index diagnosis
and follow-up biopsy was determined from the pharmacy database. Medical record abstraction was
performed. Relative risks (RR), adjusted for age and body mass index, were calculated.

Results—Among 185 women, average age 55.9 years, follow-up 16.1 weeks, 115 women had
complex and 70 had atypical hyperplasia. Among women with complex hyperplasia 28.4% of women
treated with progestin and 30.0% of those not treated had persistence/progression (RR 1.20, 95%
confidence interval (CI) 0.53-2.72). Among women with atypical hyperplasia, 26.9% of those treated
with progestin and 66.7% of those not treated had persistence/progression (RR 0.39, 95% CI
0.21-0.70); there was a suggestion that use of at least a medium dose, or a duration of at least 3
months, was associated with a particularly low probability of persistence/progression.

Conclusion—While progestin treatment of women with atypical hyperplasia was associated with
a substantial increase in the likelihood of regression of the lesion during the ensuing 2-6 months,
persistence/progression was nonetheless present in more than one-quarter of treated women.
Regression of complex hyperplasia without atypia was common whether progestin had or had not
been used.
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Introduction
Endometrial hyperplasia is defined as abnormal proliferation of the uterine endometrial glands.
Women with endometrial hyperplasia have an elevated risk of endometrial carcinoma, and like
endometrial carcinoma, the incidence of endometrial hyperplasia is related to endogenous and
exogenous estrogen exposure. (1,2) The efficacy of hormonal treatment of endometrial
hyperplasia has not been well evaluated, and hormonal management of women with this
condition has been largely based on descriptions of case series.

Endometrial hyperplasia is most typically classified as simple or complex, without or with
cytological atypia. (3) Simple hyperplasia often spontaneously regresses and rarely progresses
to endometrial cancer. (4,5) Complex hyperplasia and atypical hyperplasia, in particular, are
more likely to progress to cancer and are therefore commonly treated with a progestin or
hysterectomy. (6) Generally, treatment guidelines recommend that women with complex
hyperplasia be treated with progestins and women with atypical hyperplasia be treated with
hysterectomy. (6-8) However, there is still debate regarding the merits of hysterectomy versus
progestin therapy for women with complex and atypical hyperplasia. (1,6,7)

Regression of endometrial hyperplasia following the use of a progestin was described as early
as 1959 by Kistner. (9) Since that time, additional reports indicate that even endometrial
carcinoma may respond to progestin therapy. (10-15) Prior studies report a wide range of risks
for persistence or progression of endometrial hyperplasia in women treated with progestin,
from 0 to 60% for complex hyperplasia, and from 10 to 100% for atypical hyperplasia. (1,5,
15-19) Not only does treatment failure vary widely in these reports, but only one study reported
results of outcomes comparing treatment with progestin to no progestin therapy. (17) An
important challenge in endometrial tissue studies is diagnostic reproducibility. (20-24) The
lack of standardized pathology review by research pathologists in most studies may contribute
to the observed variability in outcomes. In addition, very few data exist to suggest the duration,
dose and type of progestin that is most effective, and the characteristics of women that predict
successful progestin therapy are also largely unknown. As recently as 2001, in a review of the
management of endometrial hyperplasia, it was concluded that, “the optimal dosage of
progestins has not been investigated and the regimens advocated are essentially arbitrary”.
(25)

Our primary aim was to assess the likelihood of histologic persistence or progression of these
two types of endometrial hyperplasia over 2 to 6 months among women treated with progestin
compared to those not treated with progestin, with specific attention to duration, dose and the
type of progestin used.

Materials and Methods
Following approval from the Fred Hutching Cancer Research Center Institutional Review
Board, we performed a cohort study of 185 women with documented complex or atypical
hyperplasia; all biopsies were subjected to centralized pathology review.

Study Population
The study was conducted at Group Health (GH), a mixed-model integrated health plan with
over 500,000 enrollees in Washington State. Automated pathology, enrollment, pharmacy,
inpatient and outpatient databases were linked for data on all women over age 18, diagnosed
with complex and atypical endometrial hyperplasia, between January 1, 1985 and April 1,
2005. Follow-up continued for up to 6 months from the time of the index diagnosis of
hyperplasia GH automated pharmacy databases contain data on all prescription medications
dispensed to enrollees through GH pharmacies. The data include the specific drug and drug
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class, date and amount dispensed, and dosing instructions. Surveys among women aged 50-80
years have shown that 97% of all estrogen and progestin prescriptions are filled at GH
pharmacies. (26)

Women were excluded if within 8 weeks of their index diagnosis they had a hysterectomy,
were diagnosed with endometrial cancer, or disenrolled. Women were included if they had at
least one additional endometrial pathology specimen (biopsy or hysterectomy), taken 8 weeks
to 6 months following the index diagnosis. This interval was chosen because the majority of
clinicians attempt hormonal therapy for endometrial hyperplasia for 8 weeks to 6 months, and
then reassess pathology with a second biopsy. (7,8) Among women with 2 biopsy specimens,
there were 563 whose first biopsy was interpreted as complex or possible complex hyperplasia
(e.g. “cannot rule-out complex hyperplasia”) and 146 women whose first biopsy showed atypia
or possible atypia (e.g. “cannot rule-out atypia”, “cannot rule-out carcinoma”). Text searches
indicating possible diagnoses of complex or atypical hyperplasia were included to maximize
our opportunity to identify women with the conditions of interest.

Case Verification and Outcome Ascertainment
Histology slides and tissue blocks were obtained for histopathologic review and
characterization. All eligible cases were reviewed independently, and in random order, by two
University of Washington pathologists (RG, KA), using standard International Society of
Gynecological Pathologists and World Health Organization criteria. (3,27) If the two
pathologists did not agree on the diagnosis (38.1% of the time), a third pathologist (DJ)
reviewed the case. If all three pathologists disagreed, the diagnosis was assigned by the senior
pathologist (RG) (6.8% of the time). The overall unweighted kappa value for agreement on
endometrial diagnoses made by the two primary pathologists on a review of 2,531 specimens
was 0.54 (weighted 0.71). (28)The pathologists were blinded to the original diagnosis and slide
batches contained a mixture of index and follow-up specimens originally diagnosed as normal
endometrium, simple, complex, or atypical hyperplasia, and endometrial cancer. Only the 222
women with complex (N=139) and atypical (N=83) endometrial hyperplasia confirmed in this
review were considered for inclusion.

Exposure Ascertainment and Outcome Definitions
Progestin prescriptions were ascertained from the GH automated pharmacy database. All
dispensings for any progestin from one week before the index biopsy up to 6 months after the
index biopsy were included. Days of use were calculated from the time of the index biopsy to
the follow-up biopsy. Women were classified as progestin “users” if they were dispensed over
14 days of progestin and as “never users” if they had no progestin dispensed. Progestins were
categorized by type - megesterol acetate (MEGA), medroxyprogesterone acetate (MPA), and
norethindrone acetate (NETA)- in women whose dispensings indicated that that progestin
accounted for at least 80% of the progestin received. Progestin type was categorized as “mixed”
if a woman was dispensed several types of progestin and the predominant progestin was
dispensed for less than 80% of the days or if the woman was dispensed a combined oral
contraceptive. Low, medium and high doses were assigned. “Low dose” included MPA <10mg
per day, and NETA < 1mg per day. (29-32) No doses of MEGA were considered low. A “high
dose” was defined as MEGA ≥ 40 mg per day. (31) All other doses were designated as
“medium” and included MPA ≥ 10 mg, MEGA < 40mg, and NETA ≥ 1 mg daily. Duration of
exposure was defined as < 3 months and ≥ 3 months.

Ascertainment of any hormone use during the 6 months prior to the index biopsy occurred in
a similar fashion and included unopposed estrogen (ET), combined postmenopausal estrogen
and progestin therapy (EPT), unopposed progestin (PT) and combined oral contraceptives
(OC). These covariables were considered for inclusion in multivariable analyses.
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Outcome was determined by comparing the diagnosis of the follow-up biopsy to the index
diagnosis and was dichotomized into “regression” and “persistence/progression”. Follow-up
diagnoses of no hyperplasia or simple hyperplasia were classified as “regression” for those
with an index diagnosis of complex hyperplasia without atypia; diagnoses of complex, atypical
hyperplasia or carcinoma were classified as “persist/progress”. Follow-up diagnoses of no
hyperplasia, simple hyperplasia or complex hyperplasia were classified as “regression” for
those women with an index diagnosis of atypical hyperplasia; whereas follow-up diagnoses
atypical hyperplasia or carcinoma were classified as “persist/progress”. An outcome of persist/
progress versus regress was chosen because failure to regress after 3-6 months of progestin
therapy is commonly an indication for hysterectomy. (6-8)

Data Collection
Additional information regarding medical and family history, and demographic, reproductive,
and physical characteristics, including height and weight at the time of the index biopsy were
collected from the GH medical record, a single document containing all records from outpatient
visits, test reports, and records of hospitalizations and consultations. Three trained abstractors
performed the medical record reviews, utilizing archived paper charts and the more recent
electronic medical record (EMR). Menstrual characteristics and bleeding patterns preceding
the biopsy, ultrasound findings, age at menopause, race, parity, personal history of breast,
colon, or ovarian cancers, diabetes, hypertension and smoking status were ascertained.
Indications for hysterectomy and endometrial biopsies were recorded.

Statistical Analyses
Analyses were performed separately for women with complex hyperplasia and for women with
atypical hyperplasia. We computed the proportion of women with each type of hyperplasia
(complex; atypical) who persisted or progressed in relation to treatment with a progestin. We
computed Mantel-Haenszel adjusted relative risks using the “cs” procedure in STATA 9.2
(STATA Corporation, College Station, Texas).We considered and evaluated potential
confounding factors including histologic features (e.g. “mild” complex hyperplasia as
determined by the original pathologist) and adjusted for variables that influenced the risk
estimates associated with progestin use by more than 10%, specifically, age (<50, ≥50 years)
and body mass index (BMI) (<30, ≥ 30 kg/m2). Exposure to progestin for greater than 3 months
was assessed only in women who had their follow-up biopsy 3-6 months after the index biopsy.

Results
Of the 139 women whose index biopsies were diagnosed as complex hyperplasia without atypia
and of the 83 others diagnosed as atypical hyperplasia, 37 were excluded. Reasons included:
follow-up specimen was not available for review (1 atypical); non-diagnostic follow-up
specimens (1 complex; 3 atypical); more than 14 days of estrogen dispensed (19 complex; 6
atypical) and only 1-14 days of progestin dispensed (4 complex; 3 atypical) between index and
follow-up biopsies. A total of 115 women with complex and 70 women with atypical
hyperplasia were included in our analyses (N=185). Time between index and follow-up biopsy
ranged from 8 to 26 weeks (mean = 16.1 weeks; 16.4 weeks among women who received
progestin and 14.9 weeks among women who did not receive progestin).

The average age of women in the cohort was 55.9 years and 33.5% were less than 50 years of
age, 88.5% were white, 11.5% were smokers, 21.4% were nulliparous, and 50% had a BMI ≥
30 kg/m2. Eleven women (5.9%), evenly distributed between progestin users and nonusers,
had sparse medical records; all were missing data on ethnicity, smoking status, diabetes, parity
and BMI. In the 6 months prior to the index diagnosis, 8.1% had been dispensed EPT, 11.3%
ET, 2.2% PT, and 1.1% OCs. Menstrual characteristics were not related to progestin exposure
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or risk of persistence/progression of hyperplasia (data not shown). The indication for the index
endometrial biopsy was abnormal bleeding in 85.9% of the women, abnormal ultrasound in an
additional 4.3%, unopposed estrogen use in 3.7% and other indications in 6.1%. Older women
(at least 50 years of age) were slightly more likely to not have progestin therapy dispensed
after index biopsy as compared to younger women (p= 0.05), but other baseline characteristics
bore no relation as to whether progestin was dispensed between index and follow-up biopsies
(Table 1).

Of the 185 women, only 38 (20.5%) received no progestin therapy in the 6 months following
their diagnosis of complex or atypical hyperplasia. The other 147 women were dispensed at
least 14 days of progestin therapy (mean 61.3 days) including: megesterol acetate (33.0%),
medroxyprogesterone acetate (35.7%), and norethindrone acetate (5.9%). Among the 147
women dispensed progestin, 84.2% received only one type, 11.5 % received more than one
type but the predominant formulation was for > 80% of the days, and only 4.3 % received
several progestins without a predominant type, one of whom received a combined OC.

Among women with complex hyperplasia, 28.4% who received progestin therapy experienced
persistence or progression of their hyperplasia, as compared to 30.0% persistence or
progression in women who did not receive progestin. Treatment with progestin was not
associated with a decreased likelihood of persistence or progression of complex hyperplasia,
(RR 1.20, 95% CI 0.53-2.72) (Table 2).

For women with atypical hyperplasia, 26.9% who received progestin experienced persistence
or progression of their hyperplasia, compared to 66.7% of women who did not receive progestin
(RR 0.39, 95% CI 0.21-0.70). Among women with atypia treated with progestin for at least 3
months, the risk of persistence/progression was decreased 72% (RR 0.33, 95% CI 0.12-0.89)
whereas that risk was decreased only 42%, (RR 0.58, 95% CI 0.32-1.02) for those treated for
less than 3 months, as compared to women not treated with progestin. Women with atypical
hyperplasia treated with megesterol acetate had a decreased risk for persistence/progression
(RR 0.31, 95% CI 0.13-0.73) as compared to women not treated with progestin. Among women
treated with medroxyprogesterone acetate, the risk was also decreased, but was not statistically
significant (RR 0.51, 95% CI 0.22-1.18). Too few women were treated with norethindrone
acetate to make meaningful comparisons (Table 2).

Follow-up endometrial diagnoses are shown in Figure 1; 15.1 % of specimens were
hysterectomies. Eleven women (5.9%) were diagnosed with endometrial carcinoma (all FIGO
grade 1) at follow-up, and of those 9 had hysterectomies; only one had an index diagnosis of
complex hyperplasia. No women developed a high grade endometrial carcinoma.

Discussion
In our study, cases of endometrial hyperplasia were all those diagnosed within a defined
population who went on to have a second endometrial biopsy between 2-6 months after the
initial diagnosis. Ultimately we included only those documented as having complex or atypical
hyperplasia by research pathologists who reviewed all of the specimens and were blinded as
to treatment status. Approximately 70% of women with complex hyperplasia without atypia
had regression of their lesion, whether or not they were given a progestin. Untreated women
with atypical endometrial hyperplasia had a lower likelihood of regression (33.3%), compared
to women with atypical hyperplasia who had a progestin dispensed (73.1%). Risk of
endometrial carcinoma at follow-up was low overall (11/185; 5.9%); and was greatest among
women with atypical hyperplasia (10/70; 14.3%).

One prior study (17) also examined the likelihood of regression of endometrial hyperplasia in
relation to receipt of progestin therapy. In 208 women with complex hyperplasia without atypia
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treated with progestin for 3-5 months in whom a second biopsy was obtained, regression was
evident in 128 (61.5%). In our study, the corresponding percentage in progestin-treated women
was 75.0%. In the earlier study, (17) only 37 of 182 women (23%) who did not receive progestin
had regression of complex hyperplasia without atypia, a proportion smaller than we observed
in untreated women with this abnormality (70.0%). The discrepancy between the results of
these 2 studies evaluating the likelihood of persistence/progression of complex hyperplasia in
relation to progestin therapy - based almost entirely on the difference in frequency of regression
among untreated women - is difficult to explain. In addition, the earlier study (17) found not
a single instance of regression in the 105 women with atypical hyperplasia not treated with
progestin (whereas one in three of such women in our study experienced regression). There
were but seven women with atypical hyperplasia in the earlier study (17) who received
progestin. None of their lesions regressed, but it would be hazardous to infer from this tiny
sample that progestin treatment of atypical hyperplasia has no efficacy. Several additional
differences between the two studies should be noted. In the earlier study, (17) the progestins
used were NETA 5 mg daily (premenopausal women only) and MPA 10-20 mg daily. No
women received megesterol acetate, as compared to the 42% of women given progestin in our
study who were dispensed megesterol acetate. In the earlier study, case ascertainment was
“confirmed” by a second reviewer who reread just the 560 cases originally diagnosed as either
complex or atypical hyperplasia.

Seven other studies, (1,5,15,16,18,19,33) published after the endometrial hyperplasia WHO
classification system was proposed in 1975, reported the outcomes of treatment of complex
endometrial hyperplasia and atypical hyperplasia, although numbers of women in general were
small, particularly for atypia (2-20 women) and the studies lacked comparison groups. From
these seven studies, very little information is available regarding the possible influence of
duration, dose, or type of progestin therapy on the likelihood of regression of complex and
atypical endometrial hyperplasia.

We found that as compared to women who did not receive any progestin, women with atypical
hyperplasia dispensed at least 3 months of progestin had a 67% decreased risk of persistence/
progression (95% CI 0.12-0.89), and those dispensed less than 3 months of progestin had a
42% decreased risk of persistence progression (95% CI 0.32-1.02). However, because the
number of women in each category was relatively small, conclusions regarding the merits of
3-6 months duration therapy versus less than 3 months cannot be made with any certainty. We
are not aware of any other studies that have attempted to compare shorter to longer progestin
durations.

We were unable to adequately assess the effect of dose on risk of persistence/progression of
complex or atypical hyperplasia, as only 6 women with complex and 4 women with atypical
hyperplasia received “low dose” progestin. The point estimates for persistence/progression
were higher than those for “medium” (65 complex; 35 atypia) and “high” doses (23 complex;
13 atypia), but confidence intervals overlapped. In the Postmenopausal Estrogen/Progestin
Intervention (PEPI) trial, 10 women with atypia were treated with medroxyprogesterone
acetate 10 mg/day, a dose we classified as “medium”; 8 showed regression (80%). (1) In
contrast, another study described regression in only 5 out of 20 women (25%) with atypical
hyperplasia treated with slightly higher doses of medroxyprogesterone acetate, but also
classified as “medium” in our study.(16) Very high progestin doses resulted in regression of
atypical endometrial hyperplasia in 9/10 women treated with medroxyprogesterone acetate 500
mg given intramuscularly twice weekly, (19) and in 10/11 women treated with megesterol
acetate 40-160 mg daily. (15) None of these studies (1,15,16,19) included women who did not
receive progestin therapy. Although progestin dosing studies suggest extremely high doses of
progestins may not be needed to treat complex or atypical hyperplasia, (29-32) the correct dose
for treatment of endometrial hyperplasia is yet to be determined.
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It is unclear whether the type of progestin affects outcomes. As compared to women who did
not receive any progestin, women in our study with atypical hyperplasia dispensed megesterol
acetate had a 69% decreased risk of persistence/progression (95% CI 0.13-0.73) and those
dispensed medroxyprogesterone acetate had a 49% decreased persistence/progression risk
(95% CI 0.22-1.18). No other studies exist to compare the effectiveness of various types of
progestin (Search: PubMed; terms: endom* hyperplasia, progest*; Language: English; Dates:
January 1985-October 2008). Results, when available from GOG 224 (34), a randomized,
controlled Phase II trial of megestrol (different doses and duration) for treatment of atypical
endometrial hyperplasia, should add to our understanding of this question.

There are limitations of our study. Most importantly, this was not a randomized trial and we
did not have statistical power to assess differences among women with complex hyperplasia.
The challenges with standardization of diagnostics in endometrial tissues are well established
and acknowledged. (28) The majority of pre-operative assessments in our study were
performed by Pipelle endometrial biopsy. In a prior study, the sensitivities of the Pipelle and
curettage among 360 women who subsequently underwent hysterectomy and had a diagnosis
of endometrial cancer were shown to be 94% and 97%, respectively. (35) We could not control
for the method of endometrial sampling, but one would not expect therapy choice to be
associated with biopsy technique. A possible explanation for finding endometrial carcinoma
at follow-up is that endometrial hyperplasia progressed rapidly over an average of 16.1 weeks.
Alternatively, and we believe more likely, endometrial carcinoma was present but not detected
at the time of the index biopsy, a risk estimated to be as high as 43% for women with atypical
hyperplasia in a previous study (23) but potentially lower. (35) Regardless of whether the
carcinoma was present at index biopsy or not in our study, there was no evidence of a worrisome
outcome for any of these women, none of them developed a high grade endometrial carcinoma.
The number of women included in our study limited our ability to fully assess the possible
impact of progestin duration, dose and type on the likelihood of persistence or progression.
Finally, we were unable to assess compliance, nor to determine reasons for women not
receiving progestin therapy. And although we controlled for age, BMI and prior HT exposure,
we were unable to control for potential confounding variables that were unmeasured.

Nonetheless, results from our study may assist women with atypical hyperplasia trying to make
a decision as to whether to proceed with progestin therapy or hysterectomy. Our results suggest
a 3-month trial of at least medium dose progestin (medroxyprogesterone acetate 10 mg,
megesterol acetate 20 mg or norethindrone acetate 1mg), followed by adequate sampling is
not an unreasonable approach if a woman desires uterine conservation, rather than proceeding
immediately to hysterectomy. This conservative approach should only be adopted in the setting
of careful follow-up. Complex hyperplasia has a high frequency of spontaneous regression,
and a much larger study is needed to adequately evaluate the efficacy of progestin therapy for
this lesion.
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Figure 1.
Proportion of women with complex hyperplasia and atypical hyperplasia with follow-up
diagnoses of normal endometrium, simple, complex and atypical hyperplasia, and endometrial
carcinoma, by progestin treatment
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Table 1
Characteristics of 185 women with complex hyperplasia with and without atypia who did not receive progestin or
received progestin for over 14 days

Complex N=115 Atypia N=70

No Progestin N=20 Progestin > 14
d N=95 No Progestin N=18 Progestin > 14

d N=52

Age (years)

<39 2(10.0) 9(9.5) 0(0) 5(9.6)

40-49 3(15.0) 32(33.6) 2(11.1)) 9(17.3)

50-59 3(15.0) 26(27.4) 7(38.9) 19(36.5)

60-69 7(35.0) 19(20.0) 4(22.2) 10(19.2)

≥70 5(25.0) 9(9.5) 5(27.8) 9(17.3)

Caucasian1 18(90.0) 80(84.2) 18(100.0) 38(82.6)

Diabetes1 2(10.0) 8(8.4) 4(22.2) 6(13.0)

Breast/Colon Cancer1 1(5.0) 2(2.1) 2(11.1) 3(5.8)

Current Smoker1 2(10.0) 12(12.6) 0(0) 5(10.9)

BMI (kg/m2)1

<25 5(25.0) 22(23.3) 5(27.8) 10(22.2)

25 - 29.9 7(35.0) 20(21.1) 3(16.7) 14(31.1)

≥30 7(35.0) 48(50.5) 10(55.6) 21(46.7)

Nulliparous1 4(20.0) 17(17.9) 3(16.7) 13(28.3)

Oral contraceptive2 0(0) 2(2.1) 0(0) 0(0)

HT2,3 0(0) 9(9.5) 0(0) 6(11.5)

Unopposed Estrogen2,4 4(20.0) 10(10.5) 1(5.6) 6(11.5)

Progestin only2,5 0 (14.3) 4(2.1) 1(5.6) 0(0)

Index biopsy year

1985 - 1989 6(30.0) 13(13.7) 2(11.1) 4(7.7)

1990 - 1994 5(25.0) 27(28.4) 3(16.7) 16(30.8)

1995 - 1999 2(10.0) 29(30.5) 7(38.9) 22(42.3)

2000 - 2005 7(35.0) 26(27.4) 6(33.3) 10(19.2)

BMI = body mass index.

1
missing data on: race and diabetes - 11; smoking - 20; BMI - 13; parity and history of breast/colon cancer - 12.

2
Dispensed in the six months preceding diagnosis of endometrial hyperplasia.

3
HT = postmenopausal hormone therapy dispensed in the six months preceding diagnosis of endometrial hyperplasia (estrogen plus progestin for 2 months

or more and the progestin was dispensed for at least 1/3 of the time that estrogen was dispensed).

4
Unopposed estrogen = postmenopausal estrogen therapy dispensed in the six months preceding diagnosis of endometrial hyperplasia (estrogen alone or

estrogen plus progestin for 2 months or more and the progestin was dispensed less than1/3 of the time that estrogen was dispensed).

5
Dispensed for at least 2 months.
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