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Abstract

IMPORTANCE The association of tamoxifen use with the risk of uterine diseases, such as
endometrial cancer, in premenopausal women with breast cancer remains controversial. However,
many studies have reported an increased risk of uterine disease among postmenopausal

tamoxifen users.

OBJECTIVE To investigate the association of tamoxifen use with the risk of endometrial cancer and
other uterine diseases in premenopausal women with breast cancer.

DESIGN, SETTING, AND PARTICIPANTS A nationwide, population-based, retrospective
longitudinal cohort study with an 18-year study period was conducted using data obtained from the
Korean National Health Insurance Service. Participants included premenopausal women aged 20 to
50 years with breast cancer diagnoses between January 2003 and December 2018. Data were
analyzed from April to December 2021.

EXPOSURES Tamoxifen treatment.

MAIN OUTCOMES AND MEASURES The incidence of uterine diseases, including endometrial
cancer, hyperplasia, polyps, and other uterine cancers, was identified in the study cohort using
insurance claim codes. The incidence of uterine diseases per 1000 person-years was compared
between women receiving tamoxifen and those not treated with adjuvant hormone therapy.
Multivariable Cox proportional hazard regression analysis was performed to determine the risk of
each uterine disease.

RESULTS Among 78 320 female participants with a mean (SD) age of 42.1(6.1) years, 34 637
(44.2%) were categorized into the tamoxifen group and 43 683 (55.8%) were categorized into the
control group. Among tamoxifen users, during the mean (SD) follow-up duration of 6.13 (4.15) years,
the incidence of newly diagnosed endometrial polyps was 20.13 cases per 1000 person-years, that
of endometrial hyperplasia was 13.49 cases per 1000 person-years, that of endometrial cancer was

2.01 cases per 1000 person-years, and that of other uterine cancers was 0.45 cases per 1000 person-

years. The risk of endometrial cancer was higher in the tamoxifen group than in the control group
(hazard ratio, 3.77; 95% Cl, 3.04-4.66) after adjusting for age, body mass index, history of diabetes,
hypertension, dyslipidemia, polycystic ovary syndrome, gonadotropin-releasing hormone agonist
treatment, and trastuzumab treatment.

CONCLUSIONS AND RELEVANCE In this longitudinal cohort study, premenopausal Korean women
with breast cancer who received tamoxifen as adjuvant hormone therapy had a significantly
increased risk of endometrial hyperplasia, polyps, carcinoma, and other uterine cancers compared
with those who were not treated with adjuvant hormone therapy. These findings suggest that
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Abstract (continued)

clinicians should consider the risk of uterine disease among tamoxifen users, including
premenopausal women.

JAMA Network Open. 2022;5(11):€2243951. doi:10.1001/jamanetworkopen.2022.43951

Introduction

Tamoxifen was the first selective estrogen receptor modulator approved by the US Food and Drug
Administration as an adjuvant hormone therapy for women with breast cancer. Worldwide, breast
cancer is the most common cancer in women."? The National Comprehensive Cancer Network
Guidelines suggest the use of tamoxifen for 5 years as adjuvant therapy for premenopausal women
with estrogen receptor-positive invasive breast cancer or ductal carcinoma in situ.> Women who
remain premenopausal after the first course can consider tamoxifen for another 5 years, whereas
postmenopausal women can consider tamoxifen for 5 years or switch to an aromatase inhibitor.3
Although tamoxifen can block the effects of estrogen in the breast tissue, it acts like estrogen in the
uterus. It is assumed to have tumor-promoting activity, which is associated with serious adverse
effects.* Indeed, tamoxifen use has been reported to be associated with various uterine pathologies,
such as endometrial polyps, hyperplasia, cancer, and other uterine cancers, in postmenopausal
women.* A meta-analysis® of 55 randomized trials showed that the incidence of endometrial cancer
increased, and the risk of mortality owing to endometrial cancer increased after the administration
of adjuvant tamoxifen therapy in postmenopausal women with early breast cancer.

Although premenopausal women with breast cancer are usually treated with tamoxifen as first-
line adjuvant hormone therapy.? it remains unclear whether the use of tamoxifen in premenopausal
women is associated with an increased risk of several uterine diseases, including endometrial cancer.
Although many reports have described an increased risk of endometrial cancer in tamoxifen users,
the risk group has typically been confined to postmenopausal women with breast cancer.® Few
retrospective or case-control studies have assessed endometrial pathology in premenopausal
women treated with tamoxifen.”"" Existing guidelines do not warn of the potential risk of gynecologic
diseases with tamoxifen use, nor do they recommend routine screening for uterine diseases in
premenopausal women receiving tamoxifen.'>'® Furthermore, Asian women are known to have an
earlier peak age of occurrence of breast cancer than Western women, suggesting that the proportion
of premenopausal women among tamoxifen users is higher in Asian women.'"* However,
extrapolation of the observations in postmenopausal Western women to relatively young
premenopausal Asian women is debatable. Therefore, the objective of this cohort study was to use
Korean nationwide cohort data to examine the risks of uterine pathologies, including endometrial
hyperplasia, polyps, carcinoma, and other uterine cancers, in premenopausal Korean women with
breast cancer who had been treated with tamoxifen.

Methods

Data Source

We used data obtained from the Korean National Health Insurance Service (NHIS), a single medical
insurer in the Republic of Korea. This national insurer is operated by the Ministry for Health, Welfare,
and Family Affairs, and covers the majority of the Korean population (approximately 97%)." Al
medical institutions submit health care utilization-related data to ensure reimbursement, which are
stored in the NHIS database. Established in January 2002, the NHIS database contains information
from all hospitals, including admission and outpatient records (defined using the International
Statistical Classification of Diseases and Related Health Problems, Tenth Revision [ICD-10]). The NHIS
includes an eligibility database (according to age, sex, socioeconomic variables, and household
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income level), a medical treatment claims database (according to medical bills claimed by medical
service practitioners for their medical expenses), a health examination database (results of general
health examinations, questionnaires on lifestyle and behavior, and regular health check-ups for
cardiovascular diseases and malignant neoplasms such as gastric, hepatic, colon, breast, and cervical
cancer), and a medical care institution database (types of medical care institutions, location, and
number of physicians). This customized research database is available to medical researchers for
policy development and academic research. The data used in this study comprised all the NHIS claims
records from 2002 to 2019.

Ethical Considerations

Personal information in the Korean NHIS database was anonymized. Study protocols were approved
by the official review committee of the Korean Government and the institutional review board of
Korea University Anam Hospital and followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline reporting guidelines for cohort studies. The
requirement for informed consent was waived by the institutional review board because the data
used were deidentified.

Study Participants

This study included women with breast cancer as the primary diagnosis on 2 or more occasions from
January 1, 2003, to December 31, 2018. The women were aged 20 to 50 years when the first
diagnosis was made. Breast cancer was defined by 1 of the following ICD-10 diagnostic codes as the
primary diagnosis: C50.X (malignant neoplasm of the breast), DO5.X (carcinoma in situ of the breast),
or D48.6 (neoplasm of uncertain or unknown behavior, breast). The first date of diagnosis
registration in the NHIS database was assumed to be the date of diagnosis. A 1-year washout period
was used in this study, meaning that women with the first claim record from January 1, 2002, to
December 31, 2002 (which might have included those with a diagnosis before 2002) and those with
the first claim records from January 1, 2019, to December 31, 2019, and who had a follow-up period
of less than 1year, were not included. The exclusion criteria were as follows: (1) patients who reported
being menopausal at the time of breast cancer diagnosis, (2) patients with any of the diagnostic
codes related to postmenopausal status (N95.0, N95.1, N95.2, N95.3, N95.8, N95.9, or E28.3), (3)
patients who had been treated with aromatase inhibitors (letrozole, anastrozole, exemestane) or
toremifene as an adjuvant hormone therapy, (4) patients who died after the diagnosis of breast
cancer and before the prescription of tamoxifen, (5) patients who had diagnoses of the following
uterine diseases before breast cancer was diagnosed (endometrial polyps [N84.0], endometrial
hyperplasia [N85.0, N85.1], endometrial cancer and carcinoma in situ of endometrium [C54.1, DO7.0],
or other uterine malignant neoplasms [C54.0, C54.2, C54.3, C54.8, C54.9, and C55]), (6) patients
who had the aforementioned diagnosis of uterine diseases that occurred between the diagnosis of
breast cancer and the first treatment of tamoxifen, (7) patients whose prescriptions were switched
between tamoxifen and aromatase inhibitors, and (8) patients with no health checkup data. All
participants who satisfied all the inclusion and exclusion criteria were included in the study (eFigure
in the Supplement). The participants were divided into 2 groups: the tamoxifen group (women who
received tamoxifen only as the adjuvant hormone treatment for breast cancer) and the control group
(women who did not receive adjuvant hormone treatment). For the subgroup analysis, the tamoxifen
group was divided into 2 groups according to the duration of tamoxifen use: those using tamoxifen
for 5 years or less and those using tamoxifen for more than 5 years.

Study End Point and Other Variables

Medical histories of the participants were evaluated using ICD-10 codes and the results of the
questionnaire obtained during their health checkup visits. End points of this study were as follows:
occurrence of endometrial polyps (N84.0), endometrial hyperplasia (N85.0, N85.1), endometrial
cancer (C54.1, D0O7.0), other uterine malignant neoplasms (C54.0, C54.2, C54.3, C54.8, C54.9, and
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C55), and the combined results (N84.0, N85.0, N85.1, C54.1, D0O7.0, C54.0, C54.2, C54.3, C54.8,
C54.9, and C55). Other uterine malignant neoplasms were defined as malignant neoplasms of the
uterus that did not originate from the endometrium, as follows: C54.0, malignant neoplasm of the
isthmus of the uterus; C54.2, malignant neoplasm of the myometrium; C54.3, malignant neoplasm of
the fundus of the uterus; C54.8, malignant neoplasm of the overlapping sites of corpus of the uterus;
C54.9, malignant neoplasm of the corpus of the uterus; and C55, malignant neoplasm of the uterus,
part unspecified. The following variables were compared between the 2 groups: age, body mass
index (BMI), waist circumference, history of diabetes, hypertension, dyslipidemia, polycystic ovary
syndrome (PCOS), household income level, physical exercise level, current smoking status, alcohol
consumption, blood pressure, serum fasting glucose, total cholesterol, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol, and triglyceride levels. Physical exercise level was
categorized into 3 groups (none, 1-4 times per week, and 5 or more times per week) according to the
frequency of activity lasting at least 20 minutes per day.

Statistical Analysis

The baseline demographic and clinical characteristics of the participants are summarized as mean
(SD) for continuous variables and as numbers (percentages) for categorical variables. The t test and
x? test were performed to compare the baseline characteristics of the groups, depending on the
presence or absence of tamoxifen treatment. The incidence per 1000 person-years of each of the
aforementioned uterine diseases was compared between the 2 groups using the Poisson regression
model. Cox proportional hazard regression models were used to compare the risk of each disease
outcome between the 2 groups. Multivariable Cox proportional hazard regression models were used
to calculate hazard ratios (HRs) and 95% Cls after adjusting for age, BMI, history of diabetes,
hypertension, dyslipidemia, polycystic ovary syndrome, gonadotropin-releasing hormone (GnRH)
agonist treatment, and trastuzumab treatment. For the subgroup analysis, the cumulative duration
of tamoxifen use was used as a time-dependent covariate. All statistical analyses were performed
using SAS statistical software version 9.4 (SAS Institute Inc). All P values provided were 2-sided, and
P < .05 was considered significant. Data were analyzed from April to December 2021.

Results

Of the 78 320 premenopausal women with breast cancer (mean [SD] age, 42.1[6.1] years), 34 637
(44.2%) were categorized as the tamoxifen group, and 43 683 (55.8%) as the control group.
Compared with the women in the control group, those in the tamoxifen group had higher mean age,
BMI, waist circumference, blood pressure, and fasting glucose levels; had poorer lipid profiles; were
more likely to have a history of hypertension, diabetes, and dyslipidemia; had current smoking
status; had treatment with GnRH agonist, trastuzumab, and metformin; had generally higher
household income; and were less likely to have a history of PCOS (Table 1). The total number of
uterine diseases that occurred during the study period were as follows in the tamoxifen group: 2882
endometrial polyps, 1911 endometrial hyperplasia, 307 endometrial cancer, and 71 other uterine
cancers. In the control group the number of uterine diseases that occurred during the study period
were as follows: 1426 endometrial polyps, 493 endometrial hyperplasia, 119 endometrial cancer, and
32 other uterine cancers. The comparison of the incidence per 1000 person-years of endometrial
polyps, hyperplasia, cancer, other uterine cancers, and of the combined results is presented in

Table 2. The incidence per 1000 person-years of newly diagnosed endometrial hyperplasia and
endometrial cancer was approximately 6.6 times and 4.5 times higher in the tamoxifen group than in
the control group, respectively. During the mean (SD) follow-up duration of 6.13 (4.15) years, the
incidence of newly diagnosed endometrial polyps was 20.13 cases per 1000 person-years, that of
endometrial hyperplasia was 13.49 cases per 1000 person-years, that of endometrial cancer was 2.01
cases per 1000 person-years, and that of other uterine cancers was 0.45 cases per 1000 person-
years in tamoxifen users. The risk of endometrial cancer was higher in the tamoxifen group thanin
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the control group (hazard ratio [HR], 3.77; 95% Cl, 3.04-4.66) after adjusting for age, body mass
index, history of diabetes, hypertension, dyslipidemia, polycystic ovary syndrome, GnRH agonist
treatment, and trastuzumab treatment.

Cox proportional hazard regression models were applied to compare the risk of each disease
outcome and all composites between the 2 groups. The unadjusted HRs for endometrial hyperplasia
and endometrial cancer were 5.55 (95% Cl, 5.07-6.06) and 3.725 (95% Cl, 3.03-4.57), respectively.
The results of multivariable Cox regression analysis are shown in Table 3. After adjusting for several

Table 1. Comparison of Baseline Characteristics According to Tamoxifen Use Among Premenopausal Women
With Breast Cancer Diagnoses Between 2003 and 2018 in the Korean National Health Insurance Service Data

Patients, No. (%)

Variables Tamoxifen (n = 34637) Control (n = 43683) Pvalue
Age, mean (SD), y 43.9 (4.7) 40.8 (6.9) <.001*
Body mass index, mean (SD)® 22.6 (3.3) 22.4(6.3) <.001°
Waist circumference, mean (SD), cm 74.1(8.2) 73.6(10.8) <.0012
Medical history
Diabetes 3139 (9.06) 3627 (8.30) <.001°¢
Hypertension 3801 (10.97) 4272 (9.78) <.001°¢
Dyslipidemia 11001 (31.76) 12331 (28.23) <.001°¢
Polycystic ovary syndrome 439 (1.27) 672 (1.54) .002¢
Household income levels
Low 7948 (22.95) 14204 (32.52)
Middle 17270 (49.86) 19963 (45.70) <.001¢
High 9419 (27.19) 9516 (21.78)
Physical exercise level
None 9508 (25.92) 12415 (26.82)
1-4 Times/week 11653 (34.35) 16 104 (37.69) <.001°¢
25 Times/week 13476 (39.73) 15164 (35.49)
Current smoking 2423 (7.0) 2948 (6.75) <.001¢
Alcohol consumption (22 times per week) 1565 (4.52) 2067 (4.73) .16
Blood pressure, mean (SD), mm Hg
Systolic 115.6 (13.8) 114.8 (13.7) <.001*
Diastolic 72.6 (9.8) 72.1(9.6) <.001°
Fasting glucose, mean (SD), mg/dL 93.3(15.8) 92.2(17.3) <.0012
Total cholesterol, mean (SD), mg/dL 188.3(33.8) 188.1(33.6) 452
High-density lipoprotein cholesterol, mean (SD), 61.3(21.2) 62.1(21.2) <.0012
mg/dL
Low-density lipoprotein cholesterol, mean (SD), 108.4 (68.4) 110.7 (99.5) .002°
mg/dL
Triglycerides, mean (SD), mg/dL 100.2 (71.9) 93.8 (67.0) <.001°
Treated with gonadotropin-releasing hormone agonist 9211 (26.59) 527 (1.21) <.001¢
Treated with trastuzumab 3176 (9.17) 2271 (5.20) <.001°¢
Treated with metformin 1584 (4.57) 1717 (3.93) <.001°¢

Table 2. Comparison of the Incidence of Uterine Diseases According to Tamoxifen Use Among Premenopausal
Women With Breast Cancer in the Korean National Health Insurance Service Data From 2003 to 2018

Incidence, cases per 1000 person-years (95% Cl)

Parameter Tamoxifen (n = 34637) Control (n = 43683) P value?®
Follow-up, median (IQR), y 3.63(1.86-6.53) 5.40 (2.49-9.79) NA
Endometrial polyp 20.13 (19.57-20.83) 5.5(5.24-5.77) <.001
Endometrial hyperplasia 13.49(12.94-14.06) 2.06(1.91-2.23) <.001
Endometrial cancer 2.01(1.94-2.18) 0.45 (0.38-0.53) <.001
Other uterine cancers 0.45 (0.41-0.57) 0.16 (0.12-0.21) <.001
Combination of results® 32.07 (31.81-32.24) 7.43(7.13-7.74) <.001

Sl conversion factors: To convert glucose to nanomoles
per liter, multiply by 0.0555; high-density lipoprotein
cholesterol to millimoles per liter, multiply by 0.259;
low-density lipoprotein cholesterol to millimoles per
liter, multiply by 0.259; total cholesterol to millimoles
per liter, multiply by 0.259; triglycerides to millimoles
per liter, multiply by 0.113.

2 Calculated with the t test.

® Body mass index is calculated as weight in kilograms
divided by height in meters squared.

¢ Calculated with the X2 test.

Abbreviation: NA, not applicable.

2 Pvalues were calculated using Poisson regression
analysis.

® The combination of results included endometrial

polyps, hyperplasia, cancer, and other
uterine cancers.
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confounding factors, tamoxifen use was independently associated with the risk of endometrial
polyps (HR, 3.90; 95% Cl 3.65-4.16), hyperplasia (HR, 5.56; 95% Cl 5.06-6.12), cancer (HR, 3.77; 95%
C13.04-4.66), other uterine cancers (HR, 2.27; 95% Cl 1.54-3.33), and the combined results (HR,
4.20; 95% Cl 3.98-4.44). The Kaplan-Meier survival curves for the outcomes in the 2 groups are
presented in the Figure.

Among the women in the tamoxifen group, 9378 (27.1%) had prolonged tamoxifen treatment
beyond 5 years. The results of the multivariable Cox regression analyses for the risk of each uterine
disease comparing tamoxifen treatment for the group treated 5 or less and the group treated more
than 5 years with the control group are presented in Table 4. After adjusting for the same variables

used in the regression models, the HRs for each uterine disease were comparable between the

2 groups.

Discussion

We conducted a population-based, retrospective, longitudinal cohort study using a nationwide

cohort data with long-term follow-up and found that premenopausal women with breast cancer who
received tamoxifen as an adjuvant hormone therapy had significantly increased risks of endometrial

hyperplasia, polyps, carcinoma, and other uterine cancers compared with those who were not

treated with adjuvant hormone therapy. Tamoxifen use was associated with an approximately 4-fold

higher risk of developing endometrial cancer, even after controlling for several confounding factors,

including age, BMI, diabetes, hypertension, dyslipidemia, PCOS, and GnRH agonist treatment.

Table 3. Risk of Endometrial Polyp, Endometrial Hyperplasia, Endometrial Cancer, Other Uterine Cancers,
and Combined Results in Premenopausal Women With Breast Cancer in the Korean National Health Insurance

Service Data®

Variable

HR (95% CI)
Endometrial Endometrial Endometrial Other uterine
polyp hyperplasia cancer cancers Combined results

Tamoxifen use
No
Yes
Age
Body mass index
Diabetes
No
Yes
Hypertension
No
Yes
Dyslipidemia
No
Yes

Polycystic ovary
syndrome

No
Yes

Gonadotropin-
releasing hormone
agonist treatment

No
Yes

Trastuzumab
treatment

No
Yes

1 [Reference]

3.90 (3.65-4.16)
0.97 (0.97-0.97)
0.98 (0.97-0.99)

1 [Reference]
0.88(0.78-0.98)

1 [Reference]
1.05 (0.95-1.16)

1 [Reference]
1.36 (1.28-1.45)

1 [Reference]
1.34 (1.06-1.69)

1 [Reference]
0.95 (0.88-1.03)

1 [Reference]
0.65 (0.57-0.75)

1 [Reference]
5.56 (5.06-6.12)
1.0 (0.99-1.01)
1.01 (1.0-1.03)

1 [Reference]
1.02 (0.90-1.17)

1 [Reference]
1.0(0.89-1.13)

1 [Reference]
1.33(1.22-1.45)

1 [Reference]
1.45(1.07-1.97)

1 [Reference]
1.26(1.16-1.38)

1 [Reference]
1.12 (0.98-1.28)

1 [Reference]

3.77 (3.04-4.66)
1.01 (0.99-1.02)
1.04 (1.01-1.07)

1 [Reference]
1.21(0.90-1.62)

1 [Reference]
0.90 (0.67-1.20)

1 [Reference]
1.65 (1.35-2.01)

1 [Reference]
2.11(1.12-3.96)

1 [Reference]
1.23(0.98-1.54)

1 [Reference]
1.21(0.88-1.67)

1 [Reference]
2.27 (1.54-3.33)
1.05(1.01-1.08)
1.0 (0.94-1.06)

1 [Reference]
1.34(0.76-2.38)

1 [Reference]
0.68(0.36-1.27)

1 [Reference]
1.55 (1.05-2.29)

1 [Reference]
2.79 (0.88-8.88)

1 [Reference]
0.91 (0.54-1.53)

1 [Reference]
1.84 (1.07-3.17)

1 [Reference]
4.20 (3.98-4.44)
0.98 (0.97-0.98)
0.99 (0.99-1.0)

1 [Reference]
0.95 (0.87-1.04)

1 [Reference]
1.04 (0.97-1.13)

1 [Reference]
1.33(1.26-1.40)

1 [Reference]
1.31(1.08-1.60)

1 [Reference]
1.06 (1.0-1.13)

1 [Reference]
0.85(0.77-0.94)

Abbreviation: HR, hazard ratio.

@ Statistical analysis was performed using
multivariable Cox proportional hazards regression
analysis.
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In this study, the incidence of endometrial cancer was 2.01 cases per 1000 person-years in
premenopausal women treated with tamoxifen and was comparable to that of tamoxifen-treated
postmenopausal women with breast cancer (1.83/1000 person-years) observed in a previous
multiethnic and multicenter cohort study in the US,'® and the incidence was even higher than that in

Figure. Cumulative Incidence of Uterine Diseases Among Premenopausal Women With Breast Cancer Treated With Tamoxifen or No Adjuvant Hormone Therapy
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various age groups (0.26-1.38 cases per 1000 person-years) observed in another population-based
cohort study in South Korea.'” A meta-analysis conducted 10 years earlier by the Early Breast Cancer
Trialists’ Collaborative Group included 20 trials (21457 participants) and reported that 5 years of
tamoxifen use was associated with increased incidence of endometrial cancer only in women older
than 55 years.'® Another systematic review conducted around the same time also found that only
women older than 50 years who received tamoxifen, and not younger patients, had a higher risk of
endometrial cancer than those who did not use tamoxifen.' Unlike previous Western studies, recent
studies conducted in East Asian populations showed contrasting results. A population-based cohort
study?® with a 14-year study period included 39 216 women with nonmetastatic breast cancer in
Taiwan. The study found that both older (aged =50 years) and younger (aged 40-49 years) patients
treated with tamoxifen had a higher risk (HR, 3.74; 95% Cl, 1.65-8.48) of endometrial cancer than
those who did not use tamoxifen.?° A recent retrospective cohort study'” using Health Insurance
Review and Assessment Service claims data from South Korea included 60 545 women who had new
diagnoses of breast cancer between 2010 and 2015. The study found that the use of tamoxifen was
associated with an increased risk of endometrial cancer among women aged 40 to 49 years (HR, 2.12;
95% Cl, 1.07-4.21)."”” However, these studies could not assess the menopausal status of women and
did not control for some confounding factors in their analyses, such as BMI, although differences in
baseline characteristics were observed between the tamoxifen and control groups.'®-2°

Tamoxifen is also associated with endometrial hyperplasia and polyp formation.™ Although
these benign diseases are not life-threatening, they might be the most common endometrial
pathologies occurring in tamoxifen users. These pathologies lead to additional medical costs or
invasive procedures." The present study showed a greater risk of benign diseases in premenopausal
tamoxifen users than those reported in previous clinical studies.?! Furthermore, we reaffirmed the
increased risk of uterine cancers other than endometrial cancer such as sarcoma in premenopausal
tamoxifen users.' Tumor-promoting effects of tamoxifen on the uterus might be the mechanism
that underlies those findings*; however, it is also possible that women who were treated with
tamoxifen visited gynecologic clinics more frequently than women who did not, resulting in a higher
detection rate of asymptomatic lesions.

The American College of Obstetricians and Gynecologists Committee advised that
premenopausal women treated with tamoxifen have no known increased risk of uterine cancer and
did not recommend any additional monitoring beyond routine gynecologic care.'? These
recommendations were based on previous studies'®192223 that reported no associations between
endometrial cancer and tamoxifen use among premenopausal women. However, most of these
studies were outdated, with a small number of premenopausal women. These were hospital-based
studies and conducted mostly in Western populations. Our findings clearly indicate that clinicians
should consider the risks of endometrial cancer and other uterine malignant neoplasms among
tamoxifen users, regardless of menopausal status. Furthermore, the median age at which East Asian
women receive a breast cancer diagnosis is approximately 10 years lower than that of Western
women."*2* This makes it particularly important for clinicians to be aware of the risks of various
uterine diseases in young premenopausal breast cancer survivors receiving adjuvant hormone
therapies.

Table 4. Risk of Endometrial Polyp, Endometrial Hyperplasia, Endometrial Cancer, Other Uterine Cancers, Abbreviation: HR, hazard ratio.
and Combined Results According to the Duration of Tamoxifen Treatment in Premenopausal Women

. R . R @ Statistical analysis was performed using
With Breast Cancer in the Korean National Health Insurance Service Data

multivariable Cox proportional hazards regression
HR (95% CI)? analysis using the cumulative duration of tamoxifen
use as a time-dependent covariate. The results were

Endometrial Other uterine

Tamoxifenuse  Endometrial polyp hyperplasia Endometrial cancer cancers Combined results adjusted for age, body mass index, history of

None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] diabetes, history of hypertension, history of

<5y 3.35(3.10-3.62) 4.78(4.27-5.35) 2.78(2.17-3.56)  1.49(0.95-2.31) 3.48(3.26-3.71) dyslipidemia, history of polycystic ovary syndrome,
gonadotropin-releasing hormone agonist treatment,

>5y 2.36(2.11-2.64) 3.43(2.95-3.98) 2.90(2.09-4.03)  1.79(0.95-3.37) 2.32(2.11-2.56)
and trastuzumab treatment.
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Several expected factors associated with risk for endometrial cancer were reconfirmed in this
study, including BMI, history of dyslipidemia, and PCOS; however, diabetes and hypertension were
not confirmed.?>2® GnRH agonist treatment is associated with a higher risk of endometrial
hyperplasia, although it has been shown that this treatment and the subsequently induced
hypoestrogenism reduce the risk of endometrial diseases.?” This could be a consequence of the
higher incidence of GnRH agonist use in the tamoxifen group. However, its suppressive effect on
progesterone levels in premenopausal women, which has a protective role in the endometrium,
should be considered.?® Interestingly, a history of trastuzumab treatment increased the risk of
uterine cancers other than endometrial cancer, and the risk of endometrial polyps was reduced by
approximately 50%. These findings should be investigated in future studies.

Limitations

Our study had limitations. First, considering that asymptomatic patients might be less likely to visit a
gynecologic clinic, the incidence of uterine diseases might have been underestimated in the NHIS
database. Furthermore, annual gynecologic screening is recommended in Korea for patients with
breast cancer during the tamoxifen-treatment period and would help in diagnosing uterine diseases
in patients more easily than in those who are not treated with tamoxifen. However, this limitation
might be compensated by the high accessibility of health service in South Korea. Second, there was
no information on clinical symptoms, histological findings, tumor stage, or tumor grade in the data.
Therefore, we could not perform analyses according to the different types of breast cancer. Further
studies are required to investigate whether these variables affect the association between tamoxifen
and gynecologic diseases. Third, there were no data on whether the breast cancer in the patients
was estrogen receptor-positive or estrogen receptor-negative. Although women with estrogen
receptor-positive breast cancer who were not treated with tamoxifen would be the most appropriate
control group for the tamoxifen group, such enrollment might be difficult considering the inherent
limitation of using a claim-based database. Fourth, genetic variation data related to breast and
endometrial cancers, such as BRCA and MMR genes, were not available; further studies are needed
to confirm the effect of genetic status on the association between tamoxifen use and the risk of
uterine diseases. Fifth, owing to the retrospective nature of the study, we cannot exclude the
possibility that the patients enrolled in the tamoxifen group had an undiagnosed uterine disease at
the time of tamoxifen exposure. Diagnostic hysteroscopy immediately before beginning tamoxifen
therapy in future prospective studies could overcome this limitation.

Conclusions

In this longitudinal cohort study, premenopausal Korean women with breast cancer who received
tamoxifen as adjuvant hormone therapy had a significantly higher risk of endometrial hyperplasia,
polyps, carcinoma, and other uterine cancers than those not treated with tamoxifen. Clinicians
managing premenopausal tamoxifen users should consider the risks of these uterine diseases and
counsel patients accordingly.
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