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Summary

Purpose of Investigation: To review the evidence concerning the efficacy of levonorgestrel-releasing intrauterine system (LNG-IUS) in
preventing endometrial pathology in women treated with tamoxifen. Materials and Methods: Randomized controlled trials (RCTs) of women
with breast cancer on tamoxifen that compared endometrial surveillance or placebo alone vs. the LNG-IUS were reviewed. The eligible tri-
als were identified from the following electronic databases: Cochrane CENTRAL, Medline, and EMBASE. The authors extracted data on
all reported outcomes and conducted meta-analyses on the endometrial polyps, endometrial hyperplasia, proliferative endometrium, and en-
dometrium thickness. Results: According to the subgroup analysis, a significant reduction of endometrial polyps was obtained (OR=0.22,
95% CI 0.13-0.37, p < 0.00001). The use of LNG-IUS reduced the incidence of endometrial hyperplasia (OR=0.13, 95% CI 0.03-0.58, p =
0.007) Increased abnormal vaginal bleeding for LNG-IUS users may be an adverse aspect of LNG-IUS. Conclusion. This meta-analysis con-
firms that endometrial hyperplasia is also reduced as well as endometrial polyp formation reduced after long-term follow-up.

Key words: Levonorgestrel-releasing intrauterine system (LNG-IUS); Endometrial neoplasm; Endometrial hyperplasia; Endometrial

polyps.

Introduction

Tamoxifen acting as a classical therapy for women suf-
fering breast cancer has been proven to improve survival
for those who are hormone receptor positive [1]. Five years
of treatment of tamoxifen lowers the annual breast cancer
death rate by 31% in women with estrogen receptor posi-
tive tumor, compared to use for one to two years [1, 2]. Its
main action is as an anti-estrogen, by blocking the estro-
gen receptor on the breast cancer cells, thus reducing pro-
liferation [3]. However, corresponding to the anti-estrogen
tumor-suppressive action in the breast, tamoxifen has an
estrogen-agonist effect and thereby different actions in dif-
ferent organs [4, 5]. It acts as a pure estrogen in the skele-
ton and endometrium but as an anti-estrogen in the vagina
and bladder [3]. Although tamoxifen also reduced the risk
of osteoporotic fractures, it increased the risk of endome-
trial cancer, and other undesirable side effects [6]. Recently,
tamoxifen exposure was found to be associated with an
overexpression of b-catenin oncoprotein, which may play
a major role in the pathogenesis of endometrial adenocar-
cinoma [7]. As a result of this, the effect of tamoxifen on
endometrium challenges its safety [8]. The most common
endometrial changes include endometrial polyps and hy-
perplasia in untreated women. The risk for the endometrial
carcinoma was 1.3—7.5-fold risk compared to untreated
women [9]. Compared with tamoxifen, the third-generation
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aromatase inhibitors bringing fewer adverse effects are now
part of the standard adjuvant treatment for postmenopausal
women with breast cancer [10-13]. However, tamoxifen re-
mains part of the standard adjuvant endocrine therapy for
premenopausal and postmenopausal breast cancer patients,
owing to the new uncertain adverse effects and the cost.

The only levonorgestrel-releasing intrauterine system
(LNG-IUS) approved for general public use is a T-shaped
plastic intrauterine device that releases levonorgestrel (20
ug per day) directly into the uterine cavity. It produces a
very high local concentration in the endometrial tissues
with low plasma concentrations gained systemically [14],
lowering the potential systemic adverse effects [15]. LNG-
IUS is approved for endometrial protection in women who
are receiving estrogen replacement therapy [16], and it was
shown to induce regression of endometrial hyperplasia
[17]. In the UK in 2005, the LNG-IUS was licensed for en-
dometrial protection for women using estrogen replacement
therapy (ERT) who retained their uterus, although it is not
licensed for this indication in the USA or Canada [18] .Ad-
ditionally, because LNG-IUS causes gland atrophy as well
as abundant impediment and decidualisation of the en-
dometrium, it has been suggested that LNG-IUS may be
effective in keeping from proliferative endometrial pathol-
ogy in tamoxifen users [19]. However, the effects and
safety of LNG-IUS for this are not clearly known, espe-
cially for a long-term (> one year) use.

The purpose of the present study and systematic review
was therefore to assess the efficacy of the LNG-IUS in pre-
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Table 1. — Summary of comparative, randomized, controlled trials using the levonorgestrel-releasing intrauterine system

(LNG-IUS) to prevent endometrial pathology in tamoxifen.

Trials Designs ~ Menopausal Participants

state Total Intervention

Control

Follow-up ~ JADAD  Outcome measures
(months) SCORE

Wongetal. [27] RCT Pre and post 129 64 65

60 5 Recurrence of breast cancer, breast
cancer—related deaths, endometrial polyps,

endometrial hyperplasia.

Gardner et al. [26] RCT Post 122 64 58

60 5 Benign polyp, insufficient for diagnosis,
atrophic or inactive, weakly proliferative or
secretory, hyperplasia (no atypia), endometritis,

decidualised endometrium.

Kesimet al. [28] RCT Post 142 70 72

36 5 Atrophic endometrium, insufficient material,
proliferative or secretory endometrium,
pseudodecidual reaction, endometrial polyp,

endometrial hyperplasia without atypia.

Chanetal [25] RCT Pre and post 129 64 65

12 5 Polyps, submucosal fibroids, normal cavity;
insufficient for diagnosis, atrophic or inactive,

proliferative or secretory, benign.

Gardner et al. [24] RCT Post 122 64 58

12 5 Polyps developed, submucous fibroids,
histology of endometrial samples, insufficient
for diagnosis, atrophic or inactive, weakly
proliferative or secretory, hyperplasia (no atypia),

endometritis, decidualised endometrium.

RCT = Randomized controlled trial, Pre = premenopausal; post = postmenopausal.

venting the development of endometrial hyperplasia,
polyps, and carcinoma in pre- and postmenopausal women
taking tamoxifen.

This systematic review analyzes the current evidence for
the use of the LNG-IUS in women using tamoxifen .To de-
termine whether long-term LNG-IUS use prevents devel-
opment of endometrial pathology like hyperplasia, polyps,
and endometrial adenocarcinoma in those taking adjuvant
tamoxifen.

Materials and Methods

A comprehensive database search was carried out independ-
ently by Q. Shi and J. Li. The authors searched the following data-
base: Cochrane Central Register of Controlled Trials
(CENTRAL), Medline (via OVID), and EMBASE. Each Ran-
domized controlled trial (RCT) was scored for quality to assess va-
lidity using the Jadad scoring system, which is used to evaluate
studies based on randomization, blinding, and description of with-
drawals and dropouts. Ifthe Jadad score of a study was more than
3, it was considered a high-quality study [20-22]. There was no re-
striction on the language of the publication. The following search
terms were used to identify any relevant studies: “levonorgestrel
or intrauterine device or IUD or intrauterine system” and “breast
neoplasm or breast cancer” and “tamoxifen” and “endometrium
neoplasm or endometrium hyperplasia” and “randomized con-
trolled trial”. Two investigators evaluated all the potentially eli-
gible studies independently without prior consideration of the
result and assess the methodological quality separately.

The following criteria were used for study selection: (1) the
study was a randomized controlled trial (RCT); (2) the patient was
diagnosed women with breast cancer on adjuvant tamoxifen; (3)
the treatment intervention was LNG-IUS vs. endometrial surveil-

lance or placebo alone; (4) objective and/or subject outcome
measures were clearly defined. Studies were excluded if: (1) the
studies were not RCTs; (2) studies that examined the use of LNG-
IUS in the treatment of early invasive endometrial cancers; (3)
studies comparing different doses of intrauterine levonorgestrel
in reduction of endometrial cancer risk without a control group.

The primary outcome measure was incidence of endometrial
pathology including polyps, hyperplasia, or adenocarcinoma di-
agnosed at hysteroscopy with endometrial biopsy. Secondary out-
come included endometrial proliferative activity, complications
of the LNG-IUS including uterine perforation or pelvic infection
or abnormal uterine bleeding and adverse events.

Data extraction was undertaken independently by two review-
ers and then cross-checked. Any disagreements that could not be
reconciled by discussion were considered by a third person. In-
cluded trial data were processed as described in the Cochrane Re-
viewers’ handbook [23]. Statistical analyses were conducted by
Review Manager 5.1.%2 tests and 12 tests were used to assess het-
erogeneity in study results. If ¥? heterogeneity was reported as p
> 0.10 and 12 < 50 %, heterogeneity was low. A fixed effect was
used for calculations in the absence of evidence of heterogeneity;
otherwise, a random effects model was applied. The authors re-
ported odds ratios (OR) for dichotomous data and weighted mean
differences (WMD) for continuous data, accompanied by 95 %
confidence intervals (CI). A p value < 0.05 was considered statis-
tically significant.

Results

The present search identified 147 reports, of which 134
were excluded on the basis of title or abstract due to irrel-
evant to the topic and eight were excluded from the re-
maining 13 literatures after we finished the reading of full
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Figure 1. — Study flow diagram.

text (Figure 1). Therefore, data from a total of five studies
were included in this systematic review. Table 1 shows the
characteristics of the included studies. Overall, 393 women
were randomized to insert LNG-IUS (n = 198) or endome-
trial surveillance alone (n = 195).

The combined search strategies identified five studies
that met the inclusion criteria. However, the five included
papers actually are three trials, two of which were five-year
study and the two studies both reported 12-month and 60-
month outcome, respectively [24-27]. The three random-
ized controlled trials, 393 women included, investigated the
use of the LNG-IUS in women using tamoxifen 20 mg per
24 hours compared to surveillance alone. Chan ef al. [25]
compared endometrial surveillance alone vs. prophylactic
LNG-IUS insertion before tamoxifen administration in pre-

and postmenopausal women. These women suffering breast
cancer required adjuvant tamoxifen after the completion of
postoperative radiotherapy and chemotherapy. Wong et al.
[27] report the final 60-month results of described Chan’s
trial [25]. Gardner et al. studies [24, 26] and Kesiml et al.
study [28] also compared endometrial surveillance alone
versus endometrial surveillance before and after insertion
of LNG-IUS for 12, 60, and 36 months in postmenopausal
women taking adjuvant tamoxifen treatment for at least one
year, respectively. Among the above studies, no en-
dometrium cancers or cases of hyperplasia, fewer polyps
were seen in the LNG-IUS groups at both 12-month and
long-term follow-up.

In this meta-analysis, two studies reported the 12-month
follow-up after LNG-IUS insertion in the breast cancer pa-
tients taking adjuvant tamoxifen; heterogeneity among
them is not applicable, as no endometrial hyperplasia was
observed in Chan et al. study [25]. The fixed effects model
was used, the result showed that there was no significant
difference between the LNG-IUS insertion group and the
surveillance alone group (OR = 0.12, 95% CI: 0.00, 6.18;
p = 0.29, Figure 2). Additionally, compared to control
group, 12-month use of LNG-IUS reduced the incidence of
endometrial polyps (OR = 0.21, 95% CI: 0.07, 0.58; p =
0.003, Figure 3) and endometrial proliferation (OR =0.12,
95% CI: 0.04, 0.35; p < 0.0001, Figure 4).

Three studies reported the long-term follow-up (>36
months) after LNG-IUS insertion in the breast cancer pa-
tients taking adjuvant tamoxifen, no heterogeneity was
found among them (p = 1.0, 12 = 0%), the fixed effects
model was used, the result suggested a significant reduc-
tion in the incidence of endometrial hyperplasia in the
LNG-IUS users group compared to endometrial surveil-
lance alone (OR =0.13, 95% CI: 0.03, 0.66; p=0.01) (Fig-
ure 2). Moreover, a significant reduction in the incidence of
endometrial polyps (OR = 0.23, 95% CI: 0.13, 0.41; p <
0.00001, Figure 3) and proliferative endometrium (OR =
0.15, 95% CI: 0.08, 0.30; p < 0.00001, Figure 4) in the
LNG-IUS users group compared to endometrial surveil-
lance alone. According to the subgroup analysis, the use of
LNG-IUS reduced the incidence of endometrial hyperpla-
sia (OR=0.13, 95% CI 0.03-0.58; p = 0.007, Figure 2), en-
dometrial polyps (OR=0.22, 95% CI 0.13-0.37; p <
0.00001, Figure 3) and endometrial proliferation (OR=0.14;
95% CI1 0.08 — 0.25; p < 0.00001, Figure 4).

There was no statistical significance between sono-
graphic endometrial thickness in the treatment and control
groups during both short-term (MD = - 0.88 95% CI: - 1.85,
0.09; p =0.08, Figure 5) and long-term follow-up in the se-
lected studies (MD = - 0.15 95% CI:-0.84 0.54; p = 0.67,
Figure 5). Overall, a majority of women with LNG-IUS
complained of abnormal vaginal bleeding or spotting at six
months compared with the control groups .However, by 12
months, this difference did not reach significance in any of
the studies. After 60-month follow-up, Wong et al. [27]



Qingquan Shi, Jinhong Li, Ming Li, Jing Wu, Qiang Yao, Aiyun Xing

Experimental Control Peto Odds Ratio Pelo Odds Ratio
Study or Subgroup Events Total Events Total VWeight Peto, Fixed, 95% CI Peto, Fiked, 95% CI
1.4.1 shortterm
Chan 2007 o 64 1] 65 Mot estimable
Gardner 2000 o 64 1 58 14.4% 0.12[0.00, 6.18] E——
Subtotal (95% CI) 128 123 144%  012[0.00,6.18]  —————
Total evants o 1
} genelty. Notapp
Test for overall effect: Z=1.05 (P =0.29)
1.4.2 long-term
Gardner 2009 o 64 1 58 14.4% 0,12 [0.00, 6.18] = ==
Kesim 2008 i} 70 4 72 66.7% 0,13 [0.02, 0.97] —,—
Waong 2013 il 64 1 B5 14.5% 014[0.00,6.93) ——=—
Subtotal (95% CI} 198 195 856%  0.13[0.03, 0.66] e
Tolal events il 6
Heterogeneity. ChiF= 0,00, df= 2 (P = 1.00); F= 0%
Test for overall effect: Z= 2,46 (P = 0.01)
Total (95% CI) 326 318 100.0%  0.13[0.03, 0.58] ~
Total events 0 7
Heterogeneity: Chi®= 0.00, df= 3 (P =1.00); F=0% e o 4 1000

Test for overall effect £= 2.68 (P = 0.007)

F il tal
Test for subaraup differences: Chi*= 0,00, df= 1 (P = 0.97), = 0% Syelirs Spenmem

Favours cantrol

495

Figure 2. — Forest plot of pooled
odds ratios in endometrial hyperplasia
in women using the levonorgestrel-re-
leasing intrauterine system (LNG-
IUS) and tamoxifen compared to
tamoxifen alone.
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Figure 3. — Forest plot of pooled
odds ratios in endometrial polyps for-
mation in women using the lev-
onorgestrel-releasing  intrauterine
system (LNG-IUS) and tamoxifen
compared to tamoxifen alone.
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Figure 4. — Forest plot of pooled
odds ratios in endometrial prolifera-
tion in women using the lev-
onorgestrel-releasing  intrauterine
system (LNG-IUS) and tamoxifen
compared to tamoxifen alone.
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Figure 5. — Forest plot of pooled
mean difference of endometrium
thickness in women using the lev-
onorgestrel-releasing intrauterine sys-
tem (LNG-IUS) and tamoxifen
compared to tamoxifen alone.
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identified a statistically significant increase in abnormal
vaginal bleeding for LNG-IUS users (p < 0.001), which
may be an adverse aspect of LNG-IUS. Chan et al. [25] re-
ported other adverse effect of LNG-IUS such as breast ten-
derness and acne: four women in the treatment group and
two in the control group reported breast tenderness. Only
one woman in the treatment group complained of mild acne
during the study.

Discussion

Breast cancer is the most frequent cancer among women
with a lifetime risk of up to 12% and a lifetime risk of death
of up to 5% [29], while tamoxifen administration for adju-
vant treatment made a significant decline of incidence of
the estrogen receptor—positive breast cancer, resulting for
its wide use to treat breast cancer [8]. A meta-analysis sum-
mary of 28 randomized clinical studies indicated a signifi-
cant reduction (16%) in mortality [30]. Regardless of its
proven effectiveness, tamoxifen is still in connection with
series of adverse effects: increased incidence of abnormal
bleeding, polyps, hyperplasia, and cancer, the most serious
risk [31]. To those women taking tamoxifen, the longer
time one uses it, the higher risk of endometrial carcinoma
she suffers. As reported, the risk doubled after two years of
treatment, and quadrupled after five years of use. [32-34].
However, for breast cancer patients, the benefit of tamox-
ifen still outweighs its risk [27].

The LNG-IUS, which delivers the progestin lev-
onorgestrel (LNG) into the uterine cavity at a steady rate
of 20 ug per day, leads to abundant regression and decidu-
alisation of the endometrium with atrophic gland [14]. As
a result of its abundant anti-proliferative effect, the LNG-
IUS is deemed to lower the risk of endometrial hyperplasia
and carcinoma, and perhaps be efficacious in treating hy-
perplasia.

In the present review, three randomized controlled trials
explored endometrial protection of LNG-IUS for breast
cancer women taking tamoxifen. All studies address that
LNG-IUS users got a statistically significant reduction in
endometrial polyps. Nevertheless, only one trial concluded
that LNG-IUS could lower the risk of endometrial hyper-
plasia for tamoxifen users. The rest two trials considered
that protection of endometrium uncertain. Also, the trials
differ in inclusion criteria, design, and the outcome meas-
ures. Gardner et al. [24, 26] inserted LNG-IUS in post-
menopausal breast cancer women who had already been
taking tamoxifen for one year and then had a five-year fol-
low-up. Wong et al. and Chan et al. [25, 27] implanted
LNG-IUS in mastocarcincma patients before using tamox-
ifen, and also had 60-month following. Both studies [24-
27] had 12-month results and 60-month conclusion. Kesiml
et al. [28] put LNG-IUS in postmenopausal masto-
carcincma women who had taken tamoxifen at least for one
year and then had a 36-month follow-up. All studies used

hysteroscopy and endometrial biopsy to diagnose endome-
trial lesion.

The primary outcome for Gardner et al. [24] and Chan
et al. [25] study was endometrial pathology at first year and
for Gardner et al. [26], Wong et al. [27] studies were en-
dometrial pathology at fifth year, and for Kesim et al. 28]
study was endometrial pathology at 36" month. All trials
excluded the patients diagnosed endometrial lesion before
randomization. Any endometrial pathology detected at
baseline was treated. Subsequent hysteroscopy and en-
dometrial biopsy was performed at 12, 24, 36, 48, and 60
months.

In Gardner et al. trial, the authors analyzed the data by re-
ceived therapy, making a significant reduction in endome-
trial polyps in LNG-IUS users. In the entry baseline of
participants, there was one case of complex hyperplasia
without atypia in the control group. However, the authors
fail to achieve any difference in endometrial hyperplasia
between experimental group and control group. The study
reported vaginal bleeding, the only significant adverse ef-
fect of LNG-IUS, which seems to be more common in
those women inserted LNG-IUS after six months and this
bleeding seems to be due to decidualised endometrium. In
addition, there was no significant difference in en-
dometrium thickness. The second trial randomized those
participants to LNG-IUS insertion or surveillance alone be-
fore the commencement of tamoxifen. Chan ef al. and
Wong et al. made a statistically significant reduction con-
cerning polyps in treatment group at 12 month (p = 0.002)
and at 60 month (p <0.001) [25, 27]. No endometrial hy-
perplasia or carcinoma was found in either group. Un-
scheduled vaginal bleeding was not significantly different
from the control group at one year. However, at fifth year,
Wong et al. found a significant increase in abnormal bleed-
ing for LNG-IUS users (p < 0.001) [27]. Other adverse ef-
fects like breast tenderness and mild acne were
uncommonly reported, suggesting its good acceptance.
Similarly, the trial did not find a significant difference in
endometrial thickness between LNG-IUS users and control
group. Furthermore, the authors showed an uncertainty of
LNG-IUS, the risk of breast cancer recurrence as a result of
mammary cell proliferation. The third trial [28] random-
ized participants to the LNG-IUS or no treatment after tak-
ing tamoxifen for at least one year. There was also no
significant difference between those taking or not taking
tamoxifen, as local progestogen affected the stroma. The
incidences of endometrial polyps (19%) and endometrial
hyperplasia (5.5%) in the control group after 36 months
compared to only 5.7% and 0%, respectively, in the LNG-
IUS group [28]. Spotting, the most common form of vagi-
nal bleeding, in LNG-IUS users was only observed at first
year. Headache and mastalgia were observed both in con-
trol (7.8%) and treatment group (12%). This review extends
the findings of the recent Cochrane systematic review in-
vestigating the efficacy of LNG-IUS in women taking ta-
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moxifen [20] by including one further randomized con-
trolled trial [28] and the long-term follow-up data from the
RCT by Gardner et al. [26] and Wong ef al.[27]. This meta-
analysis confirms that endometrial hyperplasia is also re-
duced as well as endometrial polyp formation reduced after
long-term follow-up. Additionally, compared to Wan and
Holland [17], the present authors add one latest study [27]
which was a 60-month follow-up for inserting LNG-IUS
prophylactically in breast cancer patients before taking ta-
moxifen. However, meta-analysis regarding development
of hyperplasia was limited because of the relative rarity of
the event and thus the odds ratio calculation was weighted
heavily towards a single study. In the trials reviewed here,
in the Cochrane review [19] and in Wan and Holland re-
view [17], the risk of bias is low but none of the trials were
adequately powered to make a significant difference in the
occurrence of cancer. The effect of LNG-IUS in reducing
the incidence of cancer in these women is therefore un-
known.

All of the included studies were RCTs and the qualities
of these RCTs were assessed by Jadad scoring system. De-
spite a thorough search strategy, unpublished studies may
have been missed leading to publication bias. Funnel plots
examining the existence of bias are not meaningful due to
the small number of studies in subgroup analysis. In this
review, the three trials of women using LNG-IUS in con-
junction with tamoxifen showed no statistical evidence of
significant heterogeneity in the endometrial outcomes.

Conclusion

Based on the data available, the meta-analysis confirms
that not only is endometrial polyp formation reduced at
long-term follow-up but endometrial hyperplasia is also re-
duced. This is clinically significant, as endometrial hyper-
plasia of varying degrees confers increased risk of cancer.
Whether LNG-IUS protects against or reduces the risk of
endometrial cancer for women on tamoxifen following
breast cancer remains uncertain. Because of its uncertainty
of breast cancer recurrence, larger studies are still neces-

sary.

References

[1] Early Breast Cancer Trialists” Collaborative Group (EBCTCG): “Ef-
fects of chemotherapy and hormonal therapy for early breast cancer
on recurrence and 15-year survival: an overview of the randomized
trials”. Lancet, 2005, 365, 1687.

[2] Buttini M.J., Jordan S.J., Webb P.M.: “The effect of the lev-
onorgestrel releasing intrauterine system on endometrial hyperplasia:
an Australian study and systematic review”. Aust. N. Z. J. Obstet.
Gynaecol., 2009, 49, 316.

[3] Lindahl B., Andolf E., Inqvar C., Ranstam J., Willén R.: “Adjuvant
tamoxifen in breast cancer patients affects the endometrium by time,
an effect remaining years after end of treatment and results in an in-
creased frequency of endometrial carcinoma”. Anticancer Res.,
2008, 28, 1259.

[4] Daniel Y., Inbar M., Bar-Am A., Peyser M.R., Lessing J.B.: “The ef-
fects of tamoxifen treatment on the endometrium”. Fertil. Steril.,
1996, 65, 1083.

[5] Gottardis M.M., Robinson S.P., Satyawaroop P.G., Jordan V.C.:
“Contrasting actions of tamoxifen on endometrial and breast tumor
growth in the athymic mouse”. Cancer Res., 1988, 48, 812.

[6] Fisher B., Costantino J.P., Wickerham D.L., Cecchini R.S., Cronin
W.M., Robidoux A., et al.: “Tamoxifen for the prevention of breast
cancer: current status of the National Surgical Adjuvant Breast and
Bowel Project P-1 study”. J. Natl. Cancer Inst., 2005, 97, 1652.

[7] Turbiner J., Moreno-Bueno G., Dahiya S., Sanchez-Estevez C.,
Hardisson D., Prat J., et al.: “Clinicopathological and molecular
analysis of endometrial carcinoma associated with tamoxifen”. Mod.
Pathol., 2008, 21, 925.

[8] Palva T., Ranta H., Koivisto A.M., Pylkkénen L., Cuzick J., Holli
K.: “A double-blind placebo-controlled study to evaluate endometrial
safety and gynaecological symptoms in women treated for up to 5
years with tamoxifen or placebo — a substudy for IBIS I Breast Can-
cer Prevention Trial”. Eur. J. Cancer, 2013, 49, 45.

[9] Neven P., Vernaeve H.: “Guidelines for monitoring patients taking ta-
moxifen treatment”. Drug Saf., 2000, 22, 1.

[10] Morales L., Timmerman D., Neven P., Konstantinovic M.L., Car-
bonez A., Van Huffel S., ef al.: “Third generation aromatase in-
hibitors may prevent endometrial growth and reverse
tamoxifen-induced uterine changes in postmenopausal breast cancer
patients”. Ann. Oncol., 2005, 16, 70.

[11] Bertelli G., Hall E., Ireland E., Snowdon C.F., Jassem J., Drosik K., et
al.: “Long-term endometrial effects in postmenopausal women with
early breast cancer participating in the Intergroup Exemestane Study
(IES) -- a randomised controlled trial of exemestane versus continued
tamoxifen after 2-3 years tamoxifen”. Ann. Oncol., 2010, 21, 498.

[12] Josefsson M.L., Leinster S.J.: “Aromatase inhibitors versus tamoxifen
as adjuvant hormonal therapy for oestrogen sensitive early breast
cancer in post-menopausal women: meta-analyses of monotherapy,
sequenced therapy and extended therapy”. Breast, 2010, 19, 76.

[13] van de Velde C.J., Rea D., Seynaeve C., Putter H., Hasenburg A., Van-
netzel J.M., et al.: “Adjuvant tamoxifen and exemestane in early breast
cancer (TEAM): a randomised phase 3 trial”. Lancet, 2011, 377, 321.

[14] Nilsson C.G., Haukkamaa M., Vierola H., Luukkainen T.: “Tissue
concentrations of levonorgestrel in women using a levonorgestrel-
releasing IUD”. Clin. Endocrinol. (Oxf), 1982, 17, 529.

[15] Backman T.: “Benefit-risk assessment of the levonorgestrel in-
trauterine system in contraception”. Drug Saf., 2004, 27, 1185.

[16] Varma R., Soneja H., Bhatia K., Ganesan R., Rollason T., Clark T.J.,
Gupta J.K.: “The effectiveness of a levonorgestrel-releasing in-
trauterine system (LNG-IUS) in the treatment of endometrial hy-
perplasia -- a long-term follow-up study”. Eur. J. Obstet. Gynecol.
Reprod. Biol., 2008, 139, 169.

[17] Wan Y.L., Holland C.: “The efficacy of levonorgestrel intrauterine
systems for endometrial protection: a systematic review”. Climac-
teric, 2011, 14, 622.

[18] Varma R., Sinha D., Gupta J.K.: “Non-contraceptive uses of lev-
onorgestrel-releasing hormone system (LNG-IUS) -- a systematic
enquiry and overview”. Eur. J. Obstet. Gynecol. Reprod. Biol., 2006,
125, 9.

[19] Chin J., Konje J.C., Hickey M.: “Levonorgestrel intrauterine system
for endometrial protection in women with breast cancer on adjuvant
tamoxifen”. Cochrane Database Syst. Rev., 2009, 4, CD007245.

[20] Jadad A.R., Moore R.A., Carroll D., Jenkinson C., Reynolds D.J.,
Gavaghan D.J., McQuay H.J.: “Assessing the quality of reports of
randomized clinical trials: Is blinding necessary?”” Control Clin. Tri-
als., 1996, 17, 1.

[21] Altman D.G., Schulz K.F.: “Statistics notes: Concealing treatment al-
location in randomised trials”. BMJ, 2001, 323, 446.

[22] Moher D., Pham B., Jones A., Cook D.J., Jadad A.R., Moher M., et
al.: “Does quality of reports of randomized trials affect estimates of
intervention efficacy reported in meta-analyses?” Lancet, 1998, 352,
6009.



498 The role of levonorgestrel-releasing intrauterine system for endometrial protection in women with breast cancer taking tamoxifen

[23] Higgins J., Green S. (eds): “Cochrane handbook for systematic re-
views of interventions 5.1.0 [update March 2011]”. The Cochrane
Collaboration, 2011. Available at: http://handbook.cochrane.org

[24] Gardner F.J., Konje J.C., Abrams K.R., Brown L.J., Khanna S., Al-
Azzawi F., et al.: “Endometrial protection from tamoxifen-stimu-
lated changes by a levonorgestrel-releasing intrauterine system: a
randomised controlled trial”. Lancet, 2000, 356, 1711.

[25] Chan S.S., Tam W.H., Yeo W., Yu M.M., Ng D.P., Wong A.W., et al.:
“A randomized controlled trial of prophylactic levonorgestrel in-
trauterine system in tamoxifen-treated women”. BJOG, 2007, 114,
1510.

[26] Gardner F.J., Konje J.C., Bell S.C., Abrams K.R., Brown L.J., Tay-
lor D.J., Habiba M.: “Prevention of tamoxifen induced endometrial
polyps using a levonorgestrel releasing intrauterine system long-term
follow-up of a randomised control trial”. Gynecol. Oncol., 2009, 114,
452.

[27] Wong A.W., Chan S.S., Yeo W., Yu M.Y., Tam W.H.: “Prophylactic
use of levonorgestrel-releasing intrauterine system in women with
breast cancer treated with tamoxifen”. Obstet. Gynecol., 2013, 121,
943.

[28] Kesim M.D., Aydin Y., Atis A., Mandiraci G.: “Long-term effects of
the levonorgestrel-releasing intrauterine system on serum lipids and
the endometrium in breast cancer patients taking tamoxifen”. Cli-
macteric, 2008, 11, 252.

[29] Ferlay J., Shin H.R., Bray F., Forman D., Mathers C., Parkin D.M.:
“Estimates of worldwide burden of cancer in 2008: GLOBOCAN
2008”. Int. J. Cancer, 2010, 127, 2893.

[30] Early Breast Cancer Trialists’ Collaborative Group: “Effect of adju-
vant tamoxifen and of cytotoxic therapy on mortality in early breast
cancer. An overview of 61 randomized trials among 28,896 women”.
N. Engl. J. Med., 1988, 319, 1681.

[31] Neven P.: “Local levonorgestrel to prevent tamoxifen-related en-
dometrial lesions”. Lancet, 2000, 356, 1698.

[32] Jones M.E., van Leeuwen F.E., Hoogendoorn W.E., Mourits M.J.,
Hollema H., van Boven H., et al.: “Endometrial cancer survival after
breast cancer in relation to tamoxifen treatment: Pooled results from
three countries”. Breast Cancer Res., 2012, 14, R91.

[33] Early Breast Cancer Trialists’ Collaborative Group (EBCTCG): “Rel-
evance of breast cancer hormone receptors and other factors to the ef-
ficacy of adjuvant tamoxifen: patient-level meta-analysis of
randomised trials”. Lancet, 2011, 378, 771.

[34] Swerdlow A.J., Jones M.E.: “Tamoxifen treatment for breast cancer
risk of endometrial cancer: a case control study”. J. Natl. Cancer
Inst., 2005, 97, 375.

Address reprint requests to:

ATYUN XING, M.D.

Department of Obstetrics and Gynecology
West China Second University Hospital,
Sichuan University, 20# Renminnan Road,
Chengdu, Sichuan 610041 (China)

e-mail: aiyunx2013@163.com



