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Abstract

Objective—To assess efficacy of the levonorgestrel-releasing intrauterine device (LNG-1UD) for
treatment of complex atypical hyperplasia or low-grade endometrial cancer.

Methods—This retrospective case series included all patients treated with the LNG-1UD for
complex atypical hyperplasia or early grade endometrial cancer from January 2003 to June 2013.
Response rates were calculated and association of response with clinicopathologic factors,
including age, body mass index, and uterine size, were determined.

Results—Forty-six patients diagnosed with complex atypical hyperplasia or early grade
endometrial cancer were treated with the LNG-1UD. Of 32 evaluable patients at the 6-month time
point, 15 had complex atypical hyperplasia (47%), 9 had G1 endometrial cancer (28%), and 8 had
grade 2 endometrial cancer (25%). Overall response rate was 75% (95% CI = 57 - 89) at 6 months;
80% (95% CI = 52 - 96) in complex atypical hyperplasia, 67% (95% CI = 30 - 93) in grade 1
endometrial cancer, and 75% (CI = 35 - 97) in grade 2 endometrial cancer. Of the clinico-
pathologic features evaluated, there was a trend toward the association of lack of exogenous
progesterone effect in the pathology specimen with nonresponse to IUD (p = 0.05). Median uterine
diameter was 1.3 cm larger in women who did not respond to IUD (p = 0.04).

Conclusion—Levonorgestrel-releasing 1UD therapy for the conservative treatment of complex
atypical hyperplasia or early-grade endometrial cancer resulted in return to normal histology in a
majority of patients.
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Introduction

In 2017, there will be 61,380 new cases and 10,920 deaths from endometrial cancer(1).
Among all endometrial cancers, endometrioid histology is most common (80%)(2). In
general, complex atypical hyperplasia is a precursor of endometrioid endometrial cancer
tumorigenesis. Indeed, 29% of untreated complex atypical hyperplasia will progress to
cancer and 46% of patients with this preoperative diagnosis will have adenocarcinoma in the
hysterectomy specimen(3). Surgical resection is the standard of care for both conditions(2).
However, this treatment may not be ideal for women with co-morbidities precluding surgery
or who have not completed childbearing(4-6). Thus, exploration of non-surgical options in
this population is of interest.

Unopposed estrogen is an important risk factor for developing complex atypical hyperplasia
and endometrial cancer(7). Progesterone is known to counter proliferative actions of
estrogen in the endometrium. Thus, progesterone therapy has been explored as primary
therapy for complex atypical hyperplasia and endometrial cancer(8). Systemic progesterone
has been moderately successful, achieving response rates of 75-85% in complex atypical
hyperplasia and 50-75% in endometrial cancer(9-13); however, compliance is impaired by
adverse effects including vaginal bleeding, nausea, and weight gain(14). The levonorgestrel-
releasing intrauterine device (LNG-1UD) has been proposed as an option for conservative
treatment of complex atypical hyperplasia and endometrial cancer, although results of small
studies have been mixed(15-22). Our objective was to assess efficacy of the LNG-1UD for
treatment of complex atypical hyperplasia or low grade endometrial cancer. We also sought
to explore the association of clinical and pathologic features with response to treatment.

Materials and Methods

After University of Texas MD Anderson Cancer Center Institutional Review Board approval,
a retrospective case series was performed to report the response rate at various time points of
patients treated with the LNG-IUD for complex atypical hyperplasia or early grade
endometrial cancer. Patients diagnosed with complex atypical hyperplasia , grade 1, or grade
2 endometrioid endometrial cancer treated with LNG-1UD (Mirena) therapy between
January 2003 and June 2013 at The University of Texas MD Anderson Cancer Center were
identified from the Institutional Tumor Registry Database and cross-referenced to a list
generated using medical billing charges for IUD placement. Patients were included if they
had a LNG-1UD placed for the treatment of complex atypical hyperplasia or early grade
endometrial cancer. Patients were excluded if medical records were incomplete, if baseline
biopsy at the time of IUD placement did not demonstrate complex atypical hyperplasia or
endometrial cancer, or if additional systemic progesterone agents were being used to treat
the hyperplasia or cancer during or after IUD placement. Reasons for IUD placement were
determined including CAH, morbid obesity, multiple medical co-morbidities, desire for
future fertility, or patient preference. Patient preference was defined by request for uterine-
sparing treatment by a patient in absence of any of the factors mentioned above. Patients
could have multiple reasons for IUD placement. Demographic, clinical, and pathologic data
were collected from the electronic medical record. Specific factors of interest included age,
body mass index (BMI), uterine size, prior progesterone use and metformin use. Attempts at
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childbearing and fertility outcomes were also collected. Prior progesterone use was defined
as the use of any progesterone treatment for at least one month duration prior to LNG-1UD
placement. The presence of exogenous progesterone effect, defined as attenuated glands and
pseudodecidualized stroma in the pathologic specimen(23), was collected from the report for
the 3- and 6-month biopsy.

In general, at our institution, patients eligible for conservative management have 1UD
treatment after endometrial biopsy or dilation and curettage reveals complex atypical
hyperplasia or early endometrial cancer. Patients are not treated conservatively if there is
metastatic disease or myometrial invasion noted on imaging with magnetic resonance
imaging or computed tomography. Patients are followed with endometrial biopsies every 3
months (+/- 3 months) for the first year(24). This is followed by continued surveillance
every 3-6 months until progression of disease or definitive surgery as per National
Comprehensive Cancer Network and European Society of Gynecologic Oncology Task
Force guidelines(25). IUD is replaced in patients that continue therapy beyond 5 years.
Routine imaging is not utilized during surveillance.

The primary study endpoint was response to LNG-1UD at 6 months after insertion. This time
point was chosen based on existing National Comprehensive Cancer Network
recommendations for conservative treatment of endometrial cancer(24). Response data were
collected from the electronic medical record up to three years after LNG-1UD insertion.
Complete response for complex atypical hyperplasia or endometrial cancer was defined as
either no evidence of hyperplasia or hyperplasia without atypia on pathology report. For
endometrial cancer, partial response was recorded if disease was downgraded to complex
atypical hyperplasia. For endometrial cancer, stable disease was recorded if pathology
revealed any remaining cancer. No response was recorded if pathologic report demonstrated
no change or progressive disease. For complex atypical hyperplasia, progression was defined
as the presence of any grade of cancer. For endometrial cancer, progression was defined as
presence of a higher grade of cancer on biopsy. Secondary endpoints of the study included
response at other time points (e.g. 3, 9, 12 months), complications, and association of
clinicopathologic variables with nonresponse to LNG-1UD.

Based on existing literature, we expected a complete response rate of 80-90% in complex
atypical hyperplasia and 50-60% in endometrial cancer. We calculated the proportion of
patients with complete response to LNG-1UD therapy with a 95% confidence interval (95%
CI). Under these circumstances, with 15 complex atypical hyperplasia patients, the 95%
exact CI for complete response rate would have a width of 0.44. For 17 Grade 1 and 2
endometrioid patients, the 95% exact CI for complete response would have a width of 0.49.
Response was defined as complete or partial response unless otherwise specified. We
compared response rates by clinical and pathologic factors, including age, BMI, median
uterine size, and presence of exogenous progesterone effect. We used chi-squared and
Fisher's exact tests to analyze categorical data and Wilcoxon-Mann-Whitney tests to
compare continuous data. A hierarchical linear model that accounted for repeated measures
over time was used to compare percent of patients with initial response to therapy at each
time point. Given the small sample size, there was limited power to detect anything but very
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large differences; therefore negative findings cannot be generalized. All the calculations
were performed utilizing SPSS 21.0 (Chicago, IL) and SAS 9.3.

During the study time period, 2,292 patients were seen with a new diagnosis of endometrial
cancer or complex atypical hyperplasia. There were 55 patients diagnosed with either
complex atypical hyperplasia or endometrioid endometrial cancer treated with the LNG-
IUD. Nine patients did not meet eligibility criteria and were excluded from the analysis. The
primary reason for ineligibility was placement of LNG-1UD after the patient had resolution
of complex atypical hyperplasia or endometrial cancer from another progesterone therapy
(n=6). Two patients were excluded for concurrent treatment of ITUD and another
progesterone therapy, one patient was excluded for incorrect pathologic diagnosis (actual
diagnosis: recurrent breast cancer to endometrium). There were no significant differences in
baseline characteristics of included and excluded patients, including age (median 54 vs. 47
years, p=0.23), BMI (43 vs. 46 kg/m?2, p=0.55), or race (white vs. nonwhite, p=0.3). Median
follow-up time for all patients was 4.2 years (range 3.7 months to 12.0 years).

Among 46 eligible patients, there were no complications at the time of LNG-1UD placement
or major adverse events documented in the medical record. No additional agents were
utilized in combination with the LNG-IUD to treat the complex atypical hyperplasia or
endometrial cancer. Demographic and clinical characteristics of the patient population are
reported in Table 1. Median BMI was 45 kg/m? (range; 19-76) and median age was 47 years
(range; 19-85). Levonorgestrel IUD treatment was continued for a median of 24 months
(range; 2-94). Indications for IUD placement included the presence of multiple medical co-
morbidities, morbid obesity (BMI > 40 kg/m?2), desire for future childbearing potential, or
patient preference. Of the 8 patients with G2 endometrioid endometrial cancer, indications
included medical co-morbidities (n=1), fertility (n=1), obesity and fertility (n=3), and
obesity and medical co-morbidities (n=3).

Among the 15 patients whose reason for conservative therapy included fertility, only 5
(33%) attempted pregnancy. One woman achieved successful pregnancy and live birth after
conservative treatment of endometrial cancer the LNG-IUD.

Of 46 eligible patients, 32 had biopsy results at the 6-month time point and were evaluable
for the primary endpoint. Of these patients, 15 (47%) had complex atypical hyperplasia, 9
(28%) grade 1 endometrial cancer and 8 (25%) grade 2 endometrial cancer. Table 2
demonstrates overall and histology-stratified response rates with 95% CI at the 6-month time
point. Three patients had progression of disease. The first patient had complex atypical
hyperplasia which was stable at 6 months but demonstrated grade 1 endometrial cancer at 9
months. Ultimately, she had complete resolution of disease at 15 months with the LNG-1UD.
The second patient had a long history of complex atypical hyperplasia and grade 1
endometrial cancer, initially treated with Depo-Provera for one year. She had progression of
grade 1 endometrial cancer to grade 2 endometrial cancer after 3 months of LNG-1UD
therapy. Preoperative imaging was negative and hysterectomy specimen was negative for
residual cancer. The third patient was treated with the LNG-IUD for grade 1 endometrial
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cancer with stable disease for 43 months with ultimate progression to grade 2 endometrial
cancer. No imaging was obtained in the preoperative setting due to her BMI of 74 precluding
performance of MRI or CT. Hysterectomy specimen demonstrated grade 2 endometrioid
endometrial cancer with 7 out of 13 mm invasion. She was treated with vaginal cuff
brachytherapy. She is now 5 years free of disease.

Demographics and diagnoses for the 14 patients ineligible for the primary endpoint due to
lack of 6 month biopsy can be found in Table 1. One patient had a hysterectomy after two
months due to preference with complete response. Two patients only had biopsy at 3 months
prior to loss of follow up, with a patient with grade 1 endometrial cancer demonstrating
stable disease and a patient with complex atypical hyperplasia demonstrating complete
response. The remaining 11 patients had pathology available from a later biopsy time point
of 9 to 12 months. Complete responses were observed in 9 of patients by the later time point
(5 complex atypical hyperplasia, 4 endometrial cancer). Stable disease was noted in 2 of
patients by the later time point (1 complex atypical hyperplasia, one endometrial cancer).
When these 14 patients are included in calculation of response rate to therapy, there are
minimal changes to the results reported for the 6 month timepoint. Specifically, the overall
response rate for the study is 76% (35/46). Response rate for complex atypical hyperplasia is
82% (18/22) and response rate for grade 1 endometrial cancer is 69% (11/16).

To observe the trend in initial response over time, we explored proportion of new response at
each 3-month time point. Figure 1 demonstrates the comparison of histology-stratified
“new” response rates at each time point. The highest response rates were found at the 3- and
6-month time points.

Table 3 demonstrates the association of response at 6 months with various clinical factors.
Non-responders had larger uterine size based on maximum uterine diameter (9.3 vs. 8 cm;
p=0.04). However, there was no difference in response based on BMI, age, parity, and race.
There was a trend toward a higher proportion of nonresponders with lack of exogenous
progesterone effect (25% vs. 0%, p=0.05). Further, all responders with evaluable pathology
were found to have some amount of exogenous progesterone effect at 3 or 6 months.
Thirteen patients (41%) were treated with progesterone (median duration 8 months, range 1
— 48) before LNG-1UD placement and there was no association between prior therapy and
response (p=0.99). Further, concurrent metformin usage (29.2% in responders and 37.5% in
non-responders) was not associated with response (p=0.68).

Discussion

Overall, the LNG-IUD achieved a response rate of 75% in patients with complex atypical
hyperplasia and early grade endometrioid endometrial cancer. We observed high response
rates in patients with grade 1 (67%) and grade 2 endometrioid endometrial cancer (75%),
despite a high proportion of patients with prior progesterone treatment. Our findings must be
taken carefully, as higher than expected response rates may be related to careful selection of
patients for conservative therapy or due to bias inherent to retrospective studies. There were
no major complications or adverse effects from LNG-IUD therapy associated with
suspension or non-compliance to treatment. Indeed, patients continued the LNG-1UD
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treatment for a median of 23 months, demonstrating high tolerability and compliance to this
modality.

Systemic progesterone therapy is an accepted conservative treatment modality for complex
atypical hyperplasia and low grade endometrial cancer. Our findings in patients with
complex atypical hyperplasia are in line with other studies of the LNG-1UD (10,11). The
response rates of endometrial cancer to the LNG-IUD in our study are consistent with
response rates reported for oral progestins, which range from 60%-80% in the literature(9,
10, 12). The low number of patients with progressive disease (n=3) during the study is
intriguing. In contrast, a phase Il study of the LNG-IUD in combination with a GnRH
agonist and a phase Il study of oral medroxyprogesterone acetate achieved response rates of
57.1% (8 of 14) and 55% (15 of 28), respectively, among endometrial cancer patients(11,
15).

Identification of non-response to LNG-IUD early in the treatment course has potential for
clinical utility. We hypothesized high BMI or large uterine size might be associated with less
effective local progesterone therapy. Interestingly, we found increased uterine size was
associated with non-response to LNG-IUD therapy. This may be related to suboptimal
placement in the uterine cavity or inadequate progesterone dosage in the enlarged uterus,
allowing for reservoirs of resistant tissue. This has not been reported in the literature and
should explored. Conversely, there was no significant association of elevated BMI and lack
of therapy response. This may be secondary to the high overall median BMI in our
population, low numbers reported in this study, or our low number of non-responders.
However, these findings mirror the report by Gonthier and colleagues which noted no
difference in response or recurrence rates between obese and non obese patients after
fertility sparing management of complex atypical hyperplasia and endometrial cancer (13).

In our study, prior progesterone therapy did not appear to impact response to LNG-1UD
therapy. The transition of patients previously treated with oral progesterone to the LNG-1UD
may be an option when patients are unwilling or unable to undergo definitive surgical
therapy. This finding has not been reported in the literature and will be studied further in our
ongoing prospective trial of the LNG-IUD for primary treatment of patients with early
endometrial neoplasia (NCT02397083).

Use of pathologic factors at interval biopsy has potential to predict response at an earlier
time point. In our study, we found a trend toward association between exogenous
progesterone effect and non-response at 6 months. This is in line with preliminary findings
of our completed prospective study of the LNG-IUD (NCT00788671), which demonstrated
an association between absence of exogenous progesterone effect at 3 months and non-
response 12 months(26).

External validity of the study is strong, as there was real world variability in management.
The limitations of this study are those inherent to retrospective analysis. Due to the small
number of patients in the study, there exists the possibility of understating or overstating
results. In addition, our study is subject to selection bias. Although the overall number of
subjects reported in this study was small, this report remains one of the largest studies of the
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LNG-IUD in early endometrial neoplasia, especially among patients with grade 2
endometrioid histology. Further, the study is strengthened by review of all pathology results
by a gynecologic pathologist.

Optimal management of patients with complex atypical hyperplasia or endometrial cancer
who desire future fertility is unknown. In the current cohort, few patients attempted
pregnancy after completion of treatment. At our center, we treat patients with progesterone
until endometrial biopsy is negative for one year. IUD is removed when the patient is ready
to attempt pregnancy. At completion of child-bearing, the patient is followed as any patient
in surveillance for endometrial cancer, focusing on symptoms that may indicate recurrence.
Decision for performance of post-childbearing hysterectomy is left to discussion between
physician and patient.
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Figure 1.
Percentage of new responders to levonorgestrel-releasing intrauterine device at each time

point among the entire cohort and stratified by histology. EEC, endometrioid endometrial
cancer
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