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Abstract

This review will examine existing results on the postoperative treatment of women with high-risk

and advanced stage endometrial cancer. Preliminary data suggests that response to treatment is

highly dependent on both grade and stage. It is hoped that this discussion will highlight

deficiencies in our collective knowledge base to be addressed in future clinical trials for the

benefit of women with endometrial cancer.
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Introduction

Controversy surrounding surgical staging and the role of lymphadenectomy in patients with

endometrial cancer has occupied center stage at clinical congresses nationally and

internationally. While we remain in need of a surgical standard of care, this decades-old

preoccupation has in some ways distracted us from crucial considerations necessary to

improve oncologic outcomes: namely, which patients are most likely to die of disease as

opposed to co-morbid conditions, and how are they most effectively treated? This review

will explore these fundamental questions by assessing investigations of patients who

received post-operative treatment for high-risk or advanced stage disease. It is hoped that

this discussion will highlight deficiencies in our collective knowledge base that will be

addressed in future clinical trials for the benefit of women with endometrial cancer.

As a starting point for discussion, figure 1 is a graphic representation of 1303 consecutive

patients surgically treated for endometrial cancer at a single institution. To account for

inconsistencies in staging techniques around the world, in this figure patients are stratified

by uterine risk factors alone. Considering the potential for trial enrollment, the low and low
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intermediate risk groups are a tempting cohort to study given they represent 60% of all

women with endometrial cancer and 70% of women with endometrioid lesions. However,

overall survival (OS) was 93% and disease specific survival (DSS) 99%, indicating that

these women are far more likely to die of comorbidities than of endometrial cancer itself

(only 16% of deaths in low-risk patients are cancer related) [1]. In other words, in the Unites

States, endometrial cancer is most commonly not an oncologic threat, but a public health

dilemma most effectively addressed with interventions aimed at promoting an active

lifestyle and healthy diet. In stark contrast, the 40% of patients with high-risk and stage IV

disease have an appreciable risk of treatment failure and death. While this represents a

smaller cohort, the need to improve their oncologic outcomes is more urgent. In fact, only

8% of endometrial cancer-related deaths are in low and low intermediate risk patients, while

86% of recurrences and 90% of cancer-related deaths occur in the remaining risk groups.

High risk endometrial cancer

Considering the high risk group, a substantial proportion will have positive lymph nodes

(Fig 1). However, irrespective of lymph node status, 30% will develop hematogenous

recurrences with accompanying 5-year survival of less than 70% [2, 3]. A number of

investigators have therefore attempted to improve outcomes through the use of adjuvant

therapies. ASTEC/EN.5 randomized 905 women with high grade and any MI or low grade

and >50% MI to external beam irradiation therapy vs. observation [4]. While not a pure

cohort, 72% of patients were of endometrioid histology with >50% MI, providing useful

information on the high-risk group. Given their high underlying risk of hematogenous

dissemination, it is not surprising that regional radiation did not improve outcomes, even

when stratified by intermediate or high risk of recurrence. To address this problem of distant

metastases, JGOG randomized patients with stage I-III endometrial cancer, all with MI

>50%, to either pelvic radiation therapy or cyclophosphamide–doxorubicin–cisplatin (CAP)

chemotherapy [5]. No difference in outcomes was found for the entire cohort. However,

significant improvements were seen for specific risk categories. Notably, the 5-year

progression free survival (PFS) (84% vs. 66%, HR 0.44; p=0.02) and overall survival (OS)

(90% vs. 74%, HR 0.24; p<0.01) favored CAP for high intermediate risk patients (HIR,

n=120). The investigators defined HIR as follows (all with >50% MI): patients over age 70

years, grade 3 of any age, stage II, or IIIA (positive cytology). The observed difference in

OS is convincing, with a few caveats. First, type II histologies were excluded in this trial

(note: for the purposes of this review, type I is defined as endometrioid histology

irrespective of grade; type II refers to serous or clear cell carcinomas). Second, only 14%

of patients were grade 3. We can therefore conclude from these two trials that 1) radiation

therapy does not appear to appreciably impact disease specific, recurrence free, or overall

survival in patients with high risk endometrial cancer; 2) chemotherapy may improve OS in

a subset of patients with deep MI, recognizing that little data exists for high grade and serous

lesions. The nuance that heterogeneous carcinomas require tailored therapies should not be

lost and is purposely repeated throughout this review.

At first read, the second caveat appears unnecessarily conservative given that poorly

differentiated lesions are generally thought to have better initial responses to cytotoxic

therapy than their well-differentiated counterparts. But histologic subtype, and more
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precisely grade (discussed later), appears to be a critical consideration when predicting

response to therapy, as further supported by trials in advanced stage patients. Hogberg, et al.,

pooled 540 patients with high-risk stage I/II and stage III endometrial cancer randomly

assigned to pelvic radiotherapy with or without sequential chemotherapy from NSGO and

MaNGO [6]. Half of patients were grade 3, 70% type I, and 56% were stage IB or IC (FIGO

2009 stage IB). The combination resulted in a 37% reduction in the risk for relapse or death

(p<0.01), a 45% reduction in DSS (p=0.01) and a 31% reduction in OS that approached

statistical significance (p=0.07). However, there was no difference in PFS for patients with

serous or clear cell carcinomas (HR for PFS and OS was 0.83 (p=0.59) and 0.94 (p=0.88),

respectively). GOG 122 randomized 396 patients with stage III/IV endometrial cancer to

whole abdominal irradiation therapy vs. doxorubicin and cisplatin [7]. Grade 3 patients

accounted for 53%, and 26% were type II. Distinct from previously reviewed investigations,

this was not a pure adjuvant trial as 16% harbored gross residual disease at the time of

treatment. The use of chemotherapy was associated with improved 5-year PFS and OS (HR

0.68; p<0.01). However, an infrequently quoted finding from this trial was that while

chemotherapy appeared to be efficacious for endometrioid patients, PFS and OS were not

statistically different for patients with type II histologies (HR 0.91 and 1.03, respectively). A

third investigation pooled over 1200 patients from 4 randomized GOG trials [8]. Although

response rates were similar between histologic subtypes (44% response rate for both

endometrioid and serous; 32% for clear cell), 70% of patients were recurrent and 55% had

received prior radiation therapy limiting extrapolation of these responses to high risk stage I

or untreated stage III/IV patients. Furthermore, type I patients were predominately grade 3,

so the investigation was in effect a comparison of high-grade patients of differing

histologies. In GOG 184, histology was associated with PFS on multivariable analysis, but

only when grade 1 was the reference group. PFS was no different between serous, clear cell,

and grade 3 endometrioid lesions [9]. In a review of 4180 high-grade cases from the

Surveillance, Epidemiology, and End Results (SEER) database, improved outcomes were

demonstrated for endometrioid carcinomas compared to type II histologies after controlling

for stage [10]. However, SEER is a poor tool to assess outcomes given the rarity of

definitive staging, lack of central pathology review, and most importantly, absence of

information on adjuvant treatment. Other studies have failed to demonstrate significant

differences in survival among high-grade subtypes [11–14]. The important distinction to be

made is that irrespective of histology, response and outcomes for patients with high-grade

endometrial cancers is similarly poor.

We recently reported on the outcomes of 450 patients with stage I/II endometrial cancer,

limited to type II or type I grade 3 [15]. As shown in Figure 2, OS (and DSS, not shown)

were no different between histologies. The distant failure rate was 10%, and the use of

chemotherapy in these high-grade lesions did not confer a significant survival advantage,

even on univariate analysis. The absence of treatment effect in this retrospective assessment

is notable given that treatment in the adjuvant setting is most likely to be withheld from the

sickest patients, presumably inflating potential survival differences between groups. The

potential risk for treatment bias is particularly evident for retrospective series of early stage

uterine serous cancer (USC), which tend to be diagnosed in elderly patients. While some

series have demonstrated apparent reductions in recurrence rates with chemotherapy, others
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have not, with wide variations in outcome ([15–19]). For example, Nickles Fader reported

88% DSS for 142 stage I USC treated with chemotherapy, while Ayeni reported 90% DSS

in 96 stage I USC despite the fact that 72% did not receive chemotherapy [15, 16]. Boll, et

al., examined outcomes for 25,804 patients with endometrial cancer between 1989 and 2009

[20]. Although treatment was not described in this investigation, the study period

corresponds with increasing rates of chemotherapy administration. A statistically significant

improvement in survival was seen for grade 1 and 2 (89% to 93%), but not grade 3 (60% to

61%) endometrial cancer. Collectively, these data add to the randomized results from GOG

122 and from Hogberg et al., suggesting that grade 3 endometrial cancer, whether type I or

type II, may be relatively resistant to platinum-based chemotherapy. This conclusion is far

from definitive given the inclusion of varying chemotherapeutic regimens in heterogeneous

cohorts. Furthermore, this question has not been a primary endpoint, but rather studied as an

unplanned and underpowered analysis. But until we are able to advance our molecular

subclassification to an extent that it reliably informs chemosensitivity, this question deserves

investigation. At this time we may conclude that node negative patients with >50% MI may

derive benefit from platinum based chemotherapy. Evidence also exists that this effect may

be limited to patients with low-grade lesions and should be a subject of future study.

The European Network of Gynaecological Oncological Trial Groups (ENGOT) has been

tremendously successful and demonstrated a willingness to take on a number of important

questions. One example is a trial randomizing patients with stage I/II, grade 3 (including

type II) tumors (all lymph node negative) to 6 cycles of carboplatin and paclitaxel vs.

observation (ENGOT-EN2-DGCG/EORTC 55102). To date 28 of a planned 678 patients

have enrolled (personal communication), with an estimated primary completion date of

January 2018 (Table 1). This investigation will provide important data on this subject,

although a subanalysis or separate trial will be necessary to investigate patients with deeply

invasive, high-grade lesions, and the relative impact of histologic subtype. GOG 249

randomized patients with high risk, early stage endometrial cancer to pelvic radiotherapy

versus vaginal cuff brachytherapy followed by carboplatin and paclitaxel. It will be

interesting to learn if chemotherapy reduces the rate of distance recurrences, although

responses may be difficult to evaluate given the heterogeneous nature of the cohort: GOG 99

high intermediate risk factors (itself a heterogeneous group), occult stage II, or stage I/II

type II histology [21]. This study completed enrollment in February 2013.

Advanced disease

Treatment options for patients with positive lymph nodes or stage IV disease at diagnosis

are severely limited at present. Five-year survival rates of less than 50% for patients with

lymph node metastases, and less than 20% for patients with peritoneal or distant disease are

unfavorable even compared to advanced ovarian cancer. Relatively few investigations have

been completed and as reviewed above have been plagued by heterogeneous cohorts. High

risk stage I, stage III, and stage IV patients are commonly studied in aggregate despite clear

difference in outcome and in patterns of recurrence [2]; hence our naivety to the nuances of

treatment efficacy. For example, a patient at high risk for distant or peritoneal failure (stage

IV) would not be expected to obtain significant benefit from a loco-regional therapy such as
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pelvic radiation, while radiotherapy may be extremely effective for patients at high risk of

local failure (stage IIIC).

Maggi, et al, randomized patients with high grade, deep MI, or positive nodes to pelvic

radiotherapy vs. chemotherapy; radiation improved local control while chemotherapy

reduced distant recurrences, but there were no differences in PFS or OS [22]. However, only

22% were stage IIIC and so the efficacy of radiation in this particular cohort remains

unknown. The JGOG trial was also underpowered to answer this question, although a non-

significant advantage was seen in the RT arm compared to CAP when limited to stage III

patients (5-year PFS 79% vs. 64%; p=0.169)[5]. Primary stage IV patients are rarely

investigated in isolation, and so the true efficacy of chemotherapy for patients with

peritoneal disease remains unanswered. GOG 122 demonstrated improved PFS, but not OS,

for stage IV patients treated with chemotherapy [7]. Table 2 outlines the most noteworthy

randomized trials comparing radiotherapy to chemotherapy (with or without radiotherapy).

Differences in inclusion criteria and chemotherapy regimen are highlighted which limit

inter-trial comparisons and prohibit more definitive recommendations at this time.

In an attempt to identify recurrence patterns and to further investigate the absence of

treatment effect in regards to high-grade lesions in GOG 122 and the Hogberg trial, we

retrospectively analyzed response in patients with grade 3, stage IIIC and IV endometrial

cancer [15]. While radiation therapy (with or without chemotherapy) were predictive of

survival on multivariate analysis for stage IIIC patients, chemotherapy alone was not. In

contrast, the use of chemotherapy was predictive of outcome on multivariate analysis for

stage IV patients, but radiotherapy was not. A recent multicenter study limited to stage IIIC

patients provides analogous results [23]. Three-year PFS was significantly worse for patients

treated with chemotherapy alone vs. radiation alone or radiation with sequential

chemotherapy (PFS 56%, 73%, and 72%, respectively). In fact, patients treated with

chemotherapy alone were at a 2.2 fold increased risk of recurrence and 4 fold increased risk

of death compared to patients whose treatment included radiation. But as discussed above in

the context of high-risk stage I patients, grade appears to be equally important for predicting

response to treatment for stage IIIC disease. In a separate investigation we analyzed

response in stage IIIC cases by grade; chemotherapy was independently associated with

DFS for grade 1/2 cases, but not for grade 3 cases [24]. Extra-pelvic 5-yr DFS was 93% and

52% for low-grade patients treated with and without chemotherapy, respectively (p=0.01).

In contrast, chemotherapy did not appear to impact extra-pelvic recurrences for grade 3

patients (extra-pelvic 5-yr DFS of 43% and 42% for patients treated with and without

chemotherapy, respectively). Similarly, stratification of patients by grade in the Hogberg

trial demonstrated improved PFS for grade 1/2 patients who received chemotherapy with

radiation compared to radiation alone, but no difference was observed for grade 3 [6]. This

leads to an important point: the importance of radiotherapy for stage IIIC patients cannot be

discounted. Recent evolutions in practice, particularly in parts of Europe, have omitted

pelvic radiation in favor of chemotherapy alone for stage III patients. But it is important to

recognize that GOG 122 demonstrated that at best, response to chemotherapy in stage IIIC

patients was inferior to that seen for stage IV. Evidence of varying responses to

chemotherapy by grade, reviewed above, cast further doubt on the wisdom of omitting

radiation in favor of chemotherapy alone outside of clinical trials.
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The retrospective data and subanalyses reviewed here should be used with caution to direct

clinical decision-making, yet should be seriously considered when designing future trials.

The available literature demonstrates clear dissimilarities in treatment effect and patterns of

failure between stage III and IV patients; combing these disparate cohorts in clinical trials

therefore cannot be justified by convenience alone. Two important investigations in progress

include cohorts heterogeneous with respect to stage and grade, but may provide data to

confirm or refute potential concerns raised above (Table 1). Despite deficiencies in study

design, ongoing QOL corollaries in these investigations will provide greatly needed data.

PORTEC 3 randomized patients with stage I (grade 3 with LVSI or >50% MI; type II

histology), stage II, and stage III endometrial cancer to pelvic radiation vs. pelvic radiation

with concomitant chemotherapy and post-radiation chemotherapy. Enrollment has closed

with an estimated study completion date of late 2018 (Table 1). GOG 258 randomizes

patients with stage I/II (type II with positive cytology) to IVA endometrial cancer to

radiation with concomitant chemotherapy and postradiation chemotherapy vs. chemotherapy

alone, with an estimated primary completion date of February 2016.

Conclusions

Just as concerns about the short and long-term morbidity of surgical interventions (i.e.

lymphadenectomy) are valid for patients unlikely to derive benefit, so are concerns about the

side effects of non-surgical interventions (i.e. chemotherapy or radiotherapy) for patients

unlikely to respond. One-third of patients with advanced endometrial cancer will not

complete the recommended course of chemotherapy due to toxicity and in GOG 122, 88%

of patients had at least one grade 3/4 toxicity [7]. Long term follow-up of patients who

received whole pelvic irradiation in the Post-Operative Radiation Therapy in Endometrial

Carcinoma (PORTEC) trial demonstrated a 20% absolute increase in incontinence, more

diarrhea, fecal urgency and leakage leading to limitations of daily activities, worse sexual

function for patients treated with either brachytherapy or pelvic radiation, and nearly double

the risk of developing a secondary malignancy [25, 26]. While long-term assessments of the

side effects of combination modalities are poorly studied, they are unlikely to be better

tolerated than either modality alone. The old adage remains true today: Poor prognosis does

not justify ineffective treatment, particularly when toxic. We must pursue improvements in

the value and quality of our care with as much vigor as we pursue improvements in survival.

In total, these data are sufficiently compelling to suggest that varying treatment approaches

may be needed based on both stage and grade: more simply, endometrial cancer is

heterogeneous and will require specific therapy based on risk factors. This conclusion

should come as no surprise to anyone in this emerging age of genomics. Grade and stage are

simply surrogates for molecular subclassifications that will reveal themselves once our

capacity to interpret sequencing and methylation data matches our ability to collect it. For

now, using the centuries-old tools of surgery and light microscopy, we can infer that low-

grade lesions may be more chemosensitive than high-grade lesions, that discounting

radiotherapy for patients with isolated lymphatic metastases may be premature, and that

chemotherapy appears to be beneficial for patients with stage IV disease. The corollary is

that we should not miss the opportunity to question the efficacy of chemotherapy in high-

grade patients, and radiotherapy for stage IV patients in ongoing clinical trials. Despite the
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apparent benefit of chemotherapy in patients with peritoneal disease, a 2-year failure rate of

80%, a 5-yr OS of 8–12% for high-grade lesions, and a lack of substantive improvement in

outcome over decades of clinical trials highlight the desperate need for innovative

approaches to treatment [15]. Continued investigations of old cytotoxic therapies in various

permutations of dose and schedule with a dash of Bevacizumab will guarantee at best

incremental rather than revolutionary progress. Given current outcomes, high-grade stage IV

patients should be enrolled into phase I trials at diagnosis, the cohort in most urgent need of

novel therapies.
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Highlights

1. Existing and planned trials in high risk and advanced stage endometrial cancer

have included heterogenous cohorts

2. Preliminary evidence exists that response to chemotherapy may be correlated

with both stage and grade

3. Consideration should be given to enrolling stage IV patients into phase I trials at

diagnosis given their poor prognosis
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Figure 1.
Representation of 1303 consecutive patients with endometrial cancer treated surgically at

Mayo Clinic, Rochester, with accompanying risk of lymphatic metastases and survival. Note

that in the Mayo risk classification system patients are stratified by uterine risk factors alone,

not stage. Low risk: endometrioid grade 1 or 2, ≤50% myometrial invasion (MI), and

primary tumor diameter (PTD) ≤2cm; endometrioid without MI; Low intermediate risk: low

risk grade 1 or 2 cases, but PTD >2cm or PTD unknown; High intermediate risk:

endometrioid grade 1 or 2 and >50% MI; endometrioid grade 3 and ≤50% MI; High risk:

non-endometrioid; endometrioid grade 3 and >50% MI; adnexal, vaginal, or parametrial

involvement; Stage IV: FIGO stage IV.
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Figure 2.
Kaplan-Meier survival curves for stage I/II patients with endometrioid, serous, and clear cell

carcinoma of the uterine corpus, all high grade. Note absence of difference in overall

survival (or disease specific survival, not shown)(14).
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Table 1

Ongoing randomized trials of particular interest for patients with endometrial cancer. Note wide variation in

inclusion criteria.

Trial Treatment Patient Cohort Primary Completion Date

ENGOT-EN2-DGCG/EORTC55102 Chemotherapy vs. observation Stage I/II (grade 3 or type II
histology)

January 2018

GOG 249 Pelvic radiation vs. vaginal
brachytherapy and chemotherapy

GOG 99 high intermediate
risk, stage II, or stage I/II

with type II histology

Completed February 2013

PORTEC 3 Pelvic radiation with or without
concomitant and post-radiation
chemo

Stage I (grade 3 with LVSI
or >50% MI; type II

histology), stage II, stage
IIIA, IIIC

Completed; Results
December 2018

GOG 258 Chemo alone vs. pelvic radiation
with concomitant and post-radiation
chemo

Stage I/II (type II with
positive cytology), stage

III–IVA

February 2016
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