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ABSTRACT

Background. Endometrial cancer (EC) is the most common
gynecologic cancer in the U.S. The objective of this cohort
study was to characterize the clinical and pathologic fea-
tures that are associated with endometrial cancer–specific
death for women cared for at a single National Cancer Insti-
tute–designated comprehensive cancer center.
Patients, Materials, and Methods. This is a retrospective
cohort from 2014 to 2017 including all women who had a
hysterectomy for EC. Charts were reviewed for clinical and
pathologic data, focusing on survival outcomes.
Results. Seven hundred seventy-one patients with EC
underwent hysterectomy with 760 informative for out-
comes. Seventy-six (10%) deaths were related to their EC;
62 women died from recurrent EC. Nonendometrioid histol-
ogy and advanced stage were predictors of recurrence and
EC death. Among patients with endometrioid ECs, mis-
match repair status was significantly associated with EC-

specific survival (relative risk = 4.8; 95% confidence inter-
val, 2.3–10.3; p < .0001). Most patients with EC who
recurred died of their disease 62/83 (74.7%). Nearly half of
the patients that recurred (27/62) had no additional ther-
apy at the time of recurrence. Overall survival was signifi-
cantly longer for those women who had additional
treatment at the time of recurrence; however, the improve-
ment in overall survival with therapy at recurrence was
largely attributable to effects in those women who were
adjuvant therapy naïve.
Conclusion. Although there is benefit of treatment at the
time of recurrence for treatment-naïve women; only
approximately half of patients were able to receive therapy.
There is an urgent need for continued efforts for more
effective EC therapy in both the front-line and recurrent
setting as well as early identification of cancer diagnosis
and recurrence. The Oncologist 2021;26:1044–1051

Implications for Practice: Approximately 10% of patients died of their endometrial cancer. Most deaths were from recur-
rent disease; however, almost 20% of endometrial cancer deaths were within 120 days of surgery. Although treatment at
the time of recurrence improves overall survival, only approximately half of patients will receive therapy at the time of
recurrence. Traditional prognostic features like histology and stage remain important to predict risk of recurrence, and
newer biomarkers, such as mismatch repair status, may improve risk stratification and targeted therapy. There remains an
urgent need for improved therapy and early detection of diagnosis and recurrence.

INTRODUCTION

Endometrial cancer (EC) is the most common gynecologic can-
cer in the U.S., with more than 60,000 women diagnosed each
year [1]. The majority of endometrial cancers present with

abnormal uterine bleeding leading to endometrial sampling
and diagnosis at an early stage. For the majority of patients
with EC, surgery remains the cornerstone of management and
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usually includes total hysterectomy, removal of both tubes
and ovaries as well as a lymph node assessment. Decision
making for use of adjuvant therapy after surgery is based on a
variety of factors, the most important of which are histology
and stage [2]. Adjuvant therapy may consist of radiation, che-
motherapy (carboplatin and paclitaxel), or a combination of
modalities.

Most ECs are diagnosed at an early stage, and the vast
majority of patients are cured with primary therapy. Despite
the overall favorable outcomes for patients with EC, there
remain more than 11,000 EC-specific deaths annually, mak-
ing EC the sixth leading cause of cancer death in women
[1]. Stage as well as histology are the most important deter-
minants of recurrence and death [3, 4]. Whereas early-stage
EC has been classically associated with recurrence at the
vaginal cuff and will have the opportunity for curative sal-
vage therapy, distant recurrences universally have a worse
prognosis and thus treatment is for the most part palliative
[5, 6].

Recognizing that recurrences from EC may be both local
or distant, much of the recent focus on adjuvant therapy has
been in evaluating the role for multimodality treatment
including systemic therapy for distant recurrence reduction
and radiation therapy for locoregional recurrence reduction
[7–9]. Along with refining the roles of both chemotherapy
and radiation in EC, there has been increasing interest in
evaluation of predictive biomarkers for targeted therapy both
in the primary and recurrent settings. Finally, there is an
emerging interest in molecular classification of EC as a prog-
nostic marker for patient counseling, improved risk stratifica-
tion as well as reproducibility for adjuvant therapy decision
making [10].

The Ohio State University Comprehensive Cancer Cen-
ter (OSUCCC) James Cancer Hospital and Solove Research
Institute is 1 of 51 National Cancer Institute (NCI)–
designated Comprehensive Cancer Centers (CCCs) and 1 of
the 31 National Comprehensive Cancer Network (NCCN)
institutions. The objective of this study was to evaluate
the clinical and pathologic data from a contemporary
cohort to better understand the current state of EC recur-
rences and deaths from a single, high-volume institution.
In line with the NCI-CCC designation, recommendations
for treatment often follow the NCCN Clinical Practice
Guidelines in Oncology for Uterine Neoplasms and reflect
the impact of those recommendations on outcomes in this
large cohort.

PATIENTS, MATERIALS, AND METHODS

This is an institutional review board approved retrospective
cohort from OSUCCC from June 1, 2014, to May 31, 2017.
All patients who underwent a hysterectomy at OSUCCC
were included. Clinical and demographic data were
abstracted from the medical records. All subjects’ medical
records were last reviewed with a minimum follow-up time
of 3 years. A portion of this cohort were included in a previ-
ous publication [11]. Patients with EC who had their surgery
at an outside institution or did not have a hysterectomy
were excluded.

All hysterectomy specimens were tested for mismatch
repair (MMR) proteins using immunohistochemistry (IHC)
as part of routine clinical practice unless there was inade-
quate sample available. IHC results were then reflexed for
MLH1 methylation in cases of loss of staining for MLH1
and/or PMS2 as previously described [12].

Clinical-pathologic relationships were assessed using χ2,
Fisher’s exact test, and t-test. EC overall survival was
defined as time from surgery until death from EC. The
Kaplan-Meier product limit was used to estimate survival.
The log-rank test was used to test for differences in sur-
vival. Significance was set at a p value of .05. Patients who
underwent surgery and died as a result of postoperative-,
therapy-, or EC-related causes less than or equal to
120 days after surgery were included as part of the short-
term death group. Median follow-up was calculated using
the reverse Kaplan-Meier method [13].

RESULTS

In total, there were 771 patients included in this cohort.
The median follow-up time was 3.4 years. The clinical and
pathologic features of the entire cohort are presented in
Table 1. As expected, the majority of the cohort was endo-
metrioid histology, obese, and stage I at presentation. The
clinical-pathologic features of endometrioid EC (EEC) versus
nonendometrioid EC (non-EEC) are presented in Table 2.
The non-EEC group was older, less obese, less likely to be
White, more advanced stage, and more likely to receive
adjuvant therapy. There was no significant difference in
MMR status between EEC and non-EEC (23.7% vs. 19%). For
the entire cohort, 22.6% of tumors demonstrated an MMR
defect, of which the majority were explained by MLH1
methylation (data not shown).

Who Lives, Who Dies…
The outcomes of this cohort are shown in Figure 1. Eleven
patients (eight EEC and three non-EEC) had inadequate follow-
up data and were excluded from outcomes analysis below.
There were 15 (2%) non-EC–related deaths during the follow-
up time. Fourteen of these patients did not have recurrence
and died of either medical comorbidities (n = 6), acute causes
(n = 5) or other malignancy (n = 3). There was one patient
that had an EC recurrence but likely died of a secondary malig-
nancy. At the time of data analysis 649/760 (85.4%) patients
were with no evidence of disease (NED) and had no recur-
rence of their EC. There were a total of 83 (10.9%) patients
with EC recurrence, most of which (74.6%) succumbed to their
disease. Thirteen (15.7%) of the 83 patients are currently NED
following therapy for their recurrence (median follow-up,
4.6 years). Seven patients are currently alive with disease.
Clinical and pathologic features of those patients who
recurred or died are presented in Table 3.

Recurrences were more likely in non-EEC histology
43/136 (31.6%) versus EEC histology 40/624 (6.4%); p <
.0001. Of the 13 recurrences that are currently NED;
12 were EEC. Most of these were early-stage and vaginal
recurrences. There is only one recurrent patient with non-
EEC that is currently NED. This patient had carcinosarcoma
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with a retroperitoneal recurrence and was salvaged with
chemoradiation.

Who Dies of Endometrial Cancer?
Seventy-six patients (10%) in this cohort died from their EC
or EC therapy. Fourteen (18.4%) of these patients had

short-term deaths directly related to their EC. For these
14 patients, 10 died directly related to EC (rapid disease
progression) and 4 died from medical comorbidities exacer-
bated by surgery recovery. These patients with short-term
deaths were all over the age of 60, mostly non-EEC and
advanced stage (Table 3).

The remaining 62 patients died of their EC recurrence.
When evaluating EC recurrence death rates by histologic sub-
type, women with EEC had the lowest death rate overall
25/624 (4%). The low EEC death rate is in stark contrast to car-
cinosarcoma and serous histologies (45.5% and 36.4% death
rate by histology respectively). By absolute numbers, carcino-
sarcoma and serous carcinoma had more overall deaths com-
bined compared with EEC histology although comprising only
a fraction of total cases. Despite the low overall risk of death
in the patients with EEC, EEC deaths accounted for 40% of the
recurrent EC deaths.

Along with histology, stage was another predictor of
death from EC recurrence in this cohort. Overall, only
16/608 (2.6%) of patients with stage I EC died of their dis-
ease across all histologies. There were eight EEC deaths
(1.5%) in the stage I group, and of note, four had an MMR
defect. As expected, advanced-stage (stage III and IV) cases
accounted for the majority of recurrent EC deaths. For stage
III, 27/97 (27.8%) patients with ECs died of their disease
recurrence. Of stage IV recurrences 17/33 (51.5%) died of
their disease across all histologies.

MMR status was an important predictor of death in
women with EEC. Among patients with EEC 15/146 (10.3%)
of women with MMR deficient tumor died compared with
10/471 (2.1%) with intact MMR (relative risk = 4.8; 95%
confidence interval, 2.3–10.3; p < .0001). Sixty percent of
EEC deaths (15/25) were women with MMR defects,
despite only 23.7% of all EEC demonstrating MMR defi-
ciency. Unlike EEC, MMR status was not significantly associ-
ated with death in the non-EEC group.

Of the 62 EC recurrence deaths, 51 (82.3%) had received
adjuvant therapy as part of their initial treatment; 46 of
whom received chemotherapy � radiation. At the time of
recurrence 35/62 (56.5%) received additional treatment.
Table 4 presents the clinical-pathologic features of those
women who recurred and died of EC. Women that did not
receive therapy at the time of recurrence were older at the
time of initial surgery (mean, 70 vs. 65 years; p = .03).
Between the two groups there was no significant difference
in rate of EEC versus non-EEC histology, stage, or adjuvant
therapy use. For those patients with EC that were able to
receive therapy EC-specific survival was significantly longer
28.8 versus 17.5 months; p = .006 (Fig. 2A). However, when
removing those patients that did not receive adjuvant ther-
apy after their hysterectomy (n = 11) the EC-specific sur-
vival was similar among the two groups 17.6 vs 19.8
months; p = .14. Despite EC-specific survival observations,
the time to recurrence for the two groups was similar; 11.4
versus 12.9 months (Fig. 2B).

DISCUSSION

Here we report a large contemporary EC cohort from an
NCI-designated CCC that represents patients who are

Table 1. Demographic and clinical-pathologic features for
women with endometrial cancer

Clinicopathologic factor n (%)

Age at surgery, yr

Mean (SD) 61.59 (10.92)

Median 62

<60 316 (41)

≥60 455 (59)

BMI

Mean (SD) 38.02 (10.38)

Median 36.9

<25 68 (8.8)

≥25–30 106 (13.7)

≥30–35 157 (20.4)

≥35 440 (57.1)

Race

White 725 (94)

Black 30 (3.9)

Other 16 (2.1)

Histology

Endometrioid 632 (82)

Serous 55 (7.1)

Mixed 40 (5.2)

Carcinosarcoma 22 (2.9)

Undifferentiated/dedifferentiated 12 (1.6)

Mucinous 6a (0.8)

Clear cell 4 (0.5)

FIGO grade, endometrioid only

1 517 (81.8)

2 78 (12.3)

3 37 (5.9)

Stage

I 613 (79.5)

II 22 (2.9)

III 100 (13)

IV 36 (4.7)

Adjuvant therapy received

Yes 229 (29.7)

No 542 (70.3)

MMR status

Intact 588 (76.3)

Deficient 174 (22.6)

Unknown 9 (1.2)
aAll mucinous histologies were grade 1.
Abbreviations: BMI, body mass index; FIGO, International Federa-
tion of Gynecology and Obstetrics; MMR, mismatch repair.
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recommended guidelines-based therapy following their hys-
terectomy for EC. Our data support previous observations
that histology and stage are important predictors of recur-
rence and EC death [1–3, 6]. Furthermore, our data continue

to highlight the importance of tumor MMR status in progno-
sis and highlight the need for improved upfront therapy in
EC, specifically the potential opportunities with immuno-
therapy in patients with MMR deficiency.

Table 2. Demographic and clinical-pathologic features for women EEC vs. non-EEC

Clinicopathologic factor EEC, n = 632 Non-EEC, n = 139 p value

Age at surgery

Mean (SD) 60.56 (10.91) 66.25 (9.76) <.0001

Median 61 66

BMI

Mean (SD) 39.1 (10.54) 33.28 (8.1) <.0001

Median 38.01 31.99

Race, n (%)

White 600 (94.9) 125 (89.9) .005

Black 18 (2.8) 12 (8.6)

Other 14 (2.2) 2 (1.4)

Stage, n (%)

I 545 (86.2) 68 (48.9) <.0001

II 17 (2.7) 5 (3.6)

III 57 (9) 43 (30.9)

IV 13 (2) 23 (16.5)

Adjuvant therapy receiveda, n (%)

Yes 117 (18.9) 110 (80.9) <.0001

No 503 (81.1) 26 (19.1)

ND 1 3

MMR status, n (%)

Intact 477 (76.3) 111 (81) NS

Deficient 148 (23.7) 26 (19)

ND 7 2
aOther malignancy n = 11.
Abbreviations: BMI, body mass index; EEC, endometrioid endometrial cancer; MMR, mismatch repair; ND, no data; NS, not significant.

771 Endometrial Cancer Hysterectomies (July 1, 2014-June 30, 2017) 

11 No Follow-Up Data

760 Patients with Follow-Up Data

14 Non-EC Deaths 

• 6 Medical Co-morbidities

• 5 Acute Causes

• 3 Other Malignancies

14 Short-Term EC Deaths

• 10 Rapid Disease Progression

• 4 Surgical Recovery 

732 Patients Evaluated for Recurrence

649 Without Recurrence 83 With Recurrence

13 No Evidence of Disease 

7 Alive with Disease

62 Died of Disease Recurrence

27 No Treatment At Recurrence
35 Treatment at Recurrence

1 Died of other Disease

62 Died of Disease

18 Received 1 Recurrent Therapy

• 4 Received Only 1 Cycle of Treatment 

13 Received 2 Recurrent Lines of Treatment

7 Received 3+ Recurrent Lines of Treatment

Figure 1. Endometrial cancer outcomes.
Abbreviation: EC, endometrial cancer.

© 2021 AlphaMed Press.www.TheOncologist.com

Cosgrove, Backes, O’Malley et al. 1047



Table 3. Clinical pathologic features for EC recurrences and deaths

Clinicopathologic factor
DOD recurrence,
n = 62

NED after recurrence,
n = 13

AWD,
n = 7

Short-term EC death,
n = 14

Age at surgery

Mean (SD) 66.95 (9.42) 70.8 (8.28) 59.86
(10.71)

74.43 (8.75)

Median 67.5 72 66 74

<60 18 1 3 0

≥60 44 12 4 14

Race

White 60 13 6 11

Black 2 0 1 3

Other 0 0 0 0

Histology

Endometrioid 25 12 3 3

Serous 20 0 3 1

Mixed 5 0 1 2

Carcinosarcoma 10 1 0 2

Undifferentiated/
dedifferentiated

1 0 0 3

Mucinous 0 0 0 1

Clear cell 1 0 0 0

Stage

I 16 11 2 4

II 2 1 1 1

III 27 1 2 4

IV 17 0 2 5

Adjuvant therapy received

Yes 51 4 6 5

No 11 9 1 9

MMR status

Intact 42 7 4 10

Deficient 20 6 3 4

Site of recurrence

Vaginal 3 8 1

Other 59 5 6

Abbreviations: AWD, alive with disease; DOD, died of disease; EC, endometrial cancer; MMR, mismatch repair; NED, no evidence of disease.
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Figure 2. Overall survival by treatment at recurrence (A) and recurrence-free survival by treatment at recurrence (B).
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As expected, the patients with non-EEC were more likely
to die of their disease, most notably those women with
serous carcinoma or carcinosarcoma. It is noteworthy that
the patients with non-EEC were almost never salvaged at
the time of recurrence. One of the most important findings
from this cohort study was that 72.6% of recurrent EC
deaths received one or fewer lines of therapy at the time of
recurrence. Taken together, the low rates of non-EEC recur-
rence salvage and the relatively high likelihood of receiving
limited therapy at the time of recurrence underscore the
critical importance of maximizing adjuvant therapy in the
upfront setting.

There have been several recent trials that have evalu-
ated important questions for upfront management of EC
including optimal chemotherapy regimen for advanced and
recurrent EC patients (NCT00063999 - GOG209), as well as
chemotherapy for carcinosarcomas, which have often been
excluded from other EC clinical trials (NCT00954174 -
GOG261) [14, 15]. Additionally, there have been three
recent clinical trials evaluating multimodality therapy
(PORTEC3, GOG258, and GOG249), all of which have failed
to demonstrate significantly improved survival with
multimodality therapy [7–9].

The most promising strategy in improving patient out-
comes is likely biomarker driven therapy highlighted by the
use of trastuzumab for advanced stage or recurrent uterine
papillary serous carcinoma overexpressing human epider-
mal growth factor 2/neu [16]. In a prospective randomized
phase II study, there was impressive improvement in
progression-free survival (8 vs. 12.6 months) with the addi-
tion of trastuzumab to carboplatin and paclitaxel leading to
its inclusion in the NCCN guidelines [2]. The benefit of
trastuzumab in progression-free survival was most pro-
nounced in the upfront setting (9.3 vs. 17.9 months).
Although this study demonstrates the potential impact of
biomarker directed therapy in the upfront setting, it only
includes advanced or recurrent cases of one histologic sub-
type, highlighting the need for continued efforts in this area.

In addition to therapeutic trials, there has also been
increasing interest in improving prognostication and reproduc-
ibility with molecular classification. Clinically accessible testing
strategies have been proposed by several groups to improve
reproducibility and prognostic counseling; these have been
heavily guided by work from The Cancer Genome Atlas
[17–20]. As observed from our data, “traditional” methods of
prognostic counseling, including histology and stage, perform

Table 4. Recurrent endometrial cancer deaths by therapy at time of recurrence

Clinicopathologic factor No additional treatment n = 27 Treatment at time of recurrence n = 35 p value

Age at surgery

Mean (SD) 70.04 (8.074) 64.57 (9.799) .03

Median 71 66

Histology

Endometrioid 11 14 NS

Serous 7 13

Mixed 2 3

Carcinosarcoma 5 5

Undifferentiated/dedifferentiated 1 0

Mucinous 0 0

Clear cell 1 0

FIGO grade, endometrioid only

1 4 9 NS

2 4 1

3 3 4

Stage NS

I 7 9

II 0 2

III 17 10

IV 3 14

Adjuvant therapy received NS

Yes 22 29

No 5 6

MMR status NS

Intact 16 26

Deficient 11 9

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics; MMR, mismatch repair; NS, not significant.
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well in identifying those women that may die of their EC, and
although addition of molecular markers may further refine
determination of adjuvant therapy and or counseling, the
overall impact of additional molecular testing remains unclear.
For the first time, the 2021 NCCN guidelines included a
section highlighting molecular classification [2]. In fact, the
NCCN guidelines state that “ancillary studies for POLE muta-
tions, MMR/microsatellite instability (MSI) and aberrant p53
expression are encouraged to complement morphologic
assessment of histologic tumor type.” Evaluation with these
markers in this cohort will be separately reported.

Currently, MMR testing could provide the most mean-
ingful information out of the molecular classes for clinicians
treating EC. MMR or MSI testing was originally used in EC
specifically for Lynch syndrome screening. Subsequent stud-
ies have identified MMR status as a potential important
prognostic biomarker including our previous report from
OSUCCC [11]. Our group, as well as others, has reported
that patients with MMR deficiency, specifically MLH1 meth-
ylated tumors, have higher rates of recurrence [11, 21]. This
remained consistent in this updated/expanded cohort. Fur-
thermore, MMR status is an important predictive biomarker
for use of immunotherapy, including the U.S. Food and Drug
Administration approved programmed death-one inhibitor
pembrolizumab.

With the increasing evidence of poorer outcomes in
MMR deficient EC there are several phase III clinical trials
evaluating the use of immunotherapy in the upfront/adjuvant
setting (NCT03981796, NCT03914612, NCT04214067). Previ-
ous reports have noted the excellent response rates in the
recurrent setting, and thus, we suspect that immune therapy
in the front-line setting may be beneficial [22]. Our data
establish the crucial importance of sequencing treatment as
11/20 recurrent EC deaths with MMR defects did not receive
therapy at the time of recurrence. Thus, by waiting until
recurrence to use these therapies, we may be missing the
opportunity for benefit as these patients may not be well
enough to proceed with additional treatment. For those
patients with tumors that do not demonstrate an MMR defi-
ciency, response rates to single agent pembrolizumab are
much lower. Interestingly however, Makker et al. have dem-
onstrated the impressive response rates with the combina-
tion of pembrolizumab and lenvatinib [23, 24]. This
combination was not used in our cohort and certainly has
become increasingly used in the recurrent setting. With many
of the patients in this cohort receiving one line or less of ther-
apy at recurrence, the importance of managing toxicities of
regimens like pembrolizumab and lenvatinib will be an area
of continued importance.

Another area to consider is increasing surveillance in
patients with EC. In our cohort, surveillance methods were
not standardized. The NCCN guidelines currently state that
imaging should be guided by symptoms, risk assessment,
and concern for recurrence. Although routine visits and clin-
ical exams were routinely performed, imaging was used by
provider preference. It is unclear if earlier detection of a
recurrence would have led to improved outcomes. Earlier
detection may allow for increased therapy utilization
because many patients were too ill to receive therapy at
recurrence; however, the improvements in survival we

observed with treatment were limited to those that were
treatment naïve, which was the minority of patients. Finally,
aside from therapeutics, additional considerations to
improve EC outcomes must address prevention and earlier
diagnosis.

The major limitation of this study is that it is retrospec-
tive. There is also the possibility that some recurrences
and/or deaths may not have been captured. We assumed
that most recurrences would re-present to OSUCCC if being
followed locally, which is the case for the vast majority of
patients treated at our center. We also did not include the
small number of patients that had endometrial cancers that
were treated without hysterectomy. Finally, the population
treated at our tertiary care and comprehensive cancer cen-
ter may not be representative of all populations with
EC. The cohort does have strengths though in that it pro-
vides a large number of consecutive patients who would
have received counseling and therapy based on NCCN
guidelines after receiving their hysterectomy at an NCI-CCC.

CONCLUSION

EC-related death occurred in 10% of women, and although
most deaths are from EC recurrence, 15.8% of EC deaths were
≤120 days from rapid disease-related issues or inability to
recover from surgery secondary to medical comorbidities.
Most women who did experience recurrence died of their EC,
and although there is benefit of treatment at the time of
recurrence for treatment-naïve women, only approximately
half of patients were able to receive therapy. There is an
urgent need for continued efforts for more effective EC ther-
apy in both the front-line and recurrent setting as well as early
identification of cancer diagnosis and recurrence.
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