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A B S T R A C T

Objective: To describe outcomes in patients with advanced endometrial cancer
treated with chemotherapy only and compare them to patients treated with a combination of chemotherapy and surgery.
Methods: Retrospective chart review for all patients diagnosed with stage III and IV endometrial cancer from January 1, 2000 to December 31, 2015. We abstracted
relevant demographic and clinical data. Kaplan-Meier analysis was used to create survival curves; Cox proportional hazards regression model was used to identify
prognostic factors.
Results: Ninety-six patients met inclusion criteria; the median age was 64.5. Seventy patients were treated with combination therapy and 26 with chemotherapy
alone. For the entire group, median overall survival (OS) was significantly different between groups (22.3 months surgery versus 9.8 months chemotherapy only,
p = 0.0002). After multivariable analysis, having carcinosarcoma (HR 3.84 95% CI 2.64–5.03, p = 0.03), having grade 3 disease (HR 4.95 95% CI 3.70–6.18,
p = 0.01), and having chemotherapy only (HR 4.13 95% CI 3.23–5.02, p = 0.002) were associated with increased mortality. When analysis was restricted to just
patients who had a suboptimal debulking or chemotherapy alone, median OS was equivalent similar at 9.4 and 9.8 months (p = 0.46).
Conclusion: For advanced endometrial cancer patients, surgery in addition to chemotherapy confers a survival advantage except when optimal debulking cannot be
achieved.

1. Introduction

Outcomes for advanced endometrial cancer patients are poor, with
approximately 20% of patients with stage IV disease surviving to five
years after receiving a diagnosis, regardless of histology (Lewin et al.,
2010). Despite the limited survival for these patients, the general re-
commendation has traditionally been for upfront cytoreductive surgery
unless the disease burden is felt to be unresectable (Network, 2017).
Much of the research for these patients has focused on the demonstrated
survival advantage of aggressive surgical debulking with a goal of no
gross residual disease, but there has been less focus on those patients
who may not be candidates for extensive surgical effort (Rauh-Hain
et al., 2010; Shih et al., 2011; Patsavas et al., 2011; Memarzadeh et al.,
2002; THOMAS et al., 2007). Indeed, it has been demonstrated in the
ovarian cancer literature that more extended debulking procedures
often require more complex surgery with increased risk of surgical
morbidity (Chi et al., 2010). Surgical morbidity is an important con-
sideration among advanced endometrial cancer patients given that they
are often obese and frequently have obesity related co-morbid condi-
tions (Setiawan et al., 2013; Nicholas et al., 2014). Surgical morbidity
may outweigh any potential benefits in this subset of advanced en-
dometrial cancer patients.

There are limited data to support recommendations for che-
motherapy alone in the treatment of patients with advanced en-
dometrial cancer and significant disease burden or poor functional
status. However, there has been some description and study of che-
motherapy alone in advanced ovarian cancer patients given that ap-
proximately 20% of these patients never undergo surgical debulking
(Shalowitz et al., 2016; Marchetti et al., 2017). These studies have
found that chemotherapy alone can achieve reasonable disease control
and improved overall survival (OS) as compared to no treatment. While
there is limited data on the management of advanced endometrial
cancer with chemotherapy alone, it has been demonstrated that un-
dergoing a suboptimal debulking results in a significant reduction in OS
as compared to optimal debulking, and it is worth exploring if a sub-
optimal surgery improves outcomes at all as compared to systemic
therapy alone (Shih et al., 2011; Patsavas et al., 2011).

Given the paucity of data on this topic for patients with endometrial
cancer, and the focus of previous studies specifically on outcomes with
aggressive cytoreductive surgery, further investigation into outcomes of
chemotherapy only in advanced endometrial cancer patients is war-
ranted. As such, we aimed to further characterize the outcomes for
advanced endometrial cancer patients treated with chemotherapy alone
as compared to those managed with cytoreductive surgery and

https://doi.org/10.1016/j.gore.2020.100535
Received 23 August 2019; Received in revised form 2 January 2020; Accepted 6 January 2020

⁎ Corresponding author at: MetroHealth Medical Center, Cancer Center – 2nd Floor, 2500 MetroHealth Drive, Cleveland, Ohio, United States.
E-mail address: lrauh@metrohealth.org (L. Rauh).

Gynecologic Oncology Reports 32 (2020) 100535

Available online 17 January 2020
2352-5789/ © 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

T

http://www.sciencedirect.com/science/journal/23525789
https://www.elsevier.com/locate/gynor
https://doi.org/10.1016/j.gore.2020.100535
https://doi.org/10.1016/j.gore.2020.100535
mailto:lrauh@metrohealth.org
https://doi.org/10.1016/j.gore.2020.100535
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gore.2020.100535&domain=pdf


chemotherapy, including all histologic subtypes and all patients re-
gardless of baseline performance status or co-morbid conditions.

2. Methods

After receiving approval by the University of Virginia’s (UVA)
Institutional Review Board, we performed a retrospective chart review
of all women (ages 18–89) evaluated for a diagnosis of stage IIII or IV
endometrial cancer from January 1, 2000 to December 31, 2015.
Patients were identified using UVA’s tumor registry. We otherwise had
no exclusion criteria and included all histologic subtypes. We ab-
stracted relevant clinical and demographic information from the med-
ical record, including age, race/ethnicity, medical co-morbidities,
ECOG performance status at time of diagnosis, primary treatment
modality (chemotherapy alone, neoadjuvant chemotherapy (NACT), or
primary debulking surgery), histologic subtype, extent of surgery (none,
simple hysterectomy +/− bilateral salpingo-oopohorectomy +/-
pelvic and/or para-aortic lymph node dissection, or radical surgery),
residual disease after surgery (suboptimal or> 1 cm, optimal or< 1
cm, no visible residual disease), type of chemotherapy, cycles of che-
motherapy given in the upfront setting, any adjuvant radiation (none,
brachytherapy alone, external beam +/− brachytherapy), site (s) of
first recurrence, time to first recurrence, date of last follow-up and vital
status at that time, and/or date of death.

The primary outcome of interest was overall survival. Progression
free survival was the second outcome of interest. We employed stan-
dard univariable statistical analysis with Chi-square, Fisher’s exact, and
Wilcoxon rank sum tests where appropriate. Kaplan-Meier survival
analysis with the log rank test was used to determine differences in OS
and PFS. A Cox proportional hazards model was applied to evaluate the
effect of relevant demographic and clinical characteristics on OS. Given
the limited number of events, BMI and radiation treatment were ulti-
mately excluded; the model was not significant affected by the inclusion
or exclusion of any of the aforementioned co-variates. There were too
few patients who were ever disease free to create a meaningful model
for PFS. SAS 9.3 was used for all statistical analysis; a p-value of< 0.05
was considered significant.

3. Results

A total of 96 patients were included for analysis. 70 (72.9%) had
surgery and chemotherapy and 26 (27.1%) had chemotherapy alone.
The median age for the entire cohort was 64.5 years (range 30.0–81.0).
Forty-four patients (45.8%) were stage III at diagnosis, and 52 (54.1%)
were stage IV. The most common histologic subtypes were en-
dometrioid (n = 34, 35.4%) and serous (n = 29, 30.2%). Almost half of
all patients (n = 42, 43.8%) did not have an assigned ECOG perfor-
mance assigned at diagnosis; among those who did (n = 46), most were
assigned 0 or 1 (66.7%). Approximately 38.5% of patients in the cohort
were never disease free despite treatment.

For patients treated with chemotherapy only, multiple reasons were
enumerated for the omission of surgery. Most commonly, surgery was
omitted due to bulk of disease (n = 11, 42.3%). Five patients (19.2%)
were not deemed surgical candidates due to other medical co-morbid-
ities. Six patients (23.1%) died before they could undergo surgery. For
the remaining four patients (15.4%), the reason could not be de-
termined from chart review. Among those treated with combination
therapy, 12 patients (17.1%) had neoadjuvant (NACT) chemotherapy
and 58 patients (82.9%) had upfront surgery. Seventy percent of pa-
tients had cytoreduction to no gross residual disease, 14.2% had op-
timal debulkings, and 12.9% had suboptimal debulkings; three of the
nine patients who had suboptimal debulkings had received neoadjuvant
chemotherapy.

When comparing patients based on primary treatment modality,
there were few demographic differences. The groups were similar with
regard to median age, race, BMI, insurance provider/status, and other

medical co-morbidities. More patients in the surgery cohort had an
ECOG performance status of 0 or 1 (p = 0.006). Patients treated with
chemotherapy alone were more likely to have stage IV disease
(p = 0.02). With regards to distribution of histology, the groups were
unequal, with the chemotherapy group having more patients with
mixed or undifferentiated tumor types and surgery group with more
patients with carcinosarcoma (p = 0.0012). While patients in the
chemotherapy group were more likely to be treated with any type of
radiation (p = 0.0052), approximately 90% of patients in both groups
were treated with platinum based chemotherapy for a median of 6
cycles. Of note, those in the neoadjuvant cohort had a median of three
cycles of chemotherapy prior to interval debulking. After primary
therapy, for patients treated with chemotherapy alone, one (3.8%)
patient had a complete response, ten (38.5%) had a partial response,
ten (11.5%) had stable disease, ten (38.5%) had progression, and two
had unknown responses. Among those in the neoadjuvant cohort, one
(8.3%) had a complete response, eight (66.7%) had a partial response,
three (25.0%) had progression. For patients who had surgery upfront,
40 (69.0%) had a complete response, 17 (29.3% had a partial response),
and one was unknown. Significantly more patients in the chemotherapy
group were never disease free as compared to their counterparts who
underwent surgery (84.6% versus 21.4%, p < 0.0001) (Table 1).

The median PFS was 6.4 months for the chemotherapy group and
12.7 months for the combined treatment group (p = 0.05). The median
OS for the chemotherapy group was significantly less at 9.8 months as
compared to 22.3 months for the surgery group (p = 0.0002).

When we restricted the analysis to only those patients who had
received chemotherapy alone or had a suboptimal debulking in addi-
tion to chemotherapy, the median OS was not significantly different
(9.8 months for chemotherapy vs 9.4 months suboptimal debulking,
p = 0.45)

After multivariable analysis, neither age at diagnosis nor stage were
predictive of overall survival. With regard to histology, only carcino-
sarcoma was associated with worse survival (HR 5.23 (95% CI
3.91–6.56), p = 0.03). Not surprisingly, grade 2 (HR 9.22 (95% CI
7.75–10.86), p = 0.0008) and 3 (HR 10.33 (95% CI 8.87–11.80),
p = 0.002) were associated increased risk of death. ECOG performance
status was not associated with worse survival. Receiving chemotherapy
only was associated with worse survival as compared to those who
received surgery as part of treatment (HR 4.37 (95% CI 3.35–5.38),
p = 0.005) (Table 2).

For the entire cohort, 29 patients (30.2%) had cancer related deaths,
27 (28.1%) were lost to follow-up and died from unknown causes, 30
patients (31.6%) were alive at last follow-up; the remaining 10 patients
(10.4%) died from other causes, including another cancer, PE, sepsis,
and dementia. When comparing those who had chemotherapy alone to
those who had surgery as part of treatment, 29 of the 30 patients alive
at last follow-up had undergone surgical treatment (41.4% versus
3.8%). With regards to cancer-specific mortality, 27% of patients who
had surgery died from their disease compared to 38% of patients who
had received chemotherapy alone. Six patients (8.6%) who underwent
surgery died of causes other than cancer as compared to 15.4% in the
chemotherapy only group. Interestingly, all non-cancer related deaths
in the chemotherapy alone group were secondary to sepsis (both
treatment and non-treatment related), indicating that the omission of
surgery as part of their treatment was likely due to early, unanticipated
deaths.

4. Discussion

In this single institution, retrospective study of 96 advanced en-
dometrial cancer patients, we found a significant difference in PFS and
OS between those managed with chemotherapy alone as compared to
those managed with a combination of surgery and chemotherapy. The
median OS was 9.8 months for the chemotherapy alone group and
22.3 months for patients who had surgery and chemotherapy. However,
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when we examined only those patients who were suboptimally de-
bulked, the median overall survival was 9.4 months, essentially the
same as patients who received chemotherapy alone. After multivariable
analysis, increasing grade of disease and carcinosarcoma were found to
negatively affect OS as was, not surprisingly receiving chemotherapy
alone. These findings suggest that while surgery is an important com-
ponent in the management of advanced endometrial cancer, under-
going a suboptimal debulking may not confer a survival advantage as
compared to receiving chemotherapy alone.

There are very limited data describing outcomes in advanced

endometrial cancer patients treated with chemotherapy alone. Among
stage IV endometrioid endometrial cancer patients included Shih et al,
median OS was 2.2 months among the six patients who did not undergo
a cytoreductive surgery (Shih et al., 2011). This is seven months less
than a median OS of 9.8 months in our study however those authors did
not provide any detail on other comorbidities or circumstances of
treatment courses. Most of the available literature focuses only on the
question of upfront debulking versus neoadjuvant chemotherapy, and,
not surprisingly, reported overall survival is significantly improved
when compared to our patients who did not have any surgical inter-
vention. However, when other studies restricted survival analysis to
patients who only had suboptimal debulkings, survival was similar
(range 10.3–12 months) when compared to a median overall survival of
9.8 months in our chemotherapy only cohort and 9.4 months in our
suboptimal cytoreduction group (THOMAS et al., 2007; Shih et al.,
2011; Patsavas et al., 2011). This may indicate that in patients for
whom aggressive cytoreduction may be too morbid or optimal de-
bulking not feasible, chemotherapy alone may result in similar out-
comes, prevent unnecessary surgical risk, and potentially improve
quality of life.

As mentioned, little data exist describing survival in advanced en-
dometrial cancer patients who never undergo surgery, much less on the
decision to omit a cytoreductive procedure. Nearly 30% of patients
were deemed too unwell to undergo surgery, slightly higher when
compared to similar studies in ovarian cancer, quoting a 10–18% rate of
non-surgical management (Shalowitz et al., 2016; Marchetti et al.,
2017). Almost half of all patients mananged non-surgically (11% of all
patients) were deemed not surgically resectable due to burden of dis-
ease. While we did not consider survival of patients who did not receive
any treatment in this study, omission of surgery and administration of
chemotherapy alone in patients with significant medical co-morbidities
or disease burden likely improves survival and minimize peri-operative
morbidity and mortality.

While a small, single institution retrospective study, there are sev-
eral strengths. By including all advanced endometrial cancer patients
and not just those initially deemed fit for surgical intervention, we can
more accurately reflect the realities of treating this cohort of patients,
many of whom may not ultimately be surgical candidates. Similarly, we

Table 1
Patient characteristics stratified by primary treatment.

Chemotherapy only
N = 26

Chemotherapy and
surgery
N = 70

P-Value

Age, median (Q1-Q3) 65.5 (57.0–72.0) 63.5 (58.0–68.0) 0.68
BMI, median (Q1-Q3) 31.4 (26.0–35.0) 32.3 (26.1–39.1) 0.90
Race
White 22 (84.6) 60 (85.7)
Black 3 (11.5) 7 (10.0)
Other 1 (3.8) 3 (4.3) 0.97

Insurance
Private 9 (34.6) 30 (42.8)
Medicaid 2 (7.7) 1 (5.7)
Medicare 13 (50.0) 33 (47.1)
Uninsured/unknown 2 (7.7) 3 (4.2) 0.46

ECOG performance status
0 3 (11.5) 14 (21.5)
1 0 (0.0) 19 (29.2)
2 3 (11.5) 7 (10.8)
3 1 (3.9) 2 (3.1)
Unknown 19 (73.1) 23 (35.4) 0.006

Pulmonary disease
Yes 22 (84.6) 62 (88.6)
No 4 (15.4) 8 (11.4) 0.60

Cardiac disease
Yes 15 (57.7) 46 (65.7)
No 11 (42.3) 24 (34.3) 0.47

Stage
IIIA 0 (0.0) 12 (17.1)
IIIB 0 (0.0) 4 (5.7)
IIIC 5 (19.2) 23 (32.9)
IVA 4 (15.3) 3 (4.3)
IVB 17 (65.4) 28 (40.0) 0.02

Histology
Endometrioid 7 (26.9) 27 (38.6)
Serous 4 (15.4) 25 (35.7)
Clear cell 1 (3.9) 3 (4.3)
Carcinosarcoma 2 (7.7) 9 (12.9)
Undifferentiated/
other

12 (46.2) 6 (8.6) 0.0012

Radiation
None 15 (57.7) 36 (51.4)
External beam 10 (38.4) 12 (17.1)
Brachytherapy only 0 (0.0) 16 (22.9)
External beam and
brachytherapy

1 (3.9) 6 (8.6) 0.0052

Chemotherapy
Platinum 23 (88.5) 65 (91.4)
Clinical trial 3 (11.5) 2 (2.9)
Other/none 0 (0.0) 4 (5.7) 0.24

Cycles of chemotherapy,

median (Q1-Q3) 6.0 (2.0–6.0) 6.0 (4.0–6.0) 0.99
Site of Recurrence
None 1 (3.9) 33 (47.1)
Local 0 (0.0) 4 (5.7)
Distant 1 (3.9) 13 (18.5)
Local and distant 2 (7.7) 5 (7.1)
Never disease free 22 (84.6) 15 (21.4) <0.0001

Total Follow-up time (m),

median (Q1-Q3) 9.5 (3.0–15.5) 24.4 (12.0–48.1) <0.0001

Table 2
Multivariable analysis for overall survival.

Adjusted hazard ratio (95% CI) P-value

Age at diagnosis 1.02 (0.98–1.05) 0.38
ECOG
0 Reference –
1 0.50 (−1.04–1.76) 0.37
2 1.94 (0.29–3.59) 0.43
3 0.15 (−0.02–1.91) 0.03
Unknown 0.42 (−0.81–1.64) 0.16

Stage
3A Reference –
3B 1.77 (−1.08–4.61) 0.70
3C 0.30 ( −1.81–2.47) 0.27
4A 0.59 (−2.54–3.72) 0.74
4B 1.26 (−0.84–3.36) 0.83

Grade
1 Reference –
2 9.22 (7.57–10.86) 0.008
3 10.33 (8.87–11.80) 0.002

Histology
Endometrioid Reference –
Serous 0.27 (−1.06–1.60) 0.05
Clear cell 0.53 (−1.01–2.03) 0.42
Carcinosarcoma 5.23 (3.91–6.56) 0.02
Other 0.84 (−0.32–2.00) 0.77

Treatment
Surgery and chemotherapy Reference –
Chemotherapy alone 4.37 (3.35–5.38) 0.005
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included all histologic subtypes to capture a more usual distribution of
these patients. Our total cohort was small, with only 96 patients ap-
propriate for inclusion in the study period; however, in cited studies,
the included patients only ranged from 30 to 125. In addition, this is to
our knowledge one of the only studies specifically aimed at under-
standing survival among patients with non-surgical management,
adding to the body of literature on this topic. As it was not prospective,
there was no defined algorithm for clinicians to follow to determine
patients appropriate for surgical intervention or how aggressively to
cytoreduce patients. In addition, ECOG performance status was not
available for approximately half of patients included, which may be
minimizing a source of bias with regards to overall survival. Finally, we
did not consider patients who did not receive any treatment and could
not assess survival as compared to the chemotherapy alone group.

Our results suggest that suboptimal debulking does not confer a
survival advantage as compared to chemotherapy alone among ad-
vanced endometrial cancer patients. This could inform how we counsel
specifically medical unwell women with advanced disease and spare
them an otherwise ineffective and morbid procedure. Despite these
results, we are aware that the size of the study limits any practice-
changing conclusions. Indeed, most studies attempting to elucidate a
best treatment approach for this cohort of patients share this limitation.
Organizing a prospective randomized trial to answer this question
would be difficult given the small number of patients with this diag-
nosis. However, a retrospective analysis of data pooled from multiple
institutions including patients managed with neoadjuvant che-
motherapy, chemotherapy alone, and upfront surgical debulking may
help us better ascertain how to best advise and treat these patients and
reduce the number of futile debulking surgeries.
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