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Abstract
Objectives Neoadjuvant chemotherapy (NACT) followed by interval debulking surgery (IDS) is a treatment strategy for ovar-
ian cancer patients with unresectable disease or poor performance status (PS). This strategy has been used in the treatment of 
advanced endometrial cancer and a survival benefit has been shown in patients who are subsequently able to undergo interval 
cytoreduction. This study sought to review our single institution experience with NACT for advanced endometrial cancer.
Methods We conducted a retrospective review of all patients who received NACT for advanced endometrial cancer at two 
institutions in New York City between 2002 and 2016.
Results We identified 39 patients (median age 61, range 35–89). The histologic subtype distribution was: serous (44%), endo-
metrioid (28%), carcinosarcoma (10%), clear cell (8%), mixed (8%), neuroendocrine (3%). Contraindications to primary surgery 
included: unresectable disease (72%), poor PS (15%), unresectable disease and poor PS (13%). Twenty-three patients (59%) did 
not undergo IDS due to: progression of disease (70%), medical ineligibility (4%), unresectable disease (17%), lost to follow-up 
(4%), death (4%). Sixteen patients (41%) underwent IDS, 81% had an optimal cytoreduction. Disease status at NACT completion 
was: partial response (56%), stable disease (3%) and progression of disease (41%). There were no complete responses. Patients 
who responded to NACT had a significantly longer overall survival than those who did not (15 vs. 5 months. P = 0.015). IDS 
was also associated with an improvement in overall survival versus no surgery (16 vs. 6 months, P = 0.04).
Conclusions Unlike ovarian cancer, less than half of the patients undergoing NACT for endometrial cancer underwent IDS, none 
had a complete response, and 41% had disease progression during NACT. However, endometrial cancer patients who under-
went IDS had a high rate of optimal cytoreduction. Both response to NACT and IDS were associated with improved survival.
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Introduction

Endometrial cancer is the most prevalent gynecologic cancer 
in the United States, with a lifetime incidence of 2.8% (based 
on 2012–2014 data [1]). Both the prevalence as well as the 

mortality from this cancer are thought to be increasing. The 
mainstay of treatment for advanced endometrial cancer is 
primary cytoreductive surgery. However, patients who are 
poor surgical candidates, either due to poor performance 
status or due to advanced or unresectable disease, are left 
with few treatment options.

European trials of neoadjuvant chemotherapy prior to 
debulking surgery in patients with advanced epithelial ovar-
ian cancers have shown comparable overall and progression-
free survival compared to primary debulking surgery [2, 3]. 
The EORTC-GCG/NCIC Clinical Trials Group Study also 
demonstrated lower rates of surgical morbidity and mor-
tality in patients with bulky FIGO stage IIIc or IV disease 
who underwent neoadjuvant chemotherapy rather than pri-
mary debulking [4]. Because of its histologic resemblance 
to papillary serous ovarian cancers, including its tendency 
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to present in advanced stages, uterine papillary serous carci-
nomas (UPSCs) have been traditionally treated with chemo-
therapy, based on data extrapolated from ovarian cancer and 
retrospective series [5]. Similarly, following the publication 
of GOG 122 [6], chemotherapy has become the standard of 
care in the treatment of patients with metastatic endome-
trioid endometrial cancer. However, the responsiveness to 
chemotherapy across these distinct cancer types is not the 
same.

There is a paucity of data in the literature describing the 
use of neoadjuvant chemotherapy in advanced endometrial 
cancer, particularly in endometrioid, clear cell and carcino-
sarcoma subtypes. The existing literature is predominantly 
relevant to patients with UPSC. In the only prospective study 
to date looking at neoadjuvant chemotherapy in endometrial 
cancer, 90% of the patients had serous histology [vii]. Similar 
to the data in ovarian cancer, high rates of optimal cytore-
duction at interval surgery correlate with improved survival, 
however, the prognosis is poor with a median survival of 
only 23 months in the cohort of patients who were optimally 
debulked (92% of patients had no gross residual disease) [7].

Methods

Patients with a pathologic diagnosis of endometrial can-
cer, who received neoadjuvant chemotherapy at New York 
University Langone Medical Center and Bellevue Hospital 
between 2002 and 2016, were identified and their medical 
records were reviewed.

After IRB approval was obtained, a retrospective chart 
review was performed using electronic medical record sys-
tems. Data collected included baseline characteristics such 
as age at diagnosis, stage, tumor histologic subtype, medi-
cal comorbidities, surgical outcomes, treatment character-
istics and oncologic outcomes. Specific outcomes included: 
response to chemotherapy (based on RECIST 1.1 criteria [8] 
or GCIG CA125 criteria), disease-free survival, whether or 
not patients underwent interval debulking surgery, as well 
as optimal versus suboptimal interval debulking procedure 
defined by residual disease < 1 cm.

Analysis

Descriptive statistics were used to analyze the data for 
this cohort. Baseline characteristics such as age were 
reported using central tendency, i.e., median. Other data 
were analyzed using percentages as compared to the 
entire group.

Kaplan–Meier survival curves were calculated for 
patients based on response to NACT (either partial or com-
plete), as well as whether patients underwent IDS or not. The 
curves were compared using the Cox proportional hazards 

model. P values less than 0.05% were considered statisti-
cally significant.

Results

A total of 39 patients were identified between 2002 and 
2016. Baseline characteristics are displayed in Table 1. The 
cohort had a median age of 61 years (range 35–89 years). 
The predominant histologic subtype was serous (44%), fol-
lowed by endometrioid (28%), carcinosarcoma (10%), clear 
cell (8%), mixed (8%), and neuroendocrine (1%). The major-
ity of tumors were considered Grade III by FIGO criteria 
(79%). 13% of tumors were FIGO Grade I or II, and 8% 
were of unknown FIGO grade. Contraindications to primary 
debulking surgery included: unresectable disease at presen-
tation, 28 (72%); poor PS, 6 (15%); unresectable disease and 
poor PS, 5 (13%) (Fig. 1).  

The majority of patients received a combination of 
carboplatin/paclitaxel (85%), while a small number of 
patients received single-agent carboplatin (10%), or pacli-
taxel (5%).

Four patients (20%) discontinued NACT due to progres-
sion of disease. There were no complete responses to NACT, 
22 patients (56%) had a partial response (PR), 1 (3%) had 
stable disease (SD), 16 patients (41%) had progression of 
disease (PD). Patients who had a partial response to NACT 
were found to have a survival advantage over those who did 
not respond to NACT (15 months vs. 5 months, P = 0.015), 
which is demonstrated in Fig. 2.

Table 1  Demographics and baseline characteristics

Age Median Range

61 (35–89)

Histology N Percent (%)

Serous 17 44
Endometrioid 11 28
Carcinosarcoma 4 10
Clear cell 3 8
Mixed 3 8
Neuroendocrine 1 3
FIGO grade
 I 2 5
 II 3 8
 III 31 79
 Unknown 3 8

Contraindication to primary surgery
 Unresectable disease 28 72
 Poor PS 6 15
 Unresectable disease + poor PS 5 13
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Twenty-three patients (59%) were unable to have an inter-
val cytoreductive surgery (Table 2). 70% of these patients 
were ineligible for IDS due to disease progression, while 
17% were lost to follow-up, 4% had persistent unresectable 
disease after NACT, and the remaining 4% died prior to 
IDS. Among those who were offered IDS, 81% had an opti-
mal cytoreduction (< 1 cm residual disease). The ability to 
undergo IDS was associated with a significant improvement 

in survival compared to patients who did not undergo IDS 
(16 months vs. 6 months, P = 0.037) (Fig. 3). 

Discussion

Patients with advanced endometrial cancer who are ineligi-
ble for upfront cytoreductive surgery have limited treatment 
options. For patients who present with unresectable disease, 
large disease burden and/or poor performance status, upfront 
surgery is often fraught with unacceptable morbidity and 
poor outcomes. Neoadjuvant chemotherapy versus best sup-
portive care are both reasonable options in this setting. This 
treatment strategy of NACT followed by IDS is extrapolated 
from ovarian cancer data, in which non-inferiority of NACT/
IDS compared with primary debulking surgery was estab-
lished in EORTC-GCG/NCIC-CTG and CHORUS trials [9]. 
However, data on NACT in advanced endometrial cancer is 
based on retrospective data and case reports, and there is 
limited data to inform a preferred approach in this setting, 
especially in patients with non-UPSC histology.

In a prospective study by Vandenput et al., where 90% 
of the cohort of 30 patients had UPSC, NACT was associ-
ated with decreased hospital stay and operating  timevi. The 
data suggests, that similar to the data in ovarian cancer, 

Fig. 1  Study cohort and out-
comes Patient with presumed Stage III/IV 

Endometrial Cancer, ineligible for 
primary surgery

Receives NACT

Response to NACT:
- CR: 0
- Stable disease: 3% (n=1)
- Partial response: 56% (n=22)
- Disease progression: 41% 
(n=16)

Underwent IDS
N=16 (41%)

Optimal: n=13 (81.3%)
Suboptimal: n=3 (18.8%)

Did not undergo IDS
n=23 (59%)

OS: 16 months OS: 6 months

Fig. 2  Overall survival in patients who had a partial response to 
NACT versus those who did not respond to NACT 
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NACT in advanced endometrial cancer may improve the 
likelihood of an optimal cytoreduction, which correlates 
with improved survival. It may also allow a greater number 
of endometrial cancer patients with advanced disease or 
poor performance status to undergo IDS with lower surgi-
cal morbidity and mortality. These data are corroborated 

by a multi-institution retrospective study by Eto et al. of 
426 patients with stage IVb endometrial carcinoma, 125 of 
whom received NACT. Among those who received NACT, 
59 (47%) subsequently underwent surgery. The longest 
survival observed (21 months) was seen in patients who 
underwent primary cytoreductive surgery. Patients who 
underwent NACT followed by interval cytoreduction had 
a median OS of 12 months, whereas patients who received 
palliative chemotherapy had a median OS of 1 month, 
reflecting the distinct patient populations.

Here, we report data from a cohort of endometrial can-
cer patients who presented with unresectable disease, poor 
performance status or a combination of the two. Among 
this cohort, there were no complete responses and 41% of 
patients progressed during their NACT, the majority of 
which were comprised of taxanes and platinum therapy. 
This suggests that the extrapolation of ovarian cancer data 
to endometrial cancers of mixed histologic subtypes may 
be imprudent. While taxanes and platinum therapy have 
been the mainstay of treatment in advanced endometrial 
cancer, the addition of newer targeted and biologic agents 
such as bevacizumab and pembrolizumab may be benefi-
cial for some patients [10].

In this cohort, less than half of patients (41%) ultimately 
underwent IDS. This roughly correlates to the response 
rate, 41% (0% complete response, 3% stable disease, 
41% partial response), which is significantly lower than 
expected among patients with advanced ovarian cancer. 
The remainder of patients who did not undergo IDS may 
also be partially attributable to patients with persistent 
comorbidities precluding surgical management.

Of the patients who were offered IDS, 81% optimal 
cytoreduction rate. This strategy was associated with a 
10-month survival benefit (16 vs. 6 months). We inter-
pret this data to reflect a selected patient population of 
chemotherapy responsive patients who have a better prog-
nosis relative to the remainder of the group and NACT has 
helped us identify and select these patients. The challenge 
remains, identifying patients and tumors that will respond 
to chemotherapy and selecting an effective regimen. Nota-
bly, 41% of patients had disease progression during the 
course of their neoadjuvant treatment, suggesting that the 
selection of NACT was not effective for close to half of 
this cohort. This is likely due to the heterogeneity of his-
tologic subtypes in this study cohort, which may respond 
differently to NACT.

Taken together, these results suggest that selection of 
NACT may require more tailoring in the case of advanced 
endometrial cancer. Identification of biomarkers, histology, 
or patient factors predictive of response to chemotherapy 
would allow stratification of non-responders to other treat-
ments or best supportive care, thus reducing treatment-asso-
ciated toxicity and improving the quality of life.

Table 2  Demographics of patients who underwent interval cytore-
ductive surgery

Age Median Range

61 42–78

BMI Median Range

28.9 21.8–49.3

Race/ethnicity N Percent

Caucasian 8 50
Hispanic 2 12.5
Black, non-Hispanic 5 31.3
PS
 0 8 50
 1 2 43.8
 Unknown 6 37.5

Tumor histology
 Serous 7 43.8
 Clear cell 1 6.3
 Endometrioid 4 15.4
 Mixed 1 6.3
 Carcinosarcoma 3 18.8

FIGO grade
 1 2 12.5
 2 1 6.3
 3 13 81.3

Presumed disease stage
 III/IV 15 93.8
 I/II 1 6.30

Fig. 3  Overall survival in patients who underwent IDS versus in 
those who did not undergo IDS
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Despite this limitation, administration of NACT in 
patients who cannot undergo PDS is therefore an important 
strategy in chemotherapy-sensitive patients and improves 
their survival. Not surprisingly, given the decreased rates 
of sensitivity to chemotherapy observed in endometrial 
cancer compared to ovarian cancer, the expected response 
rates upwards of 70% seen in ovarian cancer were not 
observed in this cohort. In fact, the complete response 
(CR) rate was zero in our study.

 These data highlight the need for tailored counseling 
and an adjustment of expectations prior to initiation of 
treatment in the endometrial cancer population. Despite 
the lower response rates, however, partial response to 
NACT was still an important marker of improved prog-
nosis. Armed with the understanding that these patients 
may have improved overall survival, both physicians and 
patients may be more willing to risk additional morbidity 
for that benefit.

A larger prospective study of patients with unresectable 
endometrial cancer, particularly those with endometrioid 
and non-UPSC histology, is still needed to better understand 
these predictive factors and their impact on prognosis.
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