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Abstract

OBJECTIVES—The study objective was to analyze the impact of prognostic factors, including
treatment modality, on outcome in patients with advanced-stage uterine serous carcinoma (USC).

METHODS—A retrospective review of patients diagnosed with stage I11 or IV USC between
1993 and 2012 was performed. Summary statistics were used to describe demographic and clinical
characteristics. Overall survival (OS) and recurrence free survival (RFS) were estimated by
Kaplan-Meier analysis. Cox proportional hazards regression was used to model the association of
potential prognostic factors with OS and RFS.

RESULTS—The study included 260 patients with median follow-up of 26.6 months (range 1-
172.8). Median age was 63 years (range 30-88) and 52.3% had stage 111 disease. In all, 60% were
treated with surgery followed by chemotherapy, 18.1% received surgery, chemotherapy, and
radiotherapy, 11.5% had surgery and radiotherapy, and 10.4% had neoadjuvant chemotherapy. The
overall complete response rate was 68.9%, and the cumulative incidence of recurrence was 82.7%.
Treatment that included surgery, chemotherapy, and radiation and stage 111 disease were associated
with improved RFS on multivariate analysis. For OS, therapy with surgery, chemotherapy, and
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radiation, mixed histology, and stage 111 disease were associated with better OS on multivariate
analysis.

CONCLUSIONS—Patients with advanced-stage USC have a poor prognosis, regardless of
clinical factors or treatment received. However, combination therapy that includes chemotherapy
and radiation appears to be associated with improved survival in these women.
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Introduction

Of the more than 60,000 new cases of endometrial cancer in 2016, approximately 10% were
diagnosed with uterine serous carcinoma (USC).[1, 2] USC is a high-grade histologic
subtype of endometrial adenocarcinoma characterized by its aggressive nature. While only
16% of endometrioid endometrial cancer cases are advanced stage at diagnosis, up to 38%
of women with USC are stage 111 or IV. Even in cases with little or no myometrial invasion,
extrauterine metastases are found at the time of surgery in up to 37% of patients.[3, 4] For
these reasons, this relatively rare tumor accounts for up to 50% of all endometrial cancer-
related deaths.[5, 6]

Though women with USC are typically included in prospective endometrial cancer trials,
they tend to make up only a small number of patients. This can lead to difficulty in making
meaningful conclusions regarding USC from the results of these studies. Additionally, the
vast majority of USC-only studies are retrospective, with small numbers that include patients
with all stages of disease. However, as with most malignancies, the prognosis for women
with USC varies widely by stage. While the 5-year survival for patients with stage 1A
disease is 81.5%, it is only 19.9% for stage 1V disease.[3]

Several authors have attempted to evaluate how various clinical variables affect survival
among women with advanced stage USC.[7-9] However, the majority of these studies were
either small or included all stages of USC. The aim of the present study was to
retrospectively assess potential prognostic factors among women with stage 111 or IV USC.

Materials and Methods

A retrospective review was conducted of women with USC treated at The University of
Texas MD Anderson Cancer Center between March 1993 and January 2012. This study was
approved by the Institutional Review Board (IRB) of MD Anderson Cancer Center. As no
data were collected prospectively, a waiver of informed consent was granted by the IRB.

To be included in the study, women must have had stage I11 or IV USC as defined by 2009
criteria published by the International Federation of Gynecology and Obstetrics (FIGO).[10]
For the purposes of this study, patients who were diagnosed prior to 2009 had their cancer
re-staged. All pathology had been previously confirmed by a gynecologic pathologist at MD
Anderson Cancer Center. Any tumor with more than 5% serous component was included.

Gynecol Oncol. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Holman et al.

Page 3

Women with inadequate data in the medical record, synchronous primary tumors, or
carcinosarcoma were excluded.

Demographic information and medical history were abstracted from the medical record.
Patients were divided into one of four groups based upon the primary treatment they
received: 1) neoadjuvant chemotherapy, 2) surgery and chemotherapy, 3) surgery and
radiotherapy, or 4) surgery, radiotherapy, and chemotherapy. Neoadjuvant chemotherapy was
defined as women who received any chemotherapy immediately after diagnosis, with or
without interval tumor reductive surgery. To be included in the surgery and chemotherapy
group, women must have had primary tumor reductive surgery followed by any
chemotherapy. Women in the surgery and radiotherapy group underwent primary tumor
reductive surgery followed by radiation treatment with or without concurrent chemotherapy.
The radiation may have included vaginal brachytherapy, whole pelvic radiation, or both. The
surgery, radiotherapy, and chemotherapy group had primary surgery followed by treatment
with any radiation with or without concurrent chemotherapy and adjuvant chemotherapy. A
small number of women did not fall into any of the defined treatment groups as they did not
receive any treatment (n = 2), underwent surgery alone (n = 18), or received radiation alone
(n = 2) and were lost to follow-up. These women were excluded from the analysis. Patients
were considered to have a recurrence if it was documented from physical examination or
imaging findings. Complete response was defined as no evidence of disease by exam or
imaging at the completion of therapy.

Summary statistics were utilized to describe demographic and clinical characteristics.
Fisher’s exact test was used to compare treatment groups with respect to categorical
demographic and clinical characteristics. The Kruskal-Wallis test was used to compare
medians of groups with respect to demographic and clinical characteristics measured on a
continuous scale.

Time to recurrence (TTR) was defined as the time from the start of treatment to the date of
recurrence. Patients were censored on the date of their last clinic visit, and death was
considered a competing event. Cumulative incidence of recurrence was estimated using the
methods of Gooley and colleagues.[11] The methods of Fine and Gray were used to model
the cumulative incidence of recurrence as a function of treatment, with death as a competing
event.[12] Overall survival (OS) was defined as the time from the date treatment started to
the date of death or last contact. Patients alive at last contact were censored on that date.
Recurrence-free survival (RFS) was defined as the time from the date treatment started to the
date of recurrence, date of the last clinic visit, or the date of death. Patients were censored on
the date of the last clinic visit. For RFS, recurrence and death from any cause were
considered events. OS and RFS were estimated with the product-limit estimator of Kaplan
and Meier.[13] Cox proportional hazards regression was used to model the association of
potential prognostic factors with OS and RFS in a univariate fashion.[14] All factors with a
p-value < 0.25 were then used in a saturated, multivariate model and backward elimination
was used to remove factors one at a time until only those with a p-value of <0.05 remained.
Type of adjuvant chemotherapy, CA125 at diagnosis, and platelet level at diagnosis were not
considered in the multivariate models as there were too many missing values. All analyses
were performed with SAS 9.3 for Windows (Copyright© 2002-2010 by SAS Institute Inc.,
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Cary, NC), STATA™ 11.0 for Windows (Copyright© 1985-2009, StataCorp LP, College
Station, TX), and S-PLUS®© 8.0 for Windows (Copyright© 1988, 2007 Insightful Corp.,
Seattle, WA).

Inclusion criteria were met by 260 women with a median follow-up of 30 months (range
1.1-172.8 months). The median age was 63.5 years (range 30-88), 176 (67.7%) women
were white, and 248 (95.4%) women were postmenopausal at the time of diagnosis. Most
women had stage 1VB disease (=116, 44.6%). On pathology, 98 women (37.7%) were
noted to have pure USC. Of those women with mixed histology, 98 (60.5%) had
endometrioid adenocarcinoma with USC, 26 (16%) had clear cell adenocarcinoma with
USC, and 18 (11.1%) had all three histologic subtypes present. The remainder of women
(n=20) had various combinations of undifferentiated, endometrioid, and clear cell carcinoma
mixed with USC. In regards to the endometrioid component of the mixed tumors, 93.8%
(n=121) were grade 2 or grade 3.

In terms of primary treatment, 27 (10.4%) women received neoadjuvant chemotherapy, 156
(60%) received surgery followed by adjuvant chemotherapy, 30 (11.5%) received surgery
followed by radiation, and 47 (18.1%) received surgery followed by radiation and
chemotherapy. In the neoadjuvant group, 17 received interval cytoreductive surgery (63%).
The remainder progressed after neoadjuvant chemotherapy. Table 1 details the demographics
and clinical characteristics of the women in each treatment group. Though median age and
body mass index (BMI) were the same across all four groups, there were statistically
significant differences in terms of race, stage, and histology. Among patients with mixed
histology, the majority were treated with surgery and chemotherapy (62 or 63.3% of those
with endometrioid and USC, 15 or 57.7% of those with clear cell and USC, 4 or 80% of
those with undifferentiated and USC, and 18 or 54.5% of those with three histologic
subtypes).

The complete response (CR) rate after primary therapy for all women was 68.9% (95% CI
62.8-74.4), while the cumulative incidence of recurrence was 81.1% (95% CI 74.4-86.3).
However, the CR rates and cumulative incidence of recurrence varied widely by treatment
group (Table 2). When each treatment group was compared with respect to the cumulative
incidence of recurrence, women who received neoadjuvant chemotherapy were statistically
significantly more likely to recur than women who received treatment with primary surgery,
radiation, and chemotherapy (p=0.005). There was no statistical difference in cumulative
incidence of recurrence among women in the neoadjuvant chemotherapy and the primary
surgery and chemotherapy treatment group (p=0.567) or with the primary surgery and
radiation group (p=0.064). Additionally, women who received surgery and chemotherapy
were more likely to recur than either the group who received surgery and radiation (p=0.038)
or those who received surgery, radiation, and chemotherapy (p=0.001). However, the
cumulative incidence of recurrence was similar among the two groups who were treated with
radiation during their primary therapy (p=0.467). With respect to CR rates, women in the
neoadjuvant chemotherapy group had a significantly lower CR rate than all other groups (vs
surgery and chemotherapy, p=0.0001; vs surgery and radiation, p<0.0001; vs primary
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surgery, radiation, and chemotherapy, p=0.0002). However, there were no differences in CR
rates among any other groups (all p>0.05).

The median RFS for all groups was 13.0 months (95% CI 11.3 -14.7), while the five-year
RFS was 11.6% (95% CI 8.0% 16.0%). As demonstrated in Figure 1, women who received
neoadjuvant chemotherapy had the shortest median RFS at 8.7 months. Women in the
surgery and radiation and in the surgery, radiation, and chemotherapy groups had the longest
median RFS at 15.8 months and 19.9 months, respectively. Multiple clinical factors were
analyzed to determine how they might play a role in predicting RFS (Table 3). On univariate
analysis, combination therapy, earlier stage, platinum sensitivity, optimal tumor reductive
surgery, and platinum and taxane chemotherapy were associated with improved RFS.
However, on multivariate analysis, only stage 111 disease and combination therapy that
included surgery, chemotherapy, and radiation were associated with improved RFS.

Median OS was 32.1 months (95% CI 28.7-37.9) for all women. The five-year OS was
26.2% (95% CI 20.9-31.9). As with RFS, OS varied widely by treatment group (Figure 2).
For example, while women who received neoadjuvant chemotherapy had a median OS of
20.4 months, women in the surgery/radiation group had a median OS of 38.3 months. On
univariate analysis, combination therapy, mixed histology, stage 111 disease, optimal tumor
reductive surgery, and platinum sensitivity were significantly associated with OS (Table 4).
However, the multivariate analysis revealed that only mixed histology, stage 111 disease, and
treatment with surgery, radiation, and chemotherapy or surgery and chemotherapy, were
associated with improved OS in these women.

At our institution, women with node-positive USC are often treated with a combination of
chemotherapy and radiation in the post-operative setting. A post-hoc subset analysis of the
patients with stage 111C disease (n=86) was therefore performed to determine if radiation
provided a survival advantage over chemotherapy in this population. However, there was no
difference in RFS (17.3 vs. 14.0 months, p=0.99) nor OS (43.7 vs. 48.6 months, p=0.84)
between the group treated with surgery and chemotherapy and the group who received
surgery, chemotherapy, and radiation.

Discussion

The current study confirms the dismal prognosis associated with advanced stage USC.
Though almost 70% of women had a complete response after primary therapy, three-fourths
of patients subsequently recurred. This finding is consistent with what has been previously
reported in the literature.[3, 8, 15] The lower 5-year OS in our patient population (26%),
may be attributed to the inclusion of only stage 111/I\VV USC compared to other studies that
included all stages of disease.[16, 17]

While a variety of treatment regimens were used in our cohort, the majority of women
received a combination of chemotherapy and surgery. Furthermore, more than 60% of
patients in this group received platinum-based chemotherapy with a taxane. Prior studies
have confirmed that USC is highly responsive to this chemotherapy combination.[15, 18-20]
In spite of this, the majority of these patients will recur.
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Our multivariate analysis found that treatment modality has a significant impact on survival.
Specifically, we noted that RFS and OS were improved among women who received
combination therapy that included radiation. It is important to note that there may be
imbalances in clinical factors that were not included in the multivariate analysis that may
account for this finding. However, several studies, including large, prospective trials, have
also described a survival advantage among endometrial cancer patients treated with both
radiation and chemotherapy.[21-23] However, most of these reports excluded patients with
serous histology. Few authors have attempted to determine the role of radiation therapy
among women with advanced stage USC. In their retrospective investigation of 135 women
with stage I1-1VA USC, Viswanathan and colleagues found that treatment with chemotherapy
and external beam radiation were associated with longer RFS (HR=0.44, p=0.004).[17] A
subsequent study by the same group reported that women with stage IVB USC treated with
adjuvant chemotherapy and external beam radiation also have decreased rates of disease
recurrence or progression.[24]

The combination of radiation and adjuvant chemotherapy has also been reported to improve
survival among women with node-positive non-serous endometrial cancer.[25] Furthermore,
it appears that when these patients are treated with chemotherapy alone, there is an increased
rate of locoregional recurrence.[26] However, there are little data regarding the impact of
combination therapy on survival in node-positive USC patients.[27] In our subset analysis of
women with stage 111C disease, we found no difference in RFS or OS between patients
treated with surgery and chemotherapy and those treated with surgery, chemotherapy, and
radiation. Further studies are warranted to confirm this finding and better delineate patterns
of recurrence and survival in women with node-positive USC.

In the present study, patients who had at least 5% serous component of their tumor were
included in the analysis. Multiple studies have determined that even a small amount of
serous histology confers a poorer prognosis than pure type | endometrial cancers. Quddus
and colleagues reported that tumors with 5% to 30% serous component have poorer survival.
[28] Other authors have found that survival is negatively impacted by the presence of any
serous carcinoma component to the tumor.[29] Furthermore, molecular analysis of mixed
USC and endometrioid tumors has found them to more closely resemble pure USC than pure
endometrioid malignancies.[30] In our study, however, mixed histology was associated with
improved OS as compared with pure USC. These findings highlight the importance of
careful pathologic characterization of these tumors, rather than simply defining them as
USC.

While we found that the type of treatment received and stage are some of the strongest
predictors of survival for advanced stage USC, optimal tumor reductive surgery was not a
predictor of either RFS or OS in the multivariate setting. This is in contrast to previously
published studies which have consistently found a significant correlation between survival
and the amount of tumor at the conclusion of primary surgery.[9, 31-33] For example, in
their study of 70 patients with advanced stage USC, Thomas and colleagues reported that
patients with no gross residual disease at the conclusion of tumor reductive surgery had a
median survival of 52 months, compared with 16 months for women with residual disease
(p<0.001).[32] Though one study found no clear difference in survival based upon the
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amount of disease after cytoreduction, there was a trend towards improved survival in
women who underwent an optimal debulking.[34] Of note, most of these studies included
only patients with at least stage I111C disease, often did not report the number of patients with
mixed histology, and had smaller numbers of patients in comparison with our study. These
differences may provide an explanation for the conflicting results.

The major limitation of this study is its retrospective nature. Specifically, the manner in
which women were assigned treatment is likely affected by selection bias and cannot be
controlled for in this type of study. However, given the relatively few number of USC cases
each year, it is a difficult disease to study in a prospective fashion. Furthermore, though all
pathology had been reviewed by a gynecologic pathologist at the time of diagnosis, the
pathology was not re-reviewed for this study. While this is a large study of advanced stage
USC patients, another limitation is that the numbers in some of the treatment groups were
small and there were significant clinical differences between these groups. This may make it
difficult to make comparisons across specific treatment groups. Also, there is likely wide
variation in practice patterns regarding the treatment of USC as well as technological
advances with radiation that occurred during the study period, which could alter the results.

In conclusion, women with advanced stage USC have a poor prognosis regardless of
treatment received. The most significant predictors of RFS and OS are disease stage and
treatment modality. Specifically, combination therapy that includes radiation may have a
positive impact on survival. Prospective studies of USC are needed, though difficult to
perform due to the rarity of the tumor.
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Research Highlights

Retrospective review of 260 patients with stage I11 or IV uterine serous
carcinoma.

Treatment group and stage were predictors of survival on multivariate
analysis.

The prognosis for women with advanced USC is poor regardless of treatment
received.
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Figure 1. Overall RFS and RFS by Treatment Group

(a) Median RFS for all groups. (b) Median RFS stratified by treatment group.
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Figure 2. Overall OS and OS by Treatment Group
(a) Median OS for all groups. (b) Median OS stratified by treatment group.
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Table 2
Complete Response Rate and Cumulative Incidence of Recurrence by Treatment Group

Rate of complete response to primary therapy and rate of recurrence for each treatment group.

Page 14

Treatment Group Complete Response%o (n) 95% ClI Cumulative Incidence of Recurrence% (n) 95% ClI

Neoadjuvant Chemo 29.6 (8) 13.8-50.2 81.5 (22) 61.1-91.8
Surgery/Chemotherapy 69.9 (109) 62.0-77.0 87.6 (128) 79.8-92.5
Surgery/Radiation 86.7 (26) 69.3-96.2 70.0 (21) 50.3-83.1
Surgery/Radiation/Chemotherapy 76.6 (36) 62.0-87.7 63.0 (27) 45.8-76.0
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