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Abstract

Objective: Uterine serous carcinoma (USC) is a rare diagnosis but associated with high
mortality. There is limited data to guide adjuvant treatment decisions in early stage disease. The
purpose of this study is to evaluate the impact of adjuvant therapy on recurrence-free survival
(RFS) and overall survival (OS) in early stage USC.

Methods: Patients with stage I and I USC treated at a single institution from KW2006512/2019
were identified. Demographic, clinicopathologic, treatment and outcome data wete collected.
Data were compared using descriptive statistics. Survival analyses were performed using
Kaplan-Meier and Cox proportional hazard methods.

Results: Ninety-four patients were identified. Median followsup time was 33.5 months. The
median age was 68 years (range 49-87), the majority,of patients were white (n=78, 83.0%), and
the median BMI was 30.7 (range 14.2-57.3)Minimally-invasive surgical staging was performed
in 59.6% of cases (n=56). Most patients had stage IA disease (n=70, 74.5%). Most patients
(n=79, 84.0%) received adjuvant therapy; and a majority of patients received a combination of
systemic chemotherapy and radiation therapy (n=55, 58.5%), with the most common
combination being chémotherapy plus vaginal brachytherapy (n=42, 44.7%). Most patients
(n=77, 81.9%) remain’without evidence of disease, while 17 patients (18.1%) have recurred.
Patients receiving 6 cycles of adjuvant chemotherapy experienced improved OS (p=0.004) and
improved RFS (p=0.02) compared to those receiving no adjuvant chemotherapy.

Conclusion: Patients with early stage USC who received six cycles of adjuvant chemotherapy
had significantly improved OS and RFS when compared to those patients who did not receive

adjuvant chemotherapy.
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Introduction

Endometrial cancer is the most common gynecologic malignancy in the United States. Most
endometrial cancers are diagnosed at an early stage and have favorable outcomes with an overall
five-year relative survival rate of 81.2%." However, over the last 15 years the mortality rate for
endometrial cancer has increased disproportionately to the increasing incidence rate. This may be
related to a higher incidence of advanced stage disease at initial presentation and highurisk
histologies which are more aggressive and associated with worse outcomes?

Historically, endometrial cancer has been separated into two clinicopathologic subtypes.
Type I endometrial cancers of endometrioid histology are associated with unopposed estrogen
exposure and generally have favorable prognoses, wheras.LType [Fendometrial cancers refers to
high risk histologies including serous and clear cell carcinemas which behave aggressively and
are associated with poorer outcomes.’> More recently, The Cancer Genome Atlas (TCGA)
identified four categories of endometrial(carcinoma with distinct clinicopathologic and molecular
features: POLE (ultra-mutated), micresatellite instability (MSI)/hypermutated, copy number
high/serous-like, and copy number low/no specific molecular profile (NSMP).* These molecular
profiles are increasingly used<for prognostication and treatment planning in endometrial cancer.’

Uterine seroustearcinomas represent approximately 10% of all endometrial carcinomas but
are responsible-fornearly 40% of all endometrial cancer-related deaths.® This poor prognosis is
at least inart attributable to a high rate of lymph node and peritoneal metastases in clinically-
apparent uterine-confined disease.” However, even comprehensively surgically staged patients
with uterine serous carcinoma have poorer survival outcomes when compared to high grade
endometrioid tumors.2 TCGA data demonstrated that uterine serous carcinomas have similar

genomic features to ovarian serous and basal-like breast carcinomas, including frequent TP53
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mutations and a high degree of somatic copy number alterations (SCNAs).* Given the relative
low incidence of this diagnosis, there is limited prospective data to guide the use of adjuvant
therapy for patients with early stage uterine serous carcinoma. In order to improve long-term
outcomes for women diagnosed with endometrial cancer, tailored treatment strategies are needed
for high risk patients.

The objective of this study is to evaluate the impact of adjuvant therapy on reeurrence-free
and overall survival among women with stage I-II uterine serous carcinoma-t a single

institution.

Methods

This study is a retrospective cohort study. Using an institutional pathology database, we
retrospectively identified all patients with stageTand I¥ pure uterine serous carcinoma who
underwent total hysterectomy and bilateral Salpingo-oophorectomy at a single academic center
from January 2006 to December 2049, Stage was defined according to the 2009 International
Federation of Gynecology and'©Obstetrics (FIGO) staging from endometrial carcinoma, and
staging was reassigned for all patients diagnosed prior to 2009 according to this criteria.’
Demographic, clinicopathologic, treatment and outcome data were collected using the electronic
medical record. Serous histology was confirmed by a gynecologic pathologist, and only cases of
pure uterine serous histology were included.

The primary outcomes of interest were recurrence-free survival (RFS) and overall survival
(OS). Data were compared using descriptive statistics. Survival analyses were performed using
Kaplan-Meier methods. Individual associations of all patient characteristics were first assessed in

univariable Cox proportional hazards methods, and factors yielding statistically significant
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univariable associations with outcomes of interest were then included in multivariable models.
Violations of the proportional hazards assumption were explored by testing for a zero slope in
the scaled Schoenfeld residuals and also by testing time-interaction covariates for statistical
significance of the models. All tests were two-tailed with the threshold significance level set at
p<0.05. All analyses were conducted using Stata/SE version 15 (StataCorp, College Station,
TX).

The present study was approved by the Institutional Review Board (IRB),of the University of

Pittsburgh, and patient consent was not mandatory per the IRB.

Results

Ninety-four patients who met the inclusion criteria were identified (Table 1). The median age
was 68 years (range 49-87). The majority of patients were white (n=78, 83.0%), and the median
BMI was 30.7 kg/m? (range 14.2-57.3). Miftimally-invasive surgical staging was performed in
59.6% of cases (n=56).

A majority of patients had‘StageTA disease (n=70, 74.5%), with 29 patients (30.9%) having
non-myoinvasive stage [A disease and 41 (43.6%) having myoinvasive stage A disease.
Lymphadenectomy waswperformed in 90.4% of cases (n=85), of which 22.3% (n=21) were
sentinel lymph nodebiopsy. The mean number of lymph nodes removed was 11.0 (range 0-28).
Most tumorsywere negative for lymphovascular space invasion (n=60, 63.8%), and most patients
hadwegative peritoneal cytology (n=82, 88.2%). p53 testing was performed in 46 tumors, of
which 100% were demonstrated a mutation. Mismatch repair (MMR) status was known for
36/94 tumors (38.3%), of which 35/36 (97.2%) demonstrated MMR proficiency. One tumor was

MMR deficient with loss of MSH6.
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Most patients (n=79, 84.0%) received adjuvant therapy, while 15 (16.0%) received no
adjuvant therapy. Reasons for not receiving adjuvant therapy included patient preference (n=6),
medical comorbidities/age (n=3), postoperative complications precluding initiation of adjuvant
therapy (n=2), physician decision (n=1) and other (n=3). A majority of patients received a
combination of systemic chemotherapy and radiation therapy (n=55, 58.5%), with the migst
common combination being chemotherapy plus vaginal brachytherapy (n=42, 44.7%), Twenty-
two patients (23.4%) received systemic chemotherapy alone. The most common chémotherapy
regimen administered was carboplatin and paclitaxel (72/77, 93.5%). Othertegimens included
single agent carboplatin (3/77, 3.9%); carboplatin and doxorubicin (1/77; 1.3%); and cisplatin,
doxorubin, and paclitaxel (1/77, 1.3%). The mean number of chemotherapy cycles administered
was 5.5 (range 1-6). A minority of patients (n=2, 3.2%) received radiation therapy alone.

Date of last follow-up for all patients was July 31,°2020. Median follow-up time was 33.5
months (interquartile range 48.2 months)~Maost patients (n=77, 81.9%) remain without evidence
of recurrent disease at the most recent follow-up, while 17 patients (18.1%) have experienced
recurrence. In patients who rectitred; distant recurrence was most common (58.8%, 10/17),
followed by regional (23.5%,4/17) and local (17.6%, 3/17). Of the patients who experienced
recurrence, 47.1%(8/17) had stage 1A disease, 17.6% (3/17) had stage IB disease, and 35.3%
(6/17) had stage H disease at the time of initial diagnosis (Table 2). None of the three patients
who experienced local recurrence received any adjuvant therapy, including vaginal
brachytherapy.

Four patients with stage 1A disease had no residual carcinoma noted on pathologic evaluation
of the hysterectomy specimen after surgical resection. Two of them received six cycles of

adjuvant carboplatin/paclitaxel, one received six cycles of adjuvant carboplatin/paclitaxel and
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vaginal brachytherapy, and one received no adjuvant treatment. None of these patients
experienced recurrences.

On univariate analysis, features associated with RFS included T1 stage, negative peritoneal
cytology, receipt of adjuvant chemotherapy, and, more specifically, receiving six cycles of
chemotherapy (Supplemental Table 1). On multivariable analysis, administration of six-eycles of
chemotherapy was associated with improved RFS (HR 0.3, 95% CI 0.06-0.7, Tabte 3), Patients
who received six cycles of adjuvant therapy experienced improved RFS comipared to those who
received no adjuvant therapy (P=0.02, Figure 1). Median RFS time could notbe estimated based
on Kaplan Meier function as more than half of the patients were éensored during follow-up. At
five years, 79% (95% CI 0.62-0.89) of patients who received six-cycles of adjuvant
chemotherapy remained disease-free, whereas 55% (95%C1/0.21-0.80) of patients who did not
receive adjuvant chemotherapy remained diseas€sfree. ’Actuarial RFS was similar between
patients who received adjuvant radiation th€tapy(72%, 95% CI 0.54-0.84) and those who did not
receive adjuvant radiation therapy (7.7%; 95% CI1 0.54-0.89).

On univariate analysis, feattites associated with OS included age, absence of hypertension,
lymphovascular space invasion,/pelvic lymph node assessment, number of pelvic lymph nodes
assessed, administrationyof adjuvant chemotherapy, and receipt of six cycles of chemotherapy
(Supplemental Table 2). On multivariable analysis, receipt of six cycles of chemotherapy was the
only variable,that remained associated with improved OS (HR 0.2, 95% CI 0.06-0.5, Table 3).
For'patients who received six cycles of adjuvant chemotherapy, the median OS was not yet
reached compared to a median OS of 70.9 months in those who received no adjuvant

chemotherapy (P=0.004, Figure 2). At five years, 88% (95% CI1 0.73-0.95) of patients who
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received six cycles of adjuvant chemotherapy were alive, whereas 66% (95% CI 0.32-0.86) of
patients who did not receive adjuvant chemotherapy were alive.

Of note, among T1a stage tumors, those with myometrial invasion did not show statistically
significant association with survival outcomes when compared with those T1a tumors without
myometrial invasion. Thus, the T1a tumor group was not further subdivided in the final‘survival

analyses.

Discussion

This study suggests that patients with early stage pure uterine(serous carcinoma who received
six cycles of adjuvant chemotherapy had significantly improved'RFS and OS when compared to
those patients who did not receive adjuvant chemotherapy

Uterine serous carcinomas represent a minority of all endometrial cancer cases but are
responsible for a disproportionately high ntimberof endometrial cancer-related deaths. Currently,
there is lack of consensus on the most appropriate adjuvant management of patients with early
stage uterine serous carcinomd; and-there is limited guidance from prospective studies given the
rarity of this diagnosis. The Wational Comprehensive Cancer Network (NCCN) offers three
strategies for stage IA disease without myometrial invasion with negative pelvic cytology:
chemotherapy with or without vaginal brachytherapy, observation if there is no residual serous
carcinoma imythe hysterectomy specimen, or pelvic radiotherapy (RT) with or without vaginal
brachytherapy. For all other patients, the NCCN recommends systemic therapy with or without
radiation therapy given the biologically aggressive nature of this disease.” However, the optimal
strategy for the management of surgically staged early stage disease continues to be debated, as

these guidelines are derived largely from retrospective data.
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Several large clinical trials have included patients with high risk uterine histologies;
however, these randomized studies enrolled small numbers of patients with early stage uterine
serous carcinoma and were therefore underpowered to detect differences in this subgroup.'®*?

Existing studies are limited due to small patient numbers, inclusion of patients with mixed
histologies, variable rates of complete surgical staging with lymph node assessment, as‘Wwellas
variable methods of analysis. In addition, data regarding the impact of adjuvant therapy on RFS
and OS for patients with early stage uterine serous carcinoma demonstrate conflicting results,
though notably many of these studies were underpowered for survival outcomes due to small
sample sizes. One single-institution retrospective analysis demonstrated that platinum-based
chemotherapy improved RFS and OS for patients with stage IA disease with residual carcinoma
on hysterectomy specimen.” Another retrospective study'demonstrated that adjuvant
chemotherapy or pelvic RT improved RFS and(OS only for patients with stage A non-
myoinvasive disease who had not undergone $taging lymphadenectomy.* A retrospective
analysis of the National Cancer Database (NCDB) found that adjuvant chemotherapy
significantly reduced mortality for an entire cohort of patients with stage I-1I uterine serous
carcinoma, while there was ne-significant reduction in mortality with adjuvant chemotherapy
noted in patients With stage IA disease.™

A recentt™NEDB study of 1709 patients with stage I uterine serous carcinoma without
myometridl invasion demonstrated that patients who received adjuvant chemotherapy or
echemeradiation had improved OS compared to patients who did not receive any adjuvant
therapy.'® Another retrospective study suggests that observation may be an appropriate strategy
for the management of surgically staged patients with stage [A serous uterine carcinoma without

residual cancer identified on hysterectomy specimen, and this has been incorporated into NCCN
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guidelines.” Our study included four patients with no residual cancer on hysterectomy specimen
who received varying adjuvant therapies, including one patient who received no adjuvant
therapy, and none have experienced disease recurrence.

The present study has several strengths and is an important addition to the literature on this
rare disease. Only cases of pure uterine serous carcinoma histology were included, which helps
to further define the natural history of serous carcinoma and eliminate any other histologic
factors that may impact the disease course and prognosis. Additionally, all eases underwent
specialized gynecologic pathologic review to confirm pure serous histology. Another strength of
this study is the high rate of complete surgical staging including lymphadenectomy (90.4%).

Limitations of this study include its retrospective and non-randomized nature. Additionally,
this study is limited by the lack of molecular data available, as p53 status was not performed for
half of the patients included in study. Howevery available molecular classification data
demonstrates that all majority of uterine serous carcinomas display copy number high/p53
abnormal molecular features.* Moreover, while this is one of the larger published series of
patients with pure uterine serous.carcinoma, this study is also limited by its small sample size
and potential for selection bias, specifically regarding the use of adjuvant radiation therapy in
this population. Itis intégesting to note that only three patients in our study experienced local
disease recurrence, and none of these patients received any adjuvant therapy, including vaginal
brachytherapy. It is also important to note that only approximately 60% of this patient cohort
underwent minimally-invasive surgical staging, which is now generally considered the standard
oficare for early stage uterine papillary serous carcinoma. Most of the patients who underwent

open surgical staging were treated in the first decade of this study, prior to routine minimally-
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invasive surgical staging being performed routinely for high grade endometrial cancers at our
institution.

The optimal strategy for the management of surgically staged early stage disease remains an
area of active debate due to limited data to guide clinical decision making in this rare histolog¥y»
The present study demonstrates that patients with early stage pure uterine serous carcinéma,who
received six cycles of adjuvant chemotherapy had significantly improved OS and RFS when
compared to those patients who did not receive adjuvant chemotherapy. Thetefore, adjuvant
chemotherapy should be considered for all patients with early stage pufe utetine serous
carcinoma.

This study highlights the need for ongoing evaluation of adjuyant therapy in the context of
tumor and pathologic risk factors. Further, as the use-of molecular testing for both
prognostication and treatment decision making centinues to increase, future prospective studies
that incorporate molecular risk factors arefideded to better tailor adjuvant treatment strategies for
patients with early stage uterine sereus carcinoma.

Conclusions

In conclusion, this study'provides further evidence that adjuvant chemotherapy improves
RFS and OS in patients\with early stage uterine serous carcinoma and plays an important role in

the management of this patient population.
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Table 1: Clinical and pathologic characteristics

Variable n (%)
Total n=94
Age at diagnosis, years, median (range) 68 (49-87)
Race/Ethnicity
White 78 (83)
Black 15 (16)
Other 1(1.1)
BMI, kg/m’, median (range) 30.7 (14.2-57.3)
Type of Surgery
Laparoscopic/robotic-assisted 52 (55.3)
LAVH/TVH 4 (4.3)
Open 38 (40.4)
Stage
IA, nonmyoinvasive 29 (30.9)
IA, myoinvasive 41 (43.6)
IB 9(9.6)
11 15 (16.0)
Lymphadenectomy
Yes 85 (904)
No 9 (976)
Mean # lymph nodes removed
Any, mean (range) N0 (0-28)
Pelvic, mean (range) 8.6 (0-33)
Para-aortic, mean (range) 2.1 (0-12)
LVSI
Positive 34 (36.2)
Negative 60 (63.8)
Peritoneal Cytology
Positive 6 (6.4)
Negative 82 (87.2)
Abnormal 2(2.1)
Not reported 4(4.3)
p53 Status
Not reported 48 (51.1)
Mutated 46 (48.9)
Tumor siz¢ (mm), median (range) 16.6 (0-63)
Adjuvant treatment
Observation 15 (16.0)
€hemotherapy alone 22 (23.4)
Chemotherapy and Radiation 55 (58.5)
Chemotherapy + VBT 42 (44.7)
Chemotherapy + pelvic EBRT 1(1.6)
Chemotherapy + VBT + pelvic EBRT 12 (12.8)
Radiation alone 2(2.1)

VBT

1(1.6)
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VBT + pelvic EBRT 1(1.6)

Number of Cycles of Adjuvant Chemotherapy

None received 17 (18.1)

< 6 cycles 16 (17)

> 6 cycles 61 (64.9)
Recurrence

Yes 17 (18.1)

No 77 (81.9)
Site of first recurrence

None 77 (81.9)

Local 33.2)

Regional 4(4.3)

Distant 10 (10.6)

Sum of percentages may not equal 100% due to rounding.

Abbreviations: BMI=body mass index; LA VH=laparoscopic-assisted vaginal hysterectomy;
TVH=total vaginal hysterectomy; LVSI=lymphovascular space invasion; VBT=vaginal
brachytherapy; EBRT=external beam radiation therapy
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Table 2: Summary of Patients with Recurrence
Patient | Pathologic features | Adjuvant Therapy Site of Vital Status
Recurrence

1 Stage 11 Carboplatin/paclitaxel x 6 cycles | Distant DOD
35mm tumor size
97% DOI
+ LVSI
Negative cytology

2 Stage 11 None, unknown reason for no Local DOD
55mm tumor size adjuvant therapy
23% DOI
+ LVSI
Negative cytology

3 Stage IA Carboplatin/paclitaxel, unknown | Distant DOD
1 1mm tumor size # cycles
0% DOI VBT
No LVSI
+ cytology

4 Stage 1A Carboplatin/paclitaxel, unknowny~ | Distant DOD
8mm tumor size # cycles
7% DOI VBT + pelvic EBRT
No LVSI
+ cytology

5 Stage IA None, no adjuvant therapy Regional Deceased,
8mm tumor size offered/recommended unknown
15% DOI cause of
No LVSI death
Negative cytology

6 Stage 11 Carboplatin/paclitaxel x 6 cycles | Distant DOD
43mm tumor size Pelvic EBRT
85% DOI
+ LVSI
+ cytology.

7 StagedA Carboplatin/paclitaxel x 6 cycles | Distant DOD
3 lmm.tumor size VBT
0% DOI
+ LVSI
+/cytology

8 Stage 11 Carboplatin/paclitaxel x 6 cycles | Distant DOD
15mm tumor size VBT + pelvic EBRT
<10% DOI
+ LVSI
Negative cytology

9 Stage 1B None, patient declined adjuvant Local DOD

22mm tumor size
60% DOI

therapy
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+ LVSI
Negative cytology
10 Stage IB Carboplatin/paclitaxel x 6 cycles | Distant DOD
62mm tumor size VBT + pelvic EBRT
61.5% DOI
+ LVSI
Negative cytology
11 Stage TA Carboplatin/paclitaxel x 6 cycles | Distant DOD
Smm tumor size VBT
20% DOI
Negative LVSI
Negative cytology
12 Stage TA Carboplatin/paclitaxel x 6 cycles | Distant DOD
7mm tumor size VBT
0% DOI
Negative LVSI
Negative cytology
13 Stage IB Carboplatin/paclitaxel x 6 cycles«,| Distant DOD
35mm tumor size VBT + pelvic EBRT
67% DOI
+ LVSI
Negative cytology
14 Stage [A None, adjuvant'therapy deferred | Regional Alive at
35mm tumor size due to medicahcomorbidities last follow-
45% DOI up 1 month
Negative LVSI after
Negative cytology recurrence
15 Stage 11 None, patient declined adjuvant Local Alive at
40mm tumor size therapy last follow-
<50% DOI up 30
Negative LVSI months
Negative cytology after
recurrence
16 Stagedl Carboplatin/paclitaxel x 5 cycles | Regional Lost to
20mmstumor size VBT follow-up
70% DOI
+ LVSI
Atypical cytology
17 Stage [A Carboplatin/paclitaxel x 6 cycles | Regional Alive at
25mm tumor size VBT last follow-
40% DOI up 11
+ LVSI months
Negative cytology after
recurrence

Abbreviations: DOI=depth of invasion; LVSI=lymphovascular space invasion; VBT=vaginal

brachytherapy; EBRT=external beam radiation therapy; DOD=dead of disease,
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Table 3: Multivariable analysis of clinical factors associated with overall and recurrence-free

22

survival
Select Characteristics n=94 (0N P value RFS P value
n (%) HR (95% CI) HR (95%) CI

LVSI

No 60 (64) Ref Ref

Yes 34 (36) 2.2 (0.7-7.1) 0.2 2.2 (0.6-7.9) 0.2
T Stage

Tla 71 (75) Ref Ref

T1b 9 (10) 1.1 (0.2-5.4) 0.9 1.8 (0.4-8.3) 0.4

T2 14 (15) 0.6 (0.2-2.2) 0.5 1.9 (0.5-7.4) 0.3
Peritoneal cytology

Negative 84 (89) Ref Ref

Positive 6 (6) 5.1 (0.9-28.1) 0.06 3.6 (0.6-21:0) 0.2
Assessed >4 pelvic lymph nodes

No 25(27) Ref Ref

Yes 69 (73) 0.4 (0.1-1.5) 0.16 095+(0#1=1.9) 0.3
Received 6 cycles of adjuvant
chemotherapy

No chemotherapy received 17 (18) Ref Ref

Received <6 cycles 14 (15) 0.1 (0.02-1.3) 0090 0.1 (0.01-1.2) 0.07

Received 6 cycles 61 (65) 0.2 (0.06-0.5) 0.002 0.2 (0.06-0.7) 0.01

Abbreviations: OS=overall survival; RFS=recurrence-frée survival; LVSI=lymphovascular space

invasion; Ref=references
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Figure 1: Recurrence-free survival
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Figure 2: Overall survival
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