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H I G H L I G H T S

• Combined VCB and chemotherapy is a promising form of adjuvant therapy for H-IR endometrial cancer.
• Combined VCB and platinum-based chemotherapy is well tolerated adjuvant therapy.
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Objective. To determine the progression free survival (PFS), toxicity, and patterns of failure for early stage,
high-intermediate risk (H-IR) patients in a phase II trial with adjuvant vaginal cuff brachytherapy (VCB) and
three cycles of carboplatin and paclitaxel.

Methods. Surgically staged patients with stage I-IIb endometrial cancer with H-IR factors were treated with
VCB (2100 cGy) followed by three cycles of carboplatin (AUC 6) and paclitaxel (175 mg/m2). The primary end-
point was PFS at 2 years, with toxicity and sites of failure as secondary endpoints. Toxicity was assessed by
patient report (CTCAE v. 3) as well as by delays or dose modifications in treatment.

Results. All patients completed VCB and 19/23 (83%) completed both VCB and 3 cycles of chemotherapy.
Mean time to complete VCB was 14.5 days with minimal acute toxicity noted. At 6 months, all toxicity related
to VCB had resolved. In total 60 cycles of chemotherapy were given, with one dose reduction (1.6%) for
grade 2 neuropathy and seven delays (11.6%) in treatment due to hematologic toxicity. At a median follow-up
of 44.5 months, 91% of patients remained progression free at 2 years. Four patients experienced a recurrence;
they recurred both locally and distant.

Conclusions. Adjuvant therapy with VCB and chemotherapy is well tolerated in a population of patients with
H-IR endometrial carcinoma and provides 2 year PFS of 91%. A randomized trial is currently underway to assess
whether combined VCB and chemotherapy reduces the rate of recurrence compared to external beam radiation
therapy (EBRT) in this patient population.

© 2013 Elsevier Inc. All rights reserved.

Introduction

Each year more than 49,000 women in the United States will be
diagnosed with endometrial cancer with 8190 deaths projected in
2013 [1,2]. In general, the prognosis for patients diagnosed with

endometrial cancer is excellent with the majority of cases diagnosed
with stage I disease. However, some patients within this group will
have risk factors such as tumor grade, depth of myometrial invasion,
and lymphovascular space invasion that will place recurrence risk as
high as 30% despite being diagnosed at an early stage [3,4]. For patients
with early stage endometrial cancer, post-operative adjuvant therapy
may have somebenefit. Two large cooperative-group trials, Gynecologic
Oncology Group (GOG) 99 and the Post Operative Radiation Therapy in
Endometrial Carcinoma (PORTEC-1) demonstrated a reduction in local
recurrence for patientswith stage 1 endometrial cancer having interme-
diate risk factors that were treated with adjuvant external beam pelvic
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radiation therapy (EBRT) compared to those who were only observed
[5,6]. While local recurrences were reduced in both studies, it is impor-
tant to note that there were no improvements in the overall survival
with adjuvant radiation therapy. Within GOG 99 a smaller subset of
patients with high-intermediate risk (H-IR) factors was identified.
This group represented only 1/3 of patients (n = 132), but 66% of re-
currences occurred in this group. In fact, for patients with H-IR factors,
the recurrence rate at 2 years was 26% for patients with no therapy
and 6% for patients receiving EBRT (relative hazard 0.42, p =
0.007) [4].

A subgroup of 99 patients with stage IC grade 3 endometrial cancer
was evaluated with PORTEC-1 patients, but was deemed too high risk
to undergo random assignment between EBRT and observation [7]. As
such, this group was excluded from the trial and all patients received
adjuvant EBRT. Despite this, the stage IC grade 3 population was noted
to have very poor outcomes with a 5 year overall survival of 58%
compared to patients randomized to EBRT (81%) or observation (85%)
on PORTEC-1. In addition, analysis of patterns of failure revealed a strik-
ing number of distant relapses in this subgroup, prompting questions
regarding the role of systemic therapy. Likewise, in GOG 99, patients
with H-IR features that randomized to observation had a 19% rate of dis-
tant failure at 48 months suggesting that systemic therapy could benefit
at least some node negative patients. Furthermore, approximately 10%
of endometrial cancer diagnoses are uterine papillary serous carcinoma
(UPSC) and clear cell carcinoma (CC). These are considerably more ag-
gressive variants of endometrial cancer with higher rates of both local
and distant relapses [8,9]. It is uncertain how to best treat patients
with early stage UPSC and CC tumors but a role for chemotherapy has
been queried by a number of investigators due to the biologic behavior
of these histologic subtypes [10–13]. Ideally, a role for both local control
and systemic control in adjuvant therapy is desirable. We conducted a
phase II trial to determine the progression free survival, toxicity, and
patterns of failure for surgically staged patients with early stage endo-
metrial cancer and H-IR factors treatedwith adjuvant VCB and systemic
chemotherapy.

Materials and methods

Patient eligibility

This IRB-approved phase II study recruited patients at the University
of Oklahoma Health Sciences Center from July 2007 to June 2009.
Patients underwent surgical staging to include hysterectomy, bilateral
salpingo-oophorectomy, pelvic and para-aortic lymphadenectomy and
pelvic washing. Patients with H-IR factors as defined by GOG 99 were
eligible if enrolledwithin 4 weeks of surgery. Recurrence risk was strat-
ified by patient age based on the presence of grade 2–3 tumor, positive
lymphovascular space invasion, and invasion of the outer 50% of the
myometrium. Patients aged 70 and older needed to have only one addi-
tional risk factor to meet the H-IR criteria, while patients aged 50 and
older needed to have two additional risk factors. In addition, we includ-
ed all patientswith stage IIb endometrial cancer and patients with stage
I-IIb serous and clear cell cancers. Adequate hematologic (absolute
neutrophil count N2000/mm3 and platelets N100,000/mm), renal (cre-
atinine ≤1.5 mg/dl), and hepatic (bilirubin ≤1.5 × laboratory normal
and SGOT ≤3 × laboratory normal) function and GOG performance
status of ≤2 were required.

Radiation therapy

All patients received HDR vaginal brachytherapy within 4 weeks of
surgery to avoid a delay in initiating systemic therapy. Three fractions
of 700 cGy were delivered to a depth of 0.5 cm for a total dose of
2100 cGy. The target of treatment was the proximal 3–5 cm of the
vagina with no more than 2/3 of the length of the vagina included in
the treatment volume. Brachytherapy fractions were separated by at

least 72 h and delivered using a cylinder with 192Iridium source. Com-
plications were assessed in terms of acute (≤30 days from completion
of treatment) and chronic (N30 days from completion of treatment)
GI, GU and vaginal toxicity.

Chemotherapy

Chemotherapywas initiatedwithin 2 weeks of completing radiation
therapy and consisted of 3 cycles of IV paclitaxel at 175 mg/m2 admin-
istered over 3 h followed by carboplatin AUC = 6 every 21 days.
Chemotherapy doses were calculated based on surface area and creati-
nine clearance was calculated by the Jelliffe formula for each cycle. Oral
dexamethasone (20 mg PO at 12 and 6 h prior to treatment), diphenhy-
dramine (50 mg IV) and famotidine (20 mg IV) were given prior to the
administration of paclitaxel to reduce the incidence of hypersensitivity
reactions. Ondansetron (16 mg IV) was given 30 min prior to chemo-
therapy for prophylaxis of nausea and vomiting.

Toxicity was classified according to the Common Terminology
Criteria for Adverse Events, version 3 (CTCAE, v. 3) guidelines. Dose
reductions for both carboplatin (AUC 5) and paclitaxel (135 mg/m2)
were implemented for febrile neutropenia or sepsis requiring IV antibi-
otics or treatment delays of ≥2 weeks for neutropenia b1500 cell/mm3.
Patients with delays of N3 weeks were removed from the study.
Carboplatin alonewas dose reduced for patientswith grade 4 thrombocy-
topenia. Treatment was delayed for patients with ≥grade 2 neuropathy
until toxicity resolved to ≤grade 1 with a subsequent dose reduction in
paclitaxel at next cycle. Patients with delay of N2 weeks for neuropathy
were removed from the study. Frequency and duration of treatment
interruptions due to toxicity were assessed.

Patient follow-up

Patients were evaluated weekly during radiation therapy. Before
each chemotherapy cycle the patients underwent physical examination,
toxicity assessment, CA 125, complete blood count and comprehensive
metabolic profile. All toxicity and adverse events were assessed and re-
ported. Toxicity was assessed using self-reported toxicity assessment
sheets that patients completed at each evaluation during the first two
years of surveillance. Once treatment was completed, the patient was
assessed every 3 months for the first 2 years and then every 6 months
for the next 3 years for recurrence of disease or toxicity from therapy.

Statistical analysis

The study was designed to determine the PFS at 2 years as the
primary endpoint. This was calculated from date of study entry to date
of relapse or death or censored at last contact date for patients with
no evidence of disease. To determine a sample size, it was anticipated
that 30 patients per year could be enrolled in the study. Using an esti-
mated recurrence rate of 30% for historic controls, a relative decrease
in the recurrence/death hazard of 50% translated into an increase in
PFS at 2 years to 85% for patients treatedwith the intervention. This dif-
ference required observing at least 35 failures to provide 90% statistical
power when type I error is limited to 0.05 (two-tailed test). The sample
size necessary to observe 35 recurrences under these conditions was
estimated to be 120 patients. This study was intended to collect pilot
data within our institution prior to the opening of GOG 249. Once this
cooperative group study was open for enrollment, we discontinued
our institutional study in favor of participating in GOG 249. Secondary
endpoints were overall survival, sites of relapse, and toxicity of therapy.
Patient baseline demographic and clinical characteristics were collected
and summarized. Kaplan–Meiermethods were used to estimate surviv-
al curves.
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