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Abstract

Objectives—After surgical debulking and volume-directed irradiation of the pelvis/para-aortic 

lymph nodes, treatment was randomized to compare recurrence-free survival (RFS) and toxicity 

between two chemotherapy regimens for the treatment of women with advanced stage endometrial 

carcinoma.

Methods—Treatment was randomized between 6 cycles of cisplatin [C] (50 mg/m2) and 

doxorubicin [D] (45 mg/m2) with or without paclitaxel [P] (160 mg/m2). Initially in paclitaxel 
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treated patients and, after May 2002, all patients received granulocyte growth factor with each 

cycle.

Results—Of 659 patients enrolled following surgery, 552 eligible patients were randomized to 

chemotherapy after irradiation. Accrual closed to Stage IV patients in June, 2003. Approximately 

80% completed six cycles of chemotherapy. Three deaths resulted from bowel complications and 

one death was due to renal failure. Hematologic adverse events, sensory neuropathy and myalgia, 

were more frequent and severe in the paclitaxel arm (p< 0.01) which was confirmed by Quality of 

Life assessments. Percentage of patients alive and recurrence-free at 36 months was 62% for CD 

vs. 64% for CDP. The hazard of recurrence or death relative to the CD arm stratified by stage is 

0.90 (95% CI is 0.69 to 1.17, p=0.21, one-tail). However, in subgroup analysis, CDP was 

associated with a 50% reduction in the risk of recurrence or death among patients with gross 

residual disease (95% CI: 0.26 to 0.92). Stage, residual disease, histology/grade, positive para-

aortic node and cytology, pelvic metastases and age were significantly associated with RFS.

Conclusion—The addition of paclitaxel to cisplatin and doxorubicin following surgery and 

radiation was not associated with a significant improvement in RFS but was associated with 

increased toxicity.
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Introduction

The optimal adjuvant therapy following surgical staging and maximum cytoreduction in 

stage III and IV endometrial carcinoma is yet to be established. Postoperative abdomino-

pelvic irradiation has been found to be efficacious for advanced endometrial cancer. [1–5]. 

Gynecologic Oncology Group (GOG) Protocol 94, a single arm phase II trial, established 

WAI to be tolerable with reasonable efficacy [6].

Chemotherapeutic options were explored in GOG Protocol 107, which compared single-

agent doxorubicin with the combination of doxorubicin and cisplatin [7]. Although no 

differences in survival were seen, the response rate was significantly higher with the two-

drug regimen and the data suggested an increase in progression-free survival.

The results of GOG Protocols 94 and 107 led to the design of GOG 122, which compared 

WAI to the combination of cisplatin and doxorubicin [8] in patients with advanced, 

optimally debulked (≤ 2 cm residual disease) endometrial cancer. In that study, WAI was 

prescribed as 30 Gy in 20 fractions to the abdomen followed by 15 Gy in 8 fractions to the 

pelvis. The chemotherapy regimen consisted of seven cycles of doxorubicin 60 mg/m2 and 

cisplatin 50 mg/m2 every 3 weeks followed by one additional cycle of cisplatin.

Paclitaxel appears to elicit good response in endometrial cancer based upon both phase II 

and phase III data. In GOG 129-C, as a second line single agent for persistent or advanced 

endometrial carcinoma, paclitaxel achieved a 28% response rate with a 6.5% compete 

response rate [9].
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It was thought that further advantages may be realized by combining both adjuvant 

chemotherapy and radiation given prior results suggesting activity and/or feasibility of 

combining irradiation with chemotherapeutic in the treatment of advanced endometrial 

cancer. [10–12]. Considering the higher objective response rates reported in GOG 107 for 

the combination of doxorubicin and cisplatin in advanced endometrial carcinoma combined 

with the favorable irradiation results of GOG 94 and the positive findings of GOG 129-C 

with respect to paclitaxel, it seemed appropriate to combine tumor volume- directed pelvic 

irradiation with chemotherapy arms containing all active chemotherapeutic agents.

The general underlying hypothesis was that, following surgical cytoreduction and 

radiotherapy, combination chemotherapy may reduce both locoregional and systemic 

recurrence rates. Sequential rather than concurrent delivery of the two modalities was 

proposed in an attempt to limit the overall toxicity and allow a maximum therapeutic dosing 

of both modalities.

Therefore, the primary objective of this trial was to test the hypothesis of no increase in 

recurrence-free survival associated with the addition of paclitaxel to cisplatin and 

doxorubicin in patients with Stage III or IV endometrial carcinoma (≤ 2 cm residual disease) 

following initial surgery and tumor volume directed irradiation. Both acute and long term 

adverse events were to be assessed including patient-reported peripheral neuropathy.

Methods

Patients diagnosed with Stage III or IV endometrial carcinoma of any histology, including 

clear cell and serous papillary carcinomas, with disease limited to the pelvis and abdomen, 

were initially eligible. When the results of GOG 122 were reported demonstrating 

chemotherapy to be superior to radiation, patients with disease outside of the pelvis were no 

longer permitted to enroll in this study except patients with positive para-aortic nodes. As of 

June 2003, eligible patients had to have positive adnexa, tumor invading the uterine serosa, 

positive pelvic and/or para-aortic nodes, positive pelvic washings or vaginal involvement 

within the radiation port. Surgery must have included hysterectomy and bilateral 

salpingoophorectomy. Pelvic or para-aortic lymph node sampling was not required. 

Radiotherapy (RT) was to be initiated within 8 weeks after surgery, and chemotherapy was 

to be initiated within 8 weeks after radiation.

Tumor debulking must have resulted in a maximal residual diameter of 2 cm. All patients 

with positive para-aortic node were required to undergo scalene node biopsy and/or chest 

CT scan. Ineligibility would result if either test was positive for metastasis. Pre-entry 

chemistry requirements included: absolute neutrophil count (ANC) ≥ 1500/mcl, platelet 

count ≥ 100,000/mcl, SGOT, SGPT, and alkaline phosphatase ≤ 3 X normal, bilirubin ≤ 1.5 

X normal, creatinine ≤ 1.6 mg/dl, and LVEF ≥ 50% measured within 6 months of entry. 

Patients must have had a GOG performance status of no more than two. IRB approval and 

informed consent were required.

Ineligible patients included those with recurrent disease, a history of pelvic or abdominal 

radiation therapy, a history of malignancy evident within the last 5 years or who had 
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received prior chemotherapy or radiation therapy for that malignancy or a history of a 

serious comorbid illness that would preclude protocol therapy were ineligible and those with 

an expected survival of less than three months.

After obtaining informed consent, patients were registered with verification of eligibility, 

prior to initiation of radiation therapy. Tumor volume directed pelvic plus or minus para-

aortic node irradiation with or without vaginal boost was then to be given to all patients.

All radiation treatments were delivered by megavoltage equipment ranging from 6 to 25 MV 

photons. The minimum source skin distance (SSD) was 80 cm. Cobalt 60 equipment was not 

acceptable. If an intravaginal boost was used, it was delivered with an intravaginal cylinder 

at high dose rate (HDR) or low dose rate (LDR). Acceptable isotopes included cobalt or 

iridium for HDR, radium or cesium for LDR. Localization films taken on the simulator were 

necessary in all cases. To participate in the trial, the institutions must have demonstrated 

ability to achieve an accuracy of ± 3% in measuring the output of their sources and ± 5% in 

delivering the prescribed dose.

Patients with pathologically negative para-aortic lymph nodes (at least 2 nodes sampled) 

were treated with only pelvic irradiation. If the para-aortic lymph nodes were positive, or if 

fewer than two para-aortic nodes were sampled, the patient received extended field pelvic/

para-aortic radiotherapy. If there was tumor extension into the vagina, the external beam 

field was modified to include the disease volume with a 2 cm margin with the patient 

receiving intravaginal boost brachytherapy at the discretion of the radiation oncologist.

The pelvis was treated with a four-field box technique with a superior border at the L5/S1 

interspace, the inferior border to the mid-portion of the obturator foramen, and the lateral 

borders 1.5 cm beyond the lateral margin of the true pelvis at its widest point.

The extended pelvic/para-aortic fields were treated with a four-field technique covering both 

areas, a four-field pelvic technique with an appropriately gapped AP/PA para-aortic (PAN) 

field, or a combined technique using AP/PA fields that covered both areas, and lateral fields 

that covered only the pelvis. The para-aortic field extended to the T11/T12 interspace, with 

lateral borders that had a margin of at least 1 cm on all lymph nodes. The pelvis was treated 

with a daily fraction size of 1.80 Gy to a total dose of 50.40 Gy. Para-aortic lymph nodes 

were treated with a daily fraction size of 1.50–1.80 Gy, to a total dose of 43.50 Gy.

The optional intravaginal boost was delivered with a vaginal cylinder. A dose of 7 Gy HDR 

in one fraction or 10 Gy LDR in one insertion, at .4–.65 Gy/hr, measured at a depth of 5 mm 

from the surface of the cylinder, was prescribed. Alternate fractionation schedules were 

accepted, so long as they delivered a biologically equivalent boost dose.

Following radiation therapy, the GOG Statistical and Data Center (SDC) randomly assigned 

the treatment regimen to patients agreeing to continue on study and who had no evidence of 

recurrent disease. The sequence of treatment assignments, allocated with equal probability 

within strata using balanced blocks, was concealed from institutions and patients until 

randomization. Stratum levels were defined by the use of extended field radiation.
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The control regimen for this study consisted of doxorubicin (D) 45 mg/m2 IV followed 

immediately by cisplatin (C) 50 mg/m2 IV with optional filgrastim (G-CSF) 5mcg/kg/day on 

days 2–11. The maximum body surface area used for dose calculations was 2.0 m2. 

Beginning in May, 2002, filgrastim or pegfilgrastim was included in this regimen until the 

absolute neutrophil count (ANC) had reached 10,000/mm3 following the expected 

chemotherapy induced neutrophil nadir. The chemotherapy was to be administered every 21 

days for a maximum of six cycles.

The experimental regimen for this trial was the same for doxorubicin (D) and cisplatin (C) 

on day 1 but on day 2 paclitaxel (P) 160 mg/m2 IV over 3 hours was added. Filgrastim 5 

mcg/kg/day on days 3–12 or pegfilgrastim 6 mg on day 3 was to be given. The treatment 

interval was 21 days for a maximum of six cycles.

On day one, antiemetics included dexamethasone 10 mg IV and a 5HT3 antagonist. The 

paclitaxel premedication consisted of dexamethasone 20 mg 5–12 hours prior to paclitaxel.

For grade 4 hematologic toxicity, doxorubicin was reduced to 30 mg/m2, cisplatin to 30 

mg/m2 and paclitaxel to 125 and 100 mg/m2. No cycle of study therapy was to be given until 

the ANC was ≥ 1000/mcl and the platelets ≥ 100,000/mcl. Treatment discontinuation was 

recommended in patients who experienced neutropenia lasting longer than 14 days, despiteG 

-CSF, and in patients on the lowest dose level with neutropenic fever or a treatment delay of 

more than seven days. All study treatment was discontinued in patients with progressive 

disease.

Data were collected and reviewed centrally at the SDC. The protocol study chairs (HDH and 

(SKG) reviewed patient data to assess protocol compliance and adverse events. The protocol 

Radiation Oncology Co-Chair (SKG) reviewed all reported grade 3–5 adverse events 

attributed to radiotherapy. Pathology materials were collected at the SDC and reviewed by 

members of the GOG Pathology Committee including slides documenting the primary and 

metastatic disease, histologic tumor cell type and grade. The GOG Gynecologic Oncology 

Committee centrally reviewed all patient eligibility data without knowledge of outcome. The 

GOG Radiation Oncology Committee centrally reviewed all radiation treatment materials 

including films, dosimetry and daily treatment records.

The primary endpoint used to compare the treatment regimens is recurrence-free survival 

(RFS). Recurrence-free survival is defined as the number of months a patient survives 

without reappearance or progression of disease starting from chemotherapy randomization. 

Patients alive without disease recurrence are censored at the date of last contact.

The accrual goal was originally 434 patients with follow-up until 218 RFS events were 

reported. This sample size was increased to 614 to offset the decrease in overall risk of 

recurrence when patients with stage IV disease were no longer enrolled. This increase was 

reviewed and approved without knowledge of treatment comparison results. Two hundred 

and eighteen events would provide statistical power of 80% to detect a proportional decrease 

of 29% in the hazard rate when testing at the level of 0.05 with a one-tail test [13]. A 

planned interim efficacy and futility analysis of RFS was performed when 137 disease 
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recurrences or deaths were reported to the Data Monitoring Committee (DMC) in January 

2005 [14]. The DMC voted to continue the study as planned.

The cumulative incidence of local-regional recurrences (LRR) counted recurrences when the 

initial site of recurrence was limited to the following areas: pelvis, vagina, and pelvic or 

para-aortic nodes. The cumulative incidence of distant recurrence (DR) counted any distant 

recurrence outside these areas of LRR. Deaths prior to recurrence were considered 

competing events for estimating cumulative incidence. Distant recurrences were also 

considered as competing events for calculating the cumulative incidence of local-regional 

recurrence. At the time of this report, OS data were not sufficiently mature for final analysis 

with only 181 deaths reported.

All acute adverse events, regardless of attribution, were graded using the Common Toxicity 

Criteria Version 2.0 for patients who received study chemotherapy. Adverse events 

occurring after completion of treatment were graded according to the RTOG/EORTC Late 

Radiation Morbidity Scoring Scheme. The cumulative incidence of treatment-related grade 3 

or higher gastrointestinal (GI) effects during follow-up was estimated. Deaths prior to 

documentation of late GI toxicity were considered competing events.

A log rank test [15] stratified by FIGO Stage (III vs. IV) was used to test the independence 

of treatment with RFS in all eligible patients categorized by their random treatment 

assignment. The product-limit method [16] was used to obtain RFS life table estimates. The 

treatment effect on RFS, adjusting for FIGO Stage, was estimated using a Cox proportional 

hazards (PH) model [17]. Multiple variable PH regression models with baseline clinical, 

pathologic and host characteristic covariates were used to assess prognostic factors and 

subgroup effects for exploratory analyses.

Starting after August 27, 2001, the FACT/GOG-Ntx subscale was administered to patients 

to assess patient-reported peripheral neurotoxicity at baseline, end of treatment and 6 months 

after treatment [18]. Scores could range from 0 (severe neuropathy) to 44 (no neuropathy) 

and were prorated when more than 50% and less than 100% of items were answered.

Baseline Ntx scores were examined for their comparability between arms using a two-

sample two-tailed t-test. The independence of the follow-up Ntx score and treatment was 

analyzed using a linear mixed model with unstructured covariance matrix accounting for 

correlations among the repeated measures and adjusted for the baseline score. Restricted 

maximum likelihood was used to estimate the covariance parameters. The denominator 

degrees of freedom were computed using a general Satterthwaite approximation. The 

interaction of treatment and assessment point was examined for constant treatment 

differences in the Ntx subscale scores across time. When the interaction effect was 

significant, treatment differences in the Ntx subscale score were tested at each time point 

using contrasts to obtain adjusted mean differences.

Results

From July 3, 2000 to September 13, 2004, 659 patients were enrolled onto this trial 

following surgery and informed consent. Of the 659 registered patients, 552 were 
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subsequently deemed eligible and, following irradiation, received a random treatment 

assignment. (Figure 1). Following irradiation, there were 30 patients who refused further 

treatment or randomization, 29 patients with intervening progression of cancer and 14 

patients with various other reasons for not participating in the randomized component of this 

study (including two deaths prior to randomization, one attributable to radiation therapy) 

[18,19]. This report includes 218 RFS events with a median follow-up of 47 months among 

living patients without evidence of recurrence.

As noted in Table 1 (Characteristics of Randomized Patients), the median age for both arms 

of the study was 58 and most (89%) of the patients were Caucasian. Of the 552 randomized 

patients, 18% had either clear cell or serous histology. Sixty-six Stage IV patients were 

randomized before the results of GOG 122 (June, 2003) were released and the eligibility 

criteria no longer permitted Stage IV patients to be enrolled. The median pretreatment CA 

125 value was 32 mcg/ml.

Among patients randomly assigned treatment, 97% received between 45 and 55.5 Gy to the 

pelvis, 49% were also treated to the para-aortic nodes, and 49% received an extended boost 

to the vagina (Table 2). Approximately 80% of eligible patients completed six cycles of 

chemotherapy (Table 3). Study treatment was discontinued early for recurrence in 3% of the 

patients and for toxicity in 10%, while 5% of the patients refused to complete six cycles. 

One patient died before completing all 6 cycles of CDP therapy. In each arm, approximately 

80% of each drug’s cumulative planned total dose was given over a maximum total 

treatment time of 5 months.

In Table 4a is a summarization of the maximum grade of acute adverse events reported, 

regardless of attribution, over a maximum of 6 cycles of study chemotherapy for each 

treated patient within each adverse event category. Table 4b summarizes the maximum 

grade of any reported late adverse event occurring during the follow-up period. The 

cumulative probability of a late grade 3 or higher treatment-related gastrointestinal adverse 

event was 5%.

There were 422 eligible patients (206 in regimen I and 216 in regimen II) who received at 

least one cycle of chemotherapy and completed a baseline and at least one follow-up 

assessment. The mean scores of Patient-Reported Neurotoxicity are presented in Table 5. 

Baseline Ntx scores did not differ between the two regimens. After adjusting for baseline 

score, the fitted linear mixed model estimates indicated that the treatment effect on the Ntx 

scores were not constant within 4 weeks of last cycle and at 6 month post last cycle 

(p<0.001 for interaction between treatment and assessment times). Within 4 weeks of last 

cycle, the mean Ntx score was 32.9 points; 5.2 points worse (95% CI: 4.0~6.5; p<0.001) in 

the CDP arm than that in the CD arm (38.1 points). The difference in Ntx score between 

regimens is clinically and statistically significant. Six months after completing treatment, the 

difference was diminished but still remained statistically significant (difference=1.6; 95% 

CI: 0.3~2.8; p=0.014).

Sixty-two percent of patients on the cisplatin and doxorubicin (CD) arm were alive, 

recurrence free 36 months following randomization compared to 64% of patients on the 
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cisplatin, doxorubicin and paclitaxel (CDP) arm. There is no statistically significant decrease 

in the risk of recurrence or death associated with the CDP regimen (p=0.21, one-tail) (Figure 

2). The ratio of the hazard of recurrence or death relative to the CD arm stratified by stage is 

0.90 (95% CI is 0.69 to 1.17). The median follow up time among those alive, recurrence-

free is 46 months for CD and 47 months for CDP. Nearly 30% of patients had a distant 

recurrence and 10% had a local-regional recurrence (Figure 3). Survival data are not yet 

mature for final analysis.

The majority of deaths are due to disease, but 3 of the randomized patients died as a result of 

complications due to small bowel obstructions related to radiation effects. One patient who 

was never randomized had radiation interrupted by nausea and vomiting and died 3 weeks 

later. One patient died as a result of multiple events related to chemotherapy including acute 

renal failure.

Exploratory analyses were performed to assess the consistency of treatment effect across 

subgroups and are summarized as forest plots in Figure 4. The p-value for the test for 

homogeneity of treatment effects within the subgroups defined by residual disease (none or 

microscopic vs. gross) at study entry was 0.076. There was a 50% (HR: 0.50; 95%CI: 0.27 

to 0.92) reduction in the risk of recurrence or death in the CDP arm among those with gross 

residual disease (GRD) compared to the CD arm. (Figures 4,5). Among patients with no 

GRD who did not receive EFRT, the effect of treatment favors the CDP regimen. However, 

the effect of treatment among those with no GRD who did receive EFRT does not favor 

CDP; in fact, although not definitive, it slightly favors CD. However, CDP appears to be 

favored among those with GRD regardless of the radiation field used. Among the 77 patients 

who had one, negative, or no PA nodes sampled and did not receive EFRT, the treatment 

effect appears to favor CDP. Among those who were not prescribed EFRT, that is, only 

received pelvic RT, and had no gross residual disease there is little, if any, treatment 

difference. With the exception of GRD and extent of the radiation field, there is no other 

suggestion of a heterogeneous effect of treatment within subgroups.

In a multiple variable proportional hazards regression model adjusting for stage (IV vs. III), 

residual disease (gross vs. none or microscopic), EFRT and interactions between treatment 

and both GRD and EFRT; age, histology and grade, positive para-aortic nodes, pelvic 

metastasis, and positive cytology were statistically significantly associated with RFS (Table 

6). The unadjusted Kaplan-Meier estimates of RFS by histology and grade are displayed in 

Figure 6 showing lower RFS for patients with clear cell and papillary serous tumor 

histology. Once other factors are adjusted for, there was no statistically significant 

association of black racial designation and elevated CA 125 with RFS. Other factors not 

statistically significant at the p< 0.05 level in univariate models were positive pelvic nodes 

(any vs. none vs. not evaluated), GOG performance status, myometrial invasion (none vs. 

<50%, vs. >50%), and pathologically confirmed presence of lymphovascular space 

involvement, vaginal metastasis, bladder metastasis, and abdominal metastasis.

Homesley et al. Page 8

Gynecol Oncol. Author manuscript; available in PMC 2015 June 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Discussion

In this trial, when added to cisplatin and doxorubicin following completion of surgery and 

radiation therapy, paclitaxel added toxicity including patient-reported peripheral neuropathy; 

however, it did not contribute to a significant improvement in recurrence-free survival. An 

exception may be noted in patients with macroscopic residual endometrial cancer.

Approximately 80% of patients completed six cycles of chemotherapy using either drug 

regimen, reflecting acceptable tolerance of chemotherapy after full radiation. Nearly all 

patients received growth factors beginning with the first course of chemotherapy. There was 

no significant gastrointestinal manifestation of toxicity from combining doxorubicin and 

radiation. The cumulative probability of a late grade 3 or higher treatment-related 

gastrointestinal adverse event was acceptable at 5%. On average, the patient-reported 

neurotoxicity scores at treatment completion and six months later were significantly worse 

for the paclitaxel arm. (Table 5)

After this trial was activated, paclitaxel combined with doxorubicin and cisplatin in a phase 

III (GOG 177) treatment trial for patients with measurable, advanced or recurrent 

endometrial cancer was reported to be superior (15 month median survival) to doxorubicin 

and cisplatin.[18]. Additionally, results of GOG 122 indicated that combination 

chemotherapy significantly improved progression-free and overall survival compared with 

WAI but was associated with worse acute toxicity. [7] There was an estimated 29% decrease 

in the risk of progression or death and a 32% decrease in the risk of death associated with 

the chemotherapy arm. At 60 months, 50% of the chemotherapy patients were predicted to 

be alive, recurrence-free compared with 38% of WAI patients. The deaths of eight patients 

(4%) on the chemotherapy arm and five patients (2%) on the WAI arm were attributable to 

study treatment.

The RFS estimates from GOG 122 appear worse for both arms than in the present trial. 

However there are some differences between the trials that may explain the lower 

percentage of patients alive, recurrence-free in GOG 122. In the present trial, RFS was 

calculated from time of randomization after completion of radiation therapy. Furthermore, of 

the 659 patients consented, 107 patients (16%) either did not meet eligibility or refused 

chemotherapy (4.4%) or had intervening recurrence (3.9%). This may have screened out 

patients with worse prognosis and did screen out patients with early recurrence. 

Additionally, enrollment of patients with Stage IV disease was stopped early in this trial, 

favoring a better overall prognosis. It is also possible that patient selection may have 

differed for these two sequential studies given the therapeutic options in each trial

The toxicity profiles of the two regimens (Table 4) revealed significantly more acute 

myelosuppression, including febrile neutropenia, infection, pain myalgia and sensory 

neuropathy, in patients on the CDP arm. In addition, the patient-reported neuropathy on the 

CDP arm was significantly worse than that on the CD arm. The magnitude of the difference 

assessed within 4 weeks of last cycle was substantial and clinically meaningful, when 

compared to other patient populations with significant neuropathy as measured by the same 
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scale [18,20–21]. More details of the patient-reported neurotoxicity analysis will be reported 

elsewhere.

There were several significant prognostic factors found in exploratory analyses including: 

residual disease (gross vs none or microscopic), age, histology and grade, positive para-

aortic nodes, pelvic metastasis, and positive cytology. Relative to grade 1 endometrioid 

adenocarcinoma, grade 3 endometrioid adenocarcinoma with a RFS hazard ratio of 3.12 was 

similar to 3.45 for clear cell histology. Serous histology had the largest effect on RFS 

relative to grade 1 endometrioid adenocarcinoma, with a hazard ratio of 4.43. This has been 

reported by others. [5,8,22,23]. The limited enrollment of patients with Stage IV disease 

may explain why abdominal metastasis was not considered a prognostic factor after 

adjusting for stage.

A RFS hazard ratio of 1.58 for positive cytology remains controversial in its significance 

[24,25]. Yet, on the relative scale, the RFS hazard ratio for positive cytology is in the range 

of positive adnexa (1.50), and less than that of positive para-aortic nodes (2.35) and serous 

histology (4.43).

From the acceptable toxicity noted in this trial, full dose chemotherapy with growth factor 

support can readily be given following pelvic radiation and extended field radiation with or 

without vaginal boost.

Given the caveats of subset analyses, the data from this study suggests that if there is any 

benefit due to paclitaxel, it is primarily observed among those patients with gross residual 

disease and possibly those with no gross residual disease who do not receive EFRT. It is 

possible that the treatment-by-gross residual disease (GRD) interaction result is spurious, 

however; the results of GOG 177 support the subgroup analysis results of improved RFS for 

gross residual disease in this study. The vast majority of patients in this study had no GRD. 

The results in this subgroup not treated with EFRT would need to be evaluated further in 

other studies.

EFRT was only prescribed for patients who had positive PA nodes or in whom 1 or fewer 

PA nodes were sampled. Thus, in this trial, it cannot be determined definitively if the lack of 

treatment difference among those with no gross residual tumor who received EFRT is purely 

due to the extended field radiation given. However, in an effort to address this, it was found 

that 77 patients who should have received EFRT did not. Among these patients, the 

treatment effect appears to favor CDP. However, the decision to use or not use EFRT in 

these patients is likely to be confounded with prognosis.

In conclusion, in patients with advanced local or regional stage III endometrial carcinoma 

with ≤ 2 cm maximum residual tumor following surgery and volume directed radiation, the 

addition of paclitaxel to cisplatin and doxorubicin was not associated with a significant 

improvement in RFS but was associated with increased morbidity. Because of the small 

number of patients with gross residual disease that may have benefited from the addition of 

paclitaxel, this should be used for hypothesis generating purposes. Three important high risk 

groups were identified: clear cell histology, papillary serous histology, grade 3 

adenocarcinoma and patients with gross residual disease.
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Figure 1. 
CONSORT Diagram
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Figure 2. 
Recurrence-Free Survival for Chemotherapy Regimens
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Figure 3. 
Cumulative Incidence of Recurrence by Site
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Figure 4. 
Recurrence-Free Survival Treatment Hazard Ratios by Subgroup
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Figure 5. 
Recurrence-Free Survival by Residual Tumor Status
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Figure 6. 
Recurrence-Free Survival by Tumor Histology and Grade
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Table 6

Multiple Variable Proportional Hazards Model Hazard Ratio Estimates adjusted for treatment, stage, gross 

residual disease (GRD), extended field radiation (EFRT) and interactions between GRD, EFRT and treatment

Covariate Name Covariate Value RFS Hazard Ratio 95% Confidence Interval

Age at study entry Relative to a 1 year increase in age 1.03 (1.02, 1.05)

Tumor Non-serous/non-clear cell grade 1 1.00 Reference group

Histology and Grade Non-serous/non-clear cell grade 2 2.18 (1.23, 3.85)

Non-serous/non-clear cell grade 3 3.12 (1.78, 5.47)

Uterine clear cell carcinoma 3.45 (1.62, 7.36)

Uterine papillary serous carcinoma 4.43 (2.45, 8.02)

Pelvic Cytology Positive vs. Negative 1.58 (1.17, 2.15)

Missing, suspicious, unknown vs. Negative 1.23 (0.80, 1.90)

Para-aortic Nodes Positive vs. Negative 2.35 (1.53, 3.62)

Not Evaluated vs. Negative 1.53 (1.01, 2.33)

Pelvic metastasis Tubes, Ovaries, or Serosa vs. All others without metastasis to the 
tubes, ovaries and serosa

1.50 (1.13, 1.99)

GRD = gross residual disease

EFRT = extended field radiation therapy

RFS = Recurrence-free survival

Gynecol Oncol. Author manuscript; available in PMC 2015 June 08.


