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The addition of paclitaxel to doxorubicin and cisplatin and
volume-directed radiation does not improve overall survival (OS) or
long-term recurrence-free survival (RFS) in advanced endometrial
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• No significant difference in OS in women with advanced-stage endometrial cancer on cisplatin and doxorubicin +/− paclitaxel
• Despite a slight protective effect on OS and long-term RFS, the addition of paclitaxel comes with increased neurotoxicity.
• Second malignancies were reported in 36 patients, including 13 breast cancers occurring mostly in the arm with paclitaxel.
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Objectives. To determine if the addition of paclitaxel (P) to cisplatin and doxorubicin (CD) following surgical
debulking and volume-directed radiation therapy improved long-term, recurrence-free survival (RFS) and over-
all survival (OS) in patients with advanced-stage endometrial cancer (EC).

Methods. Prospective, randomized GOG trial comparing (CD) (50mg/m2)/(45mg/m2)+/− (P) (160mg/m2)
following volume-directed radiation and surgery in advancedEC. A Kaplan-Meier (KM) analysis characterized the
relationship between treatment arms and the OS outcome, a log-rank test assessed the independence of treat-
ment with the OS outcome, and the treatment effect on estimated OS was determined using a Cox proportional
hazards (PH)model stratified by stage. The PH assumptionwas assessed using a test of interaction between treat-
ment variable and the natural logarithm of survival time. Adverse events, regardless of attribution, were graded.

Results. Since initial publication, 60 deaths occurred, leaving 311 patients alive with 290 (93.8%) recurrence-
free. There was no significant decrease in the risk of recurrence or death associated with the CDP treatment reg-
imen stratified for stage (p= 0.14, one-tail). The exploratory analysis for OS and the corresponding homogeneity
tests for different effects across subgroups revealed only EFRT and EFRT & GRD status to have significantly differ-
ent treatment effects (p = 0.027 and p = 0.017, respectively). Second primary malignancies were identified in
17/253 (6.4%) and 19/263 (7.0%) of patients treated with CD and CDP respectively. Breast (2.4%) followed by
colon (1%) were the two cancers most frequently diagnosed in this setting.
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Conclusion. No significant difference between treatment arms was identified. Subgroup analysis both in the
initial and current reports demonstrated a trend towards improved RFS and OS in patients treated with CDP
and EFRT. This long-term analysis of outcomes also identified the necessity of providing on-going cancer screen-
ing to patients enrolled in trials.

© 2019 Published by Elsevier Inc.
Table 1
Patient and tumor characteristics for all eligible patients in GOG-0184.

Characteristic Regimen Total

CD CDP

N % N % N %

Age group
20–29 1 0.4 0 0 1 0.2
30–39 15 5.6 4 1.4 19 3.4
40–49 42 15.6 46 16.3 88 15.9
50–59 91 33.7 114 40.4 205 37.1
60–69 78 28.9 83 29.4 161 29.2
70–79 37 13.7 32 11.3 69 12.5
≥80 6 2.2 3 1.1 9 1.6

Ethnicity
Hispanic or Latino 8 3.0 6 2.1 14 2.5
Non-Hispanic 244 90.4 257 91.1 501 90.8
Unknown/not specified 18 6.7 19 6.7 37 6.7

Race
White 236 87.4 258 91.5 494 89.5
Black/African American 16 5.9 13 4.6 29 5.3
Asian 10 3.7 3 1.1 13 2.4
Am Indian/Alaskan Native 0 0 1 0.4 1 0.2
Native Hawaiian/PI 3 1.1 1 0.4 4 0.7
Unknown 5 1.9 6 2.1 11 2.0

Performance status
0 186 68.9 194 68.8 380 68.8
1 79 29.3 85 30.1 164 29.7
2 5 1.9 3 1.1 8 1.4

Cell type
Adenocarcinoma, NOS 2 0.7 1 0.4 3 0.5
Clear cell 12 4.4 13 4.6 25 4.5
Endometrioid 185 68.5 197 69.9 382 69.2
Mucinous 1 0.4 0 0 1 0.2
Mixed epithelial 24 8.9 30 10.6 54 9.8
Adenosquamous 3 1.1 2 0.7 5 0.9
Undifferentiated 7 2.6 2 0.7 9 1.6
Serous 36 13.3 37 13.1 73 13.2

Histologic grade
1 46 17.0 45 16.0 91 16.5
2 98 36.3 100 35.5 198 35.9
3 108 40.0 120 42.6 228 41.3
Not specified 18 6.7 17 6.0 35 6.3

Stage
III 238 88.1 248 87.9 486 88.0
IV 32 11.9 34 12.1 66 12.0

Residual disease size
Microscopic residual 245 90.7 250 88.7 495 89.7
Gross residual 25 9.3 32 11.3 57 10.3

Total 270 48.9 282 51.1 552 100.0
1. Introduction

Excluding node positive patients, b10% of all endometrial cancer
(EC) are considered advanced stage. Historically, Stage IV disease was
associated with such poor survival, the term curative intent was rarely
used in the context of treating this condition. Macroscopic intraperito-
neal disease was considered inoperable and cytoreductive efforts rarely
undertaken. Successful use of whole-abdominal radiation (WAR) ther-
apy at single institutions led to its adoption in treating advanced-stage
EC with small-volume residual disease [1–5]. Evolution in thought and
protocol development resulted in GOG #94, wherein Stage III/IV EC pa-
tients with small-volume residual disease were treated with WAR, as
were all clear cell or papillary serous cancers [6,7]. Contemporaneous
studies provided the basis to add chemotherapy to treatment regimens
[8–10]. Consequently, GOG#122 opened for accrual for stage III/IV EC
patients with residual disease b2 cm, treating with WAR or eight cycles
of cisplatin plus doxorubicin (CD) [11]. This trial closed in 2000 with
data too immature for analysis. Nevertheless, evidence suggested a pos-
sible benefit in combining radiation and chemotherapy in treating ad-
vanced stage EC [11]. Resultantly, GOG#184 opened to patients with
stage III/IV disease and small volume residual disease. Treatment in-
cluded volume-directed radiation therapy followed either by CD and
filgrastim (G-CSF) or 3-h paclitaxel (P)+CD+G-CSF. The primary end-
point RFS, as well as acute and late adverse events, were reported in
2009 [12]. In comparing the two treatment arms, no difference in the
primary endpoint, RFS, was identified, however those treated with
CDP suffered from increased neurotoxicity when compared to those
treated with CD alone [12]. Primary and secondary study endpoints,
overall survival (OS) and long-term RFS are herein reported.

2. Materials and methods

In July, 2000, protocol accrual was open to patients diagnosed with
Stage III or IV endometrial carcinoma of any histology if the disease
was limited to the pelvis and abdomen. Required surgery included
hysterectomy and bilateral salpingo-oophorectomy with residual
disease measuring b2 cm. in diameter. Retroperitoneal node sampling
was not required, but if positive para-aortic lymph nodes were identi-
fied, a negative scalene node biopsy and/or chest CT scan, were require-
ments. Radiotherapy (RT) was to be initiated within 8 weeks after
surgery, and chemotherapy within 8 weeks after radiation. Once GOG-
122 identified superior outcomes associated with chemotherapy vs.
WAR, only patients with disease in the adnexae, pelvic and/or para-
aortic nodes, vagina within the radiation port, involvement of the
uterine serosa, or with positive pelvic washings, remained protocol
eligible.

Pre-entry requirements, eligibility, and the specifics related to
radiation therapy and chemotherapy can be reviewed in the publication
by Homesley et al. [12].

Ineligible patients included those with co-morbid conditions
precluding completion of protocol treatment; recurrent disease; prior
pelvic or abdominal RT; a history of malignancy evident within the
last 5 years or treatment with radiation or chemotherapy for that
malignancy.

Following RT, the GOG Statistical and Data Center (SDC), randomly
assigned the chemotherapy regimen, administered every 21 days for a
maximum of six cycles, if patients were recurrence-free and agreeable.
The sequence of treatment assignments, allocated with equal probabil-
ity within strata using balanced blocks, was concealed from institutions
and patients until randomization. Stratum levels were defined by the
use of extended field radiation.

The GOG review process of eligibility, including central pathology
review; protocol treatment; and adverse events was previously
described in detail [12].

Of the 659 patients initially registered, 586were randomized; 270 of
288 patients allocated to CD (control arm) were eligible, while 282 of
298 patients allocated to CDP (experimental arm) were eligible,
resulting in 552 eligible patients for an intent-to-treat analysis. Patient
and tumor characteristics for the eligible patients are presented in
Table 1. The age range in the CD treatment arm was 26 to 84 years



15N.M. Spirtos et al. / Gynecologic Oncology 154 (2019) 13–21
and in the CDP treatment arm was 36 to 86 years (median age of both
being 58 years). The patient characteristics in Table 1 of the 2009 RFS
paper were found to be correct when re-examined with the exception
of twopoints: (1) the RFS paper listed 16women aged 30–39,which ap-
pears to be incorrect, and (2) the RFS paper incorrectly listed18 patients
and 11 patients in the CD arm and CDP arm respectively as being
“Other” race, while the numbers for the “Race not specified”, “Asian”,
“American Indian/Alaskan native”, and “Native Hawaiian/PI” were still
listed out. As the totaled numbers and percentages were slightly
askew, they were adjusted accordingly and the correct information
can be seen in Table 1.

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 dis-
tant recurrence outside these areas of LRR. Deaths prior to recurrence,
were considered competing events for estimating cumulative incidence.
Distant recurrenceswere also considered as competing events for calcu-
lating the cumulative incidence of local-regional recurrence. All acute
adverse events, regardless of attribution, were graded using the Com-
mon Toxicity Criteria Version 2.0 for patients who received study che-
motherapy [13]. Adverse events occurring after completion of
treatment were graded according to the RTOG/EORTC Late Radiation
Morbidity Scoring Scheme [14]. 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 tox-
icity were considered competing events.

The previously reported primary endpoint used to compare the
treatment regimenswasRFS, defined as the number ofmonths a patient
survives without reappearance or progression of disease starting from
chemotherapy randomization. Patients alivewithout disease recurrence
were censored at the date of last contact. Primary and secondary end-
points for this study were OS and long-term RFS, where OSwas defined
as observed length of life fromentry onto the studyuntil death or for liv-
ing patients the last date of contact. Although not explicitly stated, the
difference in survival between patientswith stage III and IV disease; sta-
tistical design balancing the two treatment arms relative to stage; and
ultimately the exclusion of patientswith stage IVdisease prior to patient
accrual to the study being completed, led to the stratification of both re-
sults by stage when reporting the primary and secondary study
endpoints.
2.1. Statistical methods

Treatment-specific and pooled patient information and tumor char-
acteristicswere summarized, aswell as secondmalignancy information.
A Kaplan-Meier (KM) analysis was used to characterize the relationship
between treatment arm and the OS outcome [15]. A log-rank test was
calculated to test the independence of treatment with the OS outcome
[16]. The treatment effect on OSwas estimated using a Cox proportional
hazards (PH)model [17,18]. The model assumption was assessed using
an interaction test between the treatment variable and the natural log-
arithm of survival time. All survival analyses were stratified by stage. In
exploratory analyses, the treatment effect on the OS outcome within
subgroups of baseline clinical, pathologic, and host characteristics
were estimated and displayed in a forest plot. Homogeneity tests
using Q-statistics were performed to assess if treatment effect varied
across subgroups. A multiple-variable PH model was used to assess
the relationship between OS and age at study entry, tumor histology
and grade, pelvic cytology, para-aortic nodes, and pelvic metastasis.
All variablesweremodeled in oneCox PHmodel adjusted for treatment,
stage, gross residual disease (GRD), extended field radiation therapy
(EFRT), interaction between treatment and GRD and interaction be-
tween treatment and EFRT. The same methods applied to the OS out-
come were also applied to long-term RFS outcome.
Exploratory analyses evaluating the effect of lymph nodemetastases
and lymphadenectomy were performed in stage IV patients only. Fi-
nally, the effect of number of treatment cycles with respect to OS and
RFS was also explored.

All analyses assumed an intent-to-treat framework among eligible
patients. Analyses assumed a significance level of 0.05 on a one-tailed
test, with the exception of exploratory analyses, which assumed a sig-
nificance level of 0.05 on a two-tailed test. All analyses were completed
using SAS 9.4.

The study had the original accrual goal of 218 RFS events among a
projected 434 patients. After the amendment restricting enrollment to
patients with stage III disease, the sample size was increased to 614 in
order to offset the decrease in overall risk of recurrence. A sample of
218 RFS events would detect a proportional decrease of 29% in the haz-
ard rate with 80% statistical power, assuming a one-tailed test at a sig-
nificance level of 0.05. A planned interim efficacy and futility analysis
of RFS with 137 disease recurrences or deaths was presented to the
Data Monitoring Committee in January 2005. No action was taken as a
result.

3. Results

The updated CONSORT diagram is presented in Fig. 1. As of Septem-
ber 13, 2017, 290 patients were still alive without recurrence, 21 pa-
tients alive with recurrence, and 241 of the 552 patients eligible for
analysis were dead. Online Tables 1 and 2 display information related
to survival status, mortality and second primary malignancies by treat-
ment arm. Of the 123 deaths in the CD arm, 96 were due to disease, 1
treatment-related, 26 to other and unknown causes, Of the 118 deaths
in the CDP arm, 93 were due to disease, 3 were treatment-related, 22
were due to other and unknown causes. Thirty-six patients (6.5%) re-
ported new malignancies including 13 (36.1%) breast cancers, with
the majority in the CDP arm. Colon cancer was the second most com-
mon with 5 (13.9%) occurrences. New malignancies suspected of
representing recurrent (EC) were queried.

Fig. 2 displays OS survival curves for chemotherapy regimens and
on-line Table 3 summarizes OS survival proportions for 2-year intervals.
In the stage III patients, the difference in survival proportions comparing
CDP to CD ranged from ~3 percentage points to ~7 percentage points in
the interval of 24months to 120months. In the stage IV patients, neither
treatment demonstrated superiority in year one. Subsequently, be-
tween 24 and almost 90 months, CD was associated with improved
OS, but after 96 months CDP had a higher survival probability. There
was no significant decrease in the risk of death associated with CDP
treatment when stratified for stage (p = 0.14, one-tail). The (HR) of
death relative to CD treatment stratified by stage is 0.87 (95% CI:
0.68–1.12).

The exploratory analyses for OS are presented in Fig. 3 and Table 2.
The corresponding homogeneity tests testing for different effects across
subgroups revealed only EFRT and EFRT & GRD status to have signifi-
cantly different treatment effects (p = 0.027 and p = 0.017, respec-
tively). EFRT showed evidence of a qualitative interaction; the
treatment (HR) for death in patients with EFRT is 1.15 (95% CI:
0.81–1.63) while the treatment (HR) for death in patients without
EFRT is 0.65 (95% CI: 0.45–0.93). For the EFRT and GRD combination,
the treatment hazard risks (HR) for death in patients with yes/yes, no/
yes, no/no, and yes/no combinations are 0.46 (95% CI: 0.22–0.97), 0.87
(95% CI: 0.26–2.83), 0.61 (95% CI: 0.42–0.91), and 1.35 (95% CI:
0.90–2.01), respectively. Among patients with GRD who received EFRT
(yes/yes) the effect of treatment favors the CDP regimen as was the
case for those patients without EFRT or GRD (no/no). However, treat-
ment of patients who received EFRT without GRD (yes/no) slightly fa-
vored CD and not CDP, while no advantage associated with either
treatment arm could be identified in those not receiving EFRT with
GRD (no/yes). Stage, age group, GRD alone, EFRT prescribed/received,
and tumor cell type and grade were all non-significant (p N 0.05).



Fig. 1. Updated CONSORT diagram.
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Table 2 summarizes the association betweenOSwith age at study entry,
tumor histology/grade, pelvic cytology, para-aortic nodes, and pelvic
metastasis, providing evidence of prognostic factors for OS.

On-line Fig. 1 displays long-term RFS for chemotherapy regimens
and on-line Table 4 summarizes RFS survival proportions for 2-year
intervals. In stage III patients, differences in RFS survival proportions
comparing CDP to CD ranged from 3.4 percentage points to 7.4 percent-
age points in the interval of 24 to 120 months. During year one,
improved RFS was associated with CDP treatment for those with stage
IV disease, but thereafter, the CD arm prevailed. When stratified by
stage (p = 0.14, one-tail), no decrease in the risk of recurrence or
death was associated with CDP treatment. The HR of recurrence or
death relative to the CD treatment arm, stratified by stage, was 0.88
(95% CI: 0.69–1.12). This approximated the RFS in the 2009 paper
((HR): 0.90, 95% CI: 0.69–1.17).
Online Fig. 2 summarizes exploratory analyses for long-term RFS.
Corresponding homogeneity tests for different effects across subgroups
revealed only EFRT and EFRT & GRD status subgroups to have
significantly different treatment effects on long-term RFS (p = 0.031
and p= 0.013, respectively). EFRT showed evidence of a qualitative in-
teraction; the treatment (HR) for recurrence or death in patients with
and without EFRT is 1.13 (95% CI: 0.80–1.59) and 0.66 (95% CI:
0.47–0.93), respectively. For the EFRT and GRD combination, the treat-
ment hazard ratios (HR) for long-term RFS in patients with yes/yes,
no/yes, no/no, and yes/no combinations are 0.44 (95% CI: 0.21–0.92),
0.49 (95% CI: 0.16–1.48), 0.65 (95% CI: 0.45–0.94), and 1.32 (95% CI:
0.90–1.95), respectively and were similar to those calculated for the
risk of death. Patients with GRD who received EFRT (yes/yes) the effect
of treatment favors the CDP regimen as was the case for those patients
without GRD or EFRT (no/no). However, treatment of patients who



Fig. 2. Overall survival for chemotherapy regimens stratified by stage. CD = cisplatin and doxorubicin; CDP = cisplatin, doxorubicin, and paclitaxel. Median measured in months.
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received EFRT without GRD (yes/no) slightly favored CD and not CDP,
while no advantage associatedwith either treatment armcould be iden-
tified in those not receiving EFRT with GRD (no/yes). The relationship
Fig. 3. Overall survival treatment ((HR)) s by subgroup. CD= cisplati
between long-term RFS and GRD showed borderline evidence of a
quantitative interaction (p=0.052), as thosewithmicroscopic residual
disease had a HR of 0.91 (95% CI: 0.70–1.18) and those with GRD had a
n and doxorubicin; CDP = cisplatin, doxorubicin, and paclitaxel.



Table 2
Multiple variable-adjusted proportional hazards model ratio estimates for OS.

Covariate name Covariate value OS
((HR))

95%
confidence
interval

Age at study
entry

Relative to a 1 year increase 1.05 (1.04–1.07)

Tumor
histology/grade

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

Non-serous/non-clear cell grade 2 2.44 (1.41–4.21)
Non-serous/non-clear cell grade 3 3.65 (2.12–6.27)
Uterine clear cell carcinoma 3.64 (1.72–7.67)
Uterine papillary serous carcinoma 4.65 (2.61–8.28)

Pelvic cytology Negative 1.00 Reference
group

Positive 1.48 (1.11–1.97)
Missing, suspicious, unknown 1.19 (0.77–1.83)

Para-aortic nodes Negative 1.00 Reference
group

Positive 2.62 (1.75–3.94)
Not evaluated 1.72 (1.16–2.56)

Pelvic metastasis Tubes, ovaries, or serosa vs. all others
without metastasis to the tubes,
ovaries, and serosa

1.61 (1.13–1.99)

Adjusted for treatment, stage, gross residual disease (GRD), extended field radiation ther-
apy (EFRT), interaction between treatment and GRD and interaction between treatment
and EFRT.
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HR of 0.47 (0.26–0.86). Stage, age group, EFRT prescribed/received, and
tumor cell type and gradewere non-significant (p N 0.05). Table 3 sum-
marizes the RFS HRs and 95% confidence intervals for age at study entry,
tumor histology/grade, pelvic cytology, para-aortic nodes, and pelvic
metastasis.

In evaluating the effect of lymph node metastases and lymphade-
nectomy in stage IV patients (n = 66), 20 patients had positive pelvic
nodes; 26 negative pelvic nodes, and 20 with nodes not evaluated. In
comparing positive pelvic to negative pelvic nodes, the (HR) for death
in stage IV disease was 2.12 (95% CI: 1.04–4.31) and when women in
whom the lymph nodes were not evaluated were compared to
those with negative pelvic nodes the (HR) was 1.63 (95% CI:
0.80–3.29). The treatment effect on OS related to this parameter was
not significant (p = 0.31).

The same analysis for long-termRFS provided similar results. TheHR
for recurrence or death when comparing positive pelvic nodes to
Table 3
Multiple variable-adjusted proportional hazards model ratio estimates for long-term RFS.

Covariate name Covariate value RFS
((HR))

95%
confidence
interval

Age at study
entry

Relative to a 1 year increase 1.04 (1.02–1.05)

Tumor
histology/grade

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

Non-serous/non-clear cell grade 2 2.08 (1.28–3.38)
Non-serous/non-clear cell grade 3 2.85 (1.76–4.61)
Uterine clear cell carcinoma 3.09 (1.57–6.07)
Uterine papillary serous carcinoma 4.10 (2.43–6.91)

Pelvic cytology Negative 1.00 Reference
group

Positive 1.53 (1.16–2.02)
Missing, suspicious, unknown 1.24 (0.82–1.87)

Para-aortic nodes Negative 1.00 Reference
group

Positive 2.26 (1.54–3.32)
Not evaluated 1.60 (1.10–2.32)

Pelvic metastasis Tubes, ovaries, or serosa vs. all others
without metastasis to the tubes,
ovaries, and serosa

1.47 (1.14–1.90)

Adjusted for treatment, stage, gross residual disease (GRD), extended field radiation ther-
apy (EFRT), interaction between treatment and GRD and interaction between treatment
and EFRT.
negative pelvic nodes was 1.72 (95% CI: 0.87–3.39), while the HR for
recurrence or death comparing women not evaluated to those with
negative pelvic nodes was 1.77 (95% CI: 0.91–3.47). The effect of
treatment effect on RFS (p = 0.49) was insignificant.

No significant interaction existed between treatment regimen and
the number of cycles on OS (p = 0.67) or RFS (p = 0.39). For OS, the
treatment (HR) of CDP vs CD in 1–3 cycles was 1.21 (95% CI:
0.60–2.44), in 4–5 cycles 0.66 (95% CI: 0.30–1.45), and 6 cycles 0.84
(95% CI: 0.63–1.13). For long-term RFS, the treatment (HR) of CDP vs
CD in 1–3 cycles was 1.36 (95% CI: 0.68–2.72), in 4–5 cycles 0.55 (95%
CI: 0.25–1.19), and 6 cycles 0.86 (95% CI: 0.65–1.14). While statistically
insignificant, it appeared 4 to 6 cycles of chemotherapy may be protec-
tive and it was less likely 1–3 cycles offered equivalent treatment ad-
vantage. Second primary malignancies were identified in 17/253
(6.4%) and 19/263 (7.0%) of patients treated with CD and CDP respec-
tively. Breast (2.4%) followed by colon (1%) were the two cancers
most frequently diagnosed in this setting. Second primarymalignancies
were identified in 17/253 (6.4%) and 19/263 (7.0%) of patients treated
with CD and CDP respectively. Breast (2.4%) followed by colon (1%)
were the two cancers most frequently diagnosed in this setting.
4. Discussion

Defining optimal treatment for advanced stage EC has proven to be
problematic. In GOG-94 cytoreductive surgery (b2 cm of residual dis-
ease) was incorporated withWAR to treat stage III/IV disease. Reported
RFS and OS were 29% and 31%with tolerable toxicity [6,7]. Significantly
improved RFS and response associated with (CD) when compared to
(D) alone had been reported in patients with stage III/IV or recurrent
(EC), providing foundation for GOG-122 (WAR vs CD x8) [8–10].
Randall et al. projected 50% of the patients treated with CD and 38% of
those treated with WAI would be alive and recurrence-free with
5 years of follow-up. [Patterns of recurrence combining both adjuvant
treatment modalities and studies defining the role of taxanes led to
thedevelopment of GOG-184 [11]. In 2009, theprimary study objectives
RFS, and short and long-term toxicity were reported [12] and OS data
was not sufficiently mature to report. No significant difference in RFS
had been identified between the two study arms. Acute and long-term
adverse events, including the increased risk of febrile neutropenia, in-
fection, pain, myalgia, and sensory neuropathy, occurred more fre-
quently in the CDP arm [19]. In this report of the secondary study
endpoints, long-term RFS and OS, treatment with CDP when compared
to CD was not associated with any significant decrease at p b 0.05 in ei-
ther RFS or OS (On-line Table 2). The unadjusted Kaplan-Meier esti-
mates of both RFS and OS (Fig. 2 and On-line Fig. 1) are illustrative of
the impact stage, not treatment regimen, had on RFS andOS. This is sim-
ilar to the findings reported previously by Homesley et al. [12]. Median
survival with over 100 months of follow-up in each arm (CD and CDP)
approximated 50% and but for likely different study populations
(more stage III patients in GOG#184 vs #122) it would appear that
the OS associated with GOG#184 (combined modalities) was superior
to either treatment arm chemotherapy or radiation alone in GOG#122.

Also of note, such an analysis of long-term outcomes are not often
undertaken, but when performed allows for revisiting the initial data
set and correction of any discrepancies identified.

In comparing the consort diagram in Fig. 1 to the same initially
provided, there are currently 136/270 (50%) and 154/282 (55%) (RFS)
in the CD and CDP arms respectively, down from 159/270 (62%) and
175/282 (64%) patients that were alive (RFS) treated similarly [13]. In
the first 48 months of follow-up 111 and 107 patients either died or
were alive with disease and, over the last 60 months, an additional 23
and 21 patients either died or recurred. This finding provided an under-
standing of the natural history of this disease following treatment and
reinforced the importance of continuing long-term follow-up. This is
best illustrated in Table 3.
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By comparing (1) the forest plots summarizing the RFS treatment
HRs by subgroup in the original report to that representing long-term
RFS (On-line Fig. 2) and (2) the corresponding homogeneity tests for
different effects across the subgroups, a small number of significant
changes were identified [13]. The initial p-values associated with the
testing for homogeneity defined by EFRT or the EFRT & GRD were not
significant. Similar statistical analysis pertaining to long-term RFS, re-
vealed subgroups of EFRT and EFRT&GRD status, to have significantly
different treatment effects on long-term RFS (p = 0.031) and (p =
0.013), respectively. The no EFRT group was better served by treatment
with CDP in comparison to the EFRT group that was on a relative basis
better treated with CD. Similar to initial findings (p = 0.076), the re-
maining p-values for stage, age group, EFRT prescribed/received, and
tumor cell type and grade were non-significant (p N 0.05) [11].

The difference in treatment effects for EFRT and GRD and the multi-
ple variable-adjusted proportional HRs for long-term RFS and OS (95%
confidence intervals) for age at study entry, tumor histology/grade, pel-
vic cytology, para-aortic nodes, and pelvic metastasis (Tables 2 and 3)
remain unchanged from the original report. The treatment effects for
EFRT and GRD and HRs are not surprisingwith serous and clear cell his-
tology followed by positive aortic lymph nodes being associated with
the largest HRs. Identifying the increased HR associated with positive
cytology is not a new finding, being first identified in GOG-33 and sug-
gests ignoring this independent prognostic factor comes with risk [20].

Treatment with CDPwhen compared to CD was not associated with
any significant decrease at p b 0.05 in either RFS or OS (On-line Table 2).
The unadjusted Kaplan-Meier estimates of both RFS and OS (Fig. 2 and
On-line Fig. 1) are illustrative of the impact stage, but not treatment reg-
imen, had on RFS and OS. Again, this is similar to the findings reported
previously by Homesley et al. [12].

Subgroup analysis both in the initial and current reports demon-
strated a trend towards improved RFS and OS in patients treated with
CDP and EFRT. Of interest, it would appear in patients with GRD, regard-
less of EFRT status, the CDP regimen offers some slight advantage in
treatment. However, with no GRD it could be argued on one hand, if
EFRT was provided then the increased toxicity, particularly the neuro-
toxicity, associated with the CDP regimen could be avoided. On the
other hand, in patients with no GRD, if no EFRTwas not to be integrated
into themanagement, then apparently the added toxicity of CDPmay be
acceptable as it seems to offer some protective effect over CD. This cur-
rent analysis and the results of GOG-94, wherein no patient with GRD
survived, speak to the importance of combining adjuvant modalities in
the treatment of advanced stage EC [6,7].

When GOG-184 was developed, little was known about combining
radiation therapy and chemotherapy in the adjuvant treatment for ad-
vanced stage EC and much less about the best order of administration.
Subsequently there have been reports favoring using chemotherapy
sandwiched around radiation therapy [21–23]. Theoretically, this ap-
proach offers a means to minimize distant and upper abdominal recur-
rences associated with radiation therapy given alone, while minimizing
toxicity with fewer up-front cycles of chemotherapy and still allowing
directed radiation therapy to be administered, thereby decreasing
local recurrences [11]. The recently reported PORTEC-3 trial, deter-
mined adding chemotherapy to radiation compared to radiation alone
did not improve overall survival but did improve RFS [24]. Consensus
regarding this issue is lacking, but nevertheless it seems reasonable to
compare sandwiched chemotherapy/radiotherapy to the current stan-
dard of care [25,26].

Additional subgroup analysis was done to identify if the removal of
retroperitoneal pelvic lymph nodes in Stage IV patients affected either
RFS or OS and if treatmentwith either armhad an effect in this situation.
Not surprisingly, the hazard risk associated with positive versus nega-
tive or unsampled lymph nodes and RFS and OS was increased, even
though there was no difference in effect associated with either CDP or
CD. The question regarding the therapeutic benefit has long remained
unanswered by direct study despite indirect evidence from a SEER
analysis by Chan et al. demonstrating that the extent of the lymph
node dissection by count was directly related to improved OS [27].
The findings of Yoon et al. include a significant effect of lymphadenec-
tomy when patients are treated with radiation therapy alone and al-
though there was a trend towards a similar result in those patients
receiving chemotherapy and radiation, it did not reach statistical signif-
icance [28]. As a practical matter, the inability to identify macroscopic
involvement of the retroperitoneal nodes without subjecting patients
to additional surgical morbidity, is problematic. Future protocol devel-
opment will require careful consideration of this issue and perhaps in-
corporating sentinel lymph node sampling and possible mandatory
aortic lymph node evaluation into the treatment plans as it pertains to
advanced stage (EC).

Treatmentwith as few as 3 cycles of intraperitoneal (IP) chemother-
apy in treating stage III epithelial ovarian cancer has been found to be
beneficial, but this analysis of GOG-184, indicates N3 cycles of chemo-
therapy and probably closer to the 6 planned cycles of chemotherapy
are needed to achieve similar results [29]. Other authors have reported
excellent results using 3 cycles of chemotherapy (CD) followed by radi-
ation in EC and EOC, but there has been little support in pursuing this
avenue of investigation [30,31]. IP chemotherapy followed by WAR in
the treatment of advanced stage (EC) has been reported and gives rise
to the need for further study [32,33].

The importance of long-term follow-up of any study population can-
not be overstated given new cancers were identified in 17/253 (6.7%)
and 19/263 (7.2%) of the patients receiving CD and CDP respectively.
Breast cancer, the most frequently diagnosed secondary malignancy,
was found in 3/253 (1.2%) of patients treated with CD and 10/263
(3.8%) of those treated with CDP. The small sample size of new cancers
precluded any meaningful statistical analysis, but not the identification
of the need to maintain routine screening for other malignancies. It is
not unreasonable to retrospectively test tissue from this study popula-
tion for molecular markers associated with genetically linked cancers
such as BRCA 1/2 and Lynch syndrome. This analysis of primary and sec-
ondary study endpoints of GOG #184, has substantiated that long-term
RFS and OS are not impacted by the addition of (P) to (C,D) following
volume-directed radiation and optimal surgical debulking. It is also
clear from the discussion that despite many efforts by US and interna-
tional co-operative groups to design a protocol thatwould have allowed
for the determination of the “best treatment” for patients with ad-
vanced endometrial cancer, this issue remains unresolved. The histori-
cal method of developing sequential large-scale protocols was costly
and time consuming and it is unlikely that cooperative groups will be
able to attempt to address this issue due to these constraints. Even if
this was financially feasible, consensus is lacking as it pertains almost
every aspect of protocol development, be it the standardization of surgi-
cal requirements, chemotherapy agents and schedules, or how and
when to deliver radiation therapy. Unfortunately, this lack of knowledge
will be covered up by the disguise of individualized care. One important
finding that can be acted upon is the need to continue to ensure patients
participating in protocol or non-protocol cancer therapy receive routine
cancer screening to identify new cancers as early as possible.

5. Conclusion

There is no significant difference in OS and long-term RFS associated
with CD + P compared to CD alone. This result differs little from that
first reported and the addition of P comes with increased toxicity,
particularly neurotoxicity. The HR's associated with higher grade
endometrioid cancers; serous and clear cell cancers; positive aortic
lymph nodes; positive cytology and pelvic metastases were all in-
creased and again consistent with the previous report.

Additionally, analysis of long-term study outcomes allows for the
comparison with the evolving literature and to stimulate thought re-
garding future study design as well as the necessity of providing on-
going screening to patients enrolled in trials.
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