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Abstract

Introduction: Chemotherapy plus radiation (Cis-RT+CP) did not demonstrate superiority in 

prolonging relapse-free survival compared to chemotherapy alone in patients with stage III or IVA 

endometrial carcinoma. The impact of treatment on quality of life (QOL), neurotoxicity (NTX) 

and psychometric properties of the gastrointestinal (GI) symptoms subscale during treatment and 

up to 1 year are described herein.

Methods: QOL assessments were scheduled at baseline, 6 weeks (post completion of RT (Cis-

RT+CP) or prior to cycle 3 (CP)), then 18 weeks (end of treatment) and 70 weeks (1 year after 

the end of treatment) after starting treatment. QOL instruments included the FACT-En TOI, FACT/

GOG-neurotoxicity (Ntx) subscale (short), and the gastrointestinal (GI) symptoms subscale.

Results: At the end of treatment, patients receiving Cis-RT+CP reported a statistically significant 

decreased QOL when compared to CP. The decline in QOL was reflected in physical well-being, 

functional well-being, and endometrial cancer specific concerns, but the minimally important 

differences (MID) were not considered clinically meaningful. Patients in both groups reported 

increased chemotherapy-induced Ntx symptoms with the CP group having worse scores and 

reaching peak symptoms at the time of chemotherapy completion. Patients on Cis-RT+CP reported 

statistically significantly worse GI symptoms after radiation therapy compared to patients on CP, 

this occurred across assessment intervals, though the MID was not meaningful. Psychometric 

evaluations indicated that the GI symptom scale is reliable, valid, and responsive to change.

Conclusions: PROs indicate that the chemoradiotherapy group experienced worse HRQoL 

and GI toxicity compared to patients randomized to chemotherapy alone for locally advanced 

endometrial cancer though based on the MID, these were not clinically meaningful differences. 

The GI symptom subscale was a reliable and valid scale that has value for future trials.
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INTRODUCTION

Endometrial cancer is the most commonly diagnosed gynecologic cancer in the United 

States with an annual incidence of 61,880 cases in 2019, is the 6th most common cause 

of cancer-related death, and is increasing in incidence worldwide (1, 2). Most endometrial 

cancer cases are diagnosed at an early stage, but 20% of patients are diagnosed with 

stage III or IV disease that carries a substantial recurrence risk (1, 3). Different treatment 

modalities including chemotherapy, radiation therapy, and brachytherapy have been studied 
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post-surgery (4–13) in an effort to improve outcomes. The phase 3 study GOG-0122 

randomized women with newly diagnosed advanced endometrial cancer to either whole 

abdominal radiotherapy versus doxorubicin and cisplatin post-surgery (4); both progression-

free survival (PFS) and overall survival (OS) were better in the chemotherapy group, but 

acute toxicities and local recurrence risk were higher in the chemotherapy group. PORTEC3 

tested pelvic radiation therapy alone compared to radiotherapy with radiosensitizing 

chemotherapy followed by chemotherapy in women with high-risk endometrial cancer (5) 

demonstrating improved failure-free survival and OS with combined modality treatment (5, 

6).

GOG-0258 tested combined modality therapy Cis-RT+CP versus 6 cycles of CP in women 

with stage III or IVA endometrial cancer; the primary endpoint was to determine if Cis-

RT+CP improved investigator-assessed relapse-free survival (RFS) compared to CP (14). 

Findings from this study showed that Cis-RT+CP did not improve relapse-free survival in 

stage III/IVA endometrial carcinoma, and the type and extent of recurrences differed based 

on treatment; Cis-RT+CP had reduced 5-year incidence of vaginal (2% vs. 7%, HR = 0.36, 

95% CI 0.16 to 0.82) and pelvic and para-aortic lymph node recurrences compared to 

CP (11% vs. 20%, HR=0.43, 95% CI 0.28 to 0.66) (14). Distant recurrences were higher 

with Cis-RT+CP (27% vs. 21%, HR 1.36, 95% CI 1.00 to 1.86). Grade 3 to 5 adverse 

events were reported in 202 (58%) and 227 (63%) patients in the Cis-RT+CP group and 

CP arm, respectively (14). Given the lack of superiority of the combined therapy arm and 

the fact that a large percentage of patients with stage III/IVA endometrial cancer will be 

long term survivors, QOL measures will be highly informative for decision making in this 

population. Here, we report the PROs of the full study population which assessed overall 

QOL and neurotoxicity as well as an exploratory endpoint of gastrointestinal toxicity and the 

psychometric properties of the developed GI symptom subscale.

METHODS

Trial design.

GOG-0258 was a phase III study that randomized treatment of women with newly diagnosed 

endometrial cancer stages III or IVA to either Cis-RT+CP consisting of cisplatin 50 mg/m2 

given intravenously (IV) on days 1 and 29 together with volume-directed external beam 

radiation therapy followed by carboplatin area under the concentration time curve (AUC) 

5 or 6 plus paclitaxel 175 mg/m2 every 21 days for 4 cycles with myeloid growth factor 

support (CisRT+CP) or chemotherapy (CP) which consisted of carboplatin AUC 6 and 

paclitaxel 175 mg/m2 every 21 days for 6 cycles with equal allocation (14). The primary 

endpoint was to determine if treatment with Cis-RT+CP for 4 cycles (experimental arm) 

reduced the rate of recurrence or death (i.e. increases RFS) when compared to CP for 

6 cycles (control arm) in patients with Stages III-IVA endometrial carcinoma (<2 cm 

residual disease). Secondary endpoints included OS, toxicities, and QOL. Eligibility and 

exclusion criteria are described in the original publication (14). The primary PRO objective 

was to determine the impact of treatments on patient-reported QOL during and following 

treatment for up to 1 year with the two treatment regimens. This study was funded by 

the National Cancer Institute through the NRG cooperative group and was registered on 
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ClinicalTrials.gov (NCT00942357). Local or central Institutional Review Board/Independent 

Ethics Committee study, and patients provided written informed consent before enrollment.

PRO endpoint design and assessments.

PRO and QOL assessments were taken at: 1) baseline; (within 14 days prior to starting 

treatment), 2) 6 weeks from start of protocol treatment (1 week post completion of 

radiation therapy for the Cis-RT+CP) and 3 weeks post completion of 2 cycles (prior 

to cycle 3) of chemotherapy for the CP group), and 3) for all patients: 18 weeks 

(end of study treatment), and 4) 70 weeks (1 year post the end of study treatment). 

The following QOL and PRO measures were used (described in Supplementary data, 

sections I–II): 1) Functional Assessment of Cancer Therapy (FACT)-Endometrial (En) 

Trial Outcome Index (TOI) (30 items) for QOL endpoint, 2) FACT/Gynecologic Oncology 

Group (GOG)Neurotoxicity (Ntx) subscale (short) for chemotherapy-induced peripheral 

neuropathy, and 3) gastrointestinal (GI) symptoms subscale (exploratory) which included six 

items: C3 (I have control of my bowels), C5 (I have diarrhea) in the FACT-C in combination 

with En1 (I have trouble digesting food), O1 (I have swelling in my stomach area), O3 

(I have cramps in my stomach area), and Cx6 (I am bothered by constipation) in TOI of 

FACT-En. The FACT-En TOI consists of three subscales: Physical Well Being (PWB) (7 

items), Functional Well Being (FWB) (7 items), and Endometrial Cancer subscale (ECS) 

(16 items). Each item in the FACT-En TOI, the FACT/GOG-Ntx subscale, and GI symptom 

subscale were scored using a 5-point scale (0=not at all; 1=a little bit; 2=somewhat; 3=quite 

a bit; 4=very much). For the negative statements (or questions), reversal was performed prior 

to score calculation. According to the FACIT measurement system, a subscale score was the 

summation of the individual item scores if more than 50% of subscale items were answered. 

When unanswered items existed, a subscale score was prorated by multiplying the mean of 

the answered item scores by the number of items in the subscale. The total FACT-En TOI 

score is calculated as the sum of the subscale scores if more than 80% of the FACT-En TOI 

items provide valid answers and all of the component subscales have valid scores. The total 

scores range 0–120 for FACT-En TOI, 0–16 for the FACT/GOG-Ntx subscale, 0–24 for the 

GI symptoms subscale. A higher score indicates better QOL or less symptoms/concerns. The 

Minimal Important Difference (MID) is 6 points for the FACT-En TOI and 1.2 points for the 

FACT/GOG-Ntx subscale (15).

PRO Statistical Analysis.

For testing the FACT-En TOI and the FACT/GOG-Ntx subscale, the type I error was set 

at 0.025 for each of the two PROs measures to ensure the overall type I error was 0.05 

(two-sided). The analyses on the three subscales of the FACT-En TOI and GI symptoms 

subscale were considered as exploratory and were tested at 5% significance level. The 

p-values for comparisons at each time point were also adjusted with the Hochberg Step-up 

method for multiple time points. The treatment differences in PROs were assessed with a 

linear mixed model adjusting for patient’s pretreatment score, treatment assignment, and age 

at enrollment and stratified for gross residual disease status. The assessment time points 

were treated as categorical since they were not equally spaced. The covariance matrix among 

the repeated PRO scores reported by the same patient was assumed to be unstructured. To 

reflect the observed covariance pattern of the PROs scores, the ‘empirical’ variance was used 
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in estimating the precision of parameter estimates. First, the interactions between assessment 

time points and treatment assignments were tested for the constant differential effects of 

treatments over time. If the interaction effect was not statistically significant, an overall 

treatment effect was estimated by a weighted average of estimates from each time point. 

If the testing for interaction was rejected, treatment comparison was performed for each 

assessment time. In this case, Hochberg’s step-up method was used to adjust for the p values 

for testing the least-squares means differences between treatment groups obtained from the 

fitted mixed model over the assessment time points. The final p-values were then further 

adjusted with Sidak method for multiple measures.

The GI subscale was designed to assess patient-reported gastrointestinal (GI) symptoms 

that might be associated with the radiation therapy and was developed under the 

FACIT (Functional Assessment of Chronic Illness Therapy) measurement system. The 

psychometric properties of the exploratory GI subscale were evaluated using the data 

collected in patients randomized to Cis-RT +CP at 6 weeks and 18 weeks post the start 

of treatment (end of radiation therapy) when the radiation-related GI symptoms were most 

likely observed and reported. Reliability was assessed with the standardized Cronbach’s 

coefficient alpha. Since the GI subscale was designed to assess possible symptoms or side 

effects on the gastrointestinal system (not measuring a single symptom), we postulated 

that a moderate reliability of 0.5 would be acceptable. The Pearson correlation coefficients 

of the GI subscale score with the FACT-En TOI and the FACT/GOG-Ntx subscale were 

used to assess the convergent validity and discriminant validity. It was expected that the 

GI subscale score would correlate with the FACT-En TOI (less GI symptoms associated 

with better QOL) but would be more weakly associated with the FACT/GOG-Ntx scale 

given the different organ systems involved. The criterion validity was assessed by examining 

the association between the GI subscale score and the maximum CTCAE grade for GI 

symptoms assessed after radiation therapy. Responsiveness to change was assessed by 

examining the change of the GI subscale from baseline to 6 as well as 18 weeks post 

treatment initiation. The sensitivity to treatment was evaluated by examining between-group 

treatment differences.

RESULTS

Between June 29, 2009 and July 28, 2014, 736 eligible patients (370 on the Cis-RT+CP arm 

and 366 on the CP arm) were enrolled to GOG-0258, and 95% of patients completed the 

baseline assessment. After the initiation of study treatment, compliance was 90% at 6 weeks, 

87% at 18 weeks, and 78% at 70 weeks. More patients on the CP arm compared to those on 

the CisRT+CP arm completed PRO assessments (p=0.001). Figure 1 represents the Consort 

Diagram for the PRO data. There were 16 patients (11 on Cis-RT+CP and 5 on CP) who did 

not participate in the QOL surveys, 15 patients (12 on Cis-RT+CP and 3 on CP) dropped 

off for follow-up assessments, and 24 patients (15 on Cis-RT+CP and 9 on CP) missed 

their baseline assessment. All of these patients were not evaluable for PRO assessment 

and were excluded from the PRO analysis (Figure 1). Reasons for not participating in 

the QOL surveys are detailed in Supplementary section III. The demographic and disease 

characteristics of the 681 evaluable patients (332 on Cis-RT+CP and 349 on CP) are found 

in Supplementary section IV and in the original manuscript (14).

Matulonis et al. Page 5

Gynecol Oncol. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



I. FACT-En TOI Score and subscales.

In the primary analysis, patients in both groups reported similar TOI scores at baseline. 

Since the start of protocol treatment, the treatment differences in the TOI score varied 

significantly over assessment time (p-value=0.003 for the interaction between time and 

treatment groups). After adjustment for patient’s age and baseline score, the patients 

receiving the Cis-RT+CP treatment reported a 5.2 point (97.5% CI: 2.7~7.8; adjusted 

p<0.001) lower (worse) QOL score at 18 weeks (end of treatment) as compared to those on 

CP. The treatment-induced difference remained statistically significant at 1 year of follow-up 

post treatment completion (3.4 points lower on the combined modality arm; 97.5% CI: 

0.7~6.2; adjusted p=0.022) (Figure 2a). However, these differences in the TOI scores which 

are less than the MID of 6 points, are not considered clinically meaningful.

The Physical Well-Being (PWB) Subscale Score.—At baseline, the patient-reported 

physical well-being subscale score was 23.9 for patients on both CP and Cis-RT+CP arms 

respectively. After starting treatment, treatment-induced differences in the PWB subscale 

score varied significantly over assessment time (p-value=0.003 for the interaction between 

time and treatment groups). After adjustment for patient’s age and baseline score, the 

patients receiving Cis-RT+CP reported 1.7 points lower/worse (95% CI: 0.9~2.6; adjusted 

p<0.001) physical well-being at 18 weeks (end of treatment) when compared to those on 

CP; however, the differences in the PWB scores are not clinically meaningful. The treatment 

difference continued to be statistically significant at the 1-year post-treatment evaluation/

follow-up visit (0.9 points lower on CisRT+CP group; 95% CI: 0.2~1.7; adjusted p=0.035) 

(Figure 2b).

The Functional Well-Being (FWB) Subscale Score.—At baseline, the patient-

reported functional well-being subscale scores were 18.4 and 19.0 by patients on CP and 

Cis-RT+CP respectively. Since initiating protocol treatment, the treatment differences in 

the FWB subscale scores varied significantly over assessment time (p-value=0.036 for the 

interaction between time and treatment groups). After adjustment for patient’s age and 

baseline score, the patients receiving Cis-RT+CP reported 1.9 points lower/worse (95% 

CI: 1.0~2.8; adjusted p<0.001) functional well-being at 18 weeks (end of treatment) as 

compared to those on CP. (Figure 2c); however, this difference is not considered clinically 

meaningful.

The Endometrial Cancer Subscale (ECS) Score.—At baseline, the patient-reported 

endometrial cancer subscale scores were 55.4 and 55.5 by patients on both CP and Cis-

RT+CP respectively. Following protocol treatment initiation, treatment differences in the 

ECS subscale score did not vary significantly over assessment time (p-value=0.07 for the 

interaction between time and treatment groups). After adjustment for patient’s age and 

baseline score, the patients receiving Cis-RT+CP reported a non-clinically meaningful 1.0 

points lower/worse (95% CI: 0.2~1.8; p=0.011) endometrial cancer concerns or symptoms 

on average across assessment time as compared to those on CP (Figure 2d).
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II. FACT/GOG-Ntx subscale:

Patients in both regimens, especially in the CP group, reported increased chemotherapy-

induced sensory neuropathy symptoms upon starting study treatment. Neurotoxicity was 

most severe at the end of chemotherapy in both groups. After adjustment for patient’s age at 

enrollment and baseline Ntx subscale score, the fitted mixed model estimate suggested that 

the treatment differences in the FACT/GOG-Ntx subscale scores varied significantly over 

the assessment times (p<0.001 for the interaction between assessment times and treatment 

groups). The largest treatment difference was observed at 6 weeks when patients who 

received two cycles of chemotherapy reported 2.0 points (97.5% CI: 1.4~2.6; adjusted 

p-value<0.001) lower or worse neurotoxicity symptoms in the Ntx subscale score when 

compared to the combined therapy group (Supplementary section II). Furthermore, this 

treatment difference exceeded the minimal clinically important difference (MCID) of 

1.2 points, which is considered clinically meaningful. However, with further follow-up, 

neuropathy was not significantly different between the 2 treatment groups at 18 weeks and 

70 weeks (Figure 3).

III. Psychometric properties of the Gastrointestinal Symptoms Subscale.

Reliability and construct validity—The internal reliability of the GI subscale as 

measured with standardized Cronbach’s coefficient alpha was 0.56 at 6 weeks and 0.6 at 

18 weeks. The Pearson correlation coefficients of the GI subscale score with other scales 

are presented in Table 1. The GI subscale demonstrated a moderate correlation with QOL 

as measured by the FACT-En TOI (convergent validity) and was least correlated with the 

neurotoxicity subscale (discriminant validity).

Criterion validity—The criterion validity of the GI subscale score was assessed against 

the highest CTCAE grade of GI disorders, graded by clinical physicians or staff at 6 weeks 

and 18 weeks (Table 2). After adjustment for baseline score, patient’s age, and assessment 

group, the patients with CTC grade 1 of GI disorders reported 1.0 point lower on average 

(95% CI: 0.3~1.7; p=0.0035) in GI subscale and the patients with CTC grade 2 reported 2.2 

points lower (95% CI: 0.7~3.8; p=0.005) when compared to those with CTC grade 0 of GI 

disorder.

Responsiveness to change over time—At 6 weeks when patients completed their 

radiation therapy, the GI subscale score declined 1.5 points from baseline (95 CI: 1.1~2.0; 

p<0.001). The decrement in the GI subscale score was 0.8 points (95% CI: 0.4~ 1.2; 

p<0.001) at 18 weeks; demonstrating the responsiveness of the GI subscale to patients’ 

experienced GI toxicities during treatment.

Sensitivity to treatment difference—Patients receiving combined treatment reported 

lower (worse) GI symptoms after radiation therapy. After adjusting for patient’s age at 

enrollment and the baseline GI score, the fitted mixed model estimate suggested that 

the treatment differences varied significantly over the assessment times (p=0.023 for the 

interaction between assessment times and treatment groups). Patients on the combined 

therapy arm reported significantly lower or worse GI symptoms across the assessment times 

compared to those on CP (Figure 4), providing evidence for sensitivity to treatment effects.
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DISCUSSION

The PRO results from GOG-0258 demonstrate that patients treated with the combined 

modality approach that included combined chemoradiation experienced overall statistically 

significant worse QOL and GI toxicity compared to patients receiving CP; however, the 

differences in the FACT-En/TOI scale and GI symptoms subscale were not clinically 

meaningful in terms of the MID’s.

Patients on both treatment arms in this trial experienced neuropathy induced by carboplatin 

and paclitaxel chemotherapy that reached the worst point by the end of chemotherapy and 

did not return to baseline by one year for both groups. Even though the Cis-RT+CP arm 

included 4 paclitaxel-containing cycles compared to 6 cycles which were administered in 

the CP group, significant neuropathy still occurred and was sustained for patients treated 

in the Cis-RT+CP arm. By one year after the end of study treatment, there were still about 

30% patients reporting ‘quite a bit’ or ‘very much’ tingling/numbness in their hands or feet. 

PORTEC3 which compared radiotherapy versus combined modality therapy in high-risk 

advanced endometrial cancer also demonstrated the persistence of neuropathy, with 25% of 

patients at 24 months post treatment who received chemotherapy rating their neuropathy as 

“quite a bit” or “very much” at 24 months post-treatment (16).

Additionally, patients on the combined modality arm in GOG-0258 reported significantly 

worse GI symptoms across the assessment points compared to those receiving chemotherapy 

alone. To establish this measure as a valid and fit for use in future clinical trials, we 

evaluated relationships between this “new” subscale and the FACT-EN-TOI, in addition 

to its subscales. Psychometric analyses were performed demonstrating that this subscale 

reliably and validly assesses GI toxicity in advanced endometrial cancer patients. As part 

of this validation, we noted a relationship between the GI scores and the CTCAE GI 

toxicities of grades 1 and 2 and recognize the consistent proportional difference between 

patient and clinician reporting of these toxicities. This is consistent with a growing literature 

recognizing that patients are more likely to report more serious toxicities and more adverse 

events across symptoms compared to clinicians thereby underscoring the importance of 

utilizing a PRO specific to GI toxicity (17, 18).

Differences in QOL and GI toxicity can be used to inform decision making for clinicians 

and patients given the lack of superiority observed with the combined regimen. Interestingly, 

the PORTEC3 PRO data did not demonstrate any additional long-term toxicities, except 

neuropathy with no long-term GI toxicities being detected with the combined modality arm. 

This may be because of the focus on overall QOL evaluated in PORTEC3, while GOG-258 

PROs piloted several GI-specific questions, and these pointed questions likely identified 

long-term toxicities, also lending support to a potentially new, brief measure of GI toxicity.

The QOL differences observed between groups in this trial provide information that could 

be utilized in decision making for treatment planning in this still contentious clinical setting. 

As previously reported in Matei et al, the primary endpoint of this study was to compare 

the RFS between Cis-RT+CP treatment versus CP (14). Although there were no significant 

differences between the 2 arms with respect to RFS; in the Cis-RT+CP arm, 59% (95% 
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CI 53%−65%) were alive and progression-free compared to 58% (95% CI 53%−64%) of 

patients on the CP alone arm (HR 0.9; 90% CI 0.74 to 1.10), questions still linger regarding 

the potential use of RT in this patient population. This controversy is particularly related to 

the finding that the cumulative incidence of local recurrences was lower in the Cis-RT+CP 

compared to the CP arm, specifically the 5-year cumulative incidence of vaginal recurrence 

was 2% vs. 7%, (HR = 0.36, 95% CI 0.16 to 0.82) and of pelvic or para-aortic lymph node 

recurrence 11% vs. 20%, (HR=0.43, 95% CI 0.28 to 0.66).

Additionally, specific toxicity profiles differed between the arms, providing additional 

decision-making points to assist clinicians in counseling patients in determining an optimal 

treatment regimen. Grade 3 or higher toxicities were slightly more frequent in the CP 

arm compared to Cis-RT+CP (63% versus 58%, respectively); similarly, grade 4 or higher 

adverse events were more frequently observed in the CP arm (30%) versus Cis-RT+CP 

(14%) (14). However, fatigue, gastrointestinal, renal/genitourinary and musculoskeletal 

adverse events were more common in the combined modality arm, whereas hematologic 

toxicities were observed more in the chemotherapy arm though myeloid growth factor 

was part of the Cis-RT+CP arm. These findings were reflected in PROs, as the FACT-En 

subscales showed that physical well-being and functional well-being differed between the 

arms and in favor of the chemotherapy arm whereas the Endometrial Cancer Subscale results 

were quite similar between the groups except when patient’s age and baseline score were 

considered, at which point, the Cis-RT+CP -treated patients reported worse scores.

Ongoing phase 3 studies in this high-risk patient population are currently focused on 

the addition of immune checkpoint blockade to carboplatin and paclitaxel chemotherapy; 

ongoing trials are testing pembrolizumab (NCT03914612), TSR-042 (NCT 03981796 PROs 

included), as well as atezolizumab (NCT03603184). These studies are testing the addition 

of immune checkpoint blockade to carboplatin and paclitaxel chemotherapy which will 

be given either as primary treatment or after radiation therapy; thus, GI toxicities may 

be particularly significant in patients who receive radiation therapy and go on to receive 

chemotherapy and immune checkpoint blockade (19). PRO measurement with a focus on 

GI toxicities along with other immune-related toxicities will thus be critical to measure, and 

as illustrated herein, the addition of PROs measurement can augment knowledge used in 

treatment decision-making.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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RESEARCH HIGHLIGHTS

• Radiation/chemotherapy caused more QOL and GI symptoms versus 

chemotherapy; the differences were not clinically meaningful.

• Both treatment groups experienced neuropathy, especially in the 

chemotherapy group.

• The differing toxicities of the 2 arms can assist clinicians in counseling 

patients given the efficacy equivalence.
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Figure 1: 
Consort Diagram describing all 736 patients enrolled and randomized in GOG258
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Figure 2: 
Figure 2a:The plot lines present the patient-reported FACT-En TOI scores. CP: Carboplatin/

Paclitaxel (6 cycles); Cis-RT+CP: Cisplatin /RT+ CP (4 cycles). The least-squares means 

estimates were obtained from a fitted mixed model adjusting for pre-treatment score 

(baseline score) and patient’s age at the enrollment. A larger score indicates favorable 

or better QOL. The least squares means differences (Cis-RT+CP vs CP) were estimated 

from the fitted mixed models. The p-values for the least squares means differences were 
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adjusted with Hochberg step-up method first for multiple time points and then adjusted with 

Bonferroni method for multiple measures.

Figure 2b: Figure 2b shows the patient-reported physical well-being subscale scores. 

CP: Carboplatin/Paclitaxel (6 cycles); Cis-RT+CP: Cisplatin /RT+ CP (4 cycles). The 

least-squares means estimates were obtained from a fitted mixed model adjusting for pre-

treatment score (baseline score) and patient’s age at the enrollment. A larger score indicates 

favorable or better QOL. The least squares means differences (Cis-RT+CP vs CP) were 

estimated from the fitted mixed models. The p-values for the least squares means differences 

were adjusted with Hochberg step-up method first for multiple time points.

Figure 2c: The plot lines in Figure 2c present the patient-reported functional well-being 

subscale scores.

CP: Carboplatin/Paclitaxel (6 cycles); Cis-RT+CP: Cisplatin /RT+ CP (4 cycles). The 

least-squares means estimates were obtained from a fitted mixed model adjusting for pre-

treatment score (baseline score) and patient’s age at the enrollment. A larger score indicates 

favorable or better QOL. The least squares means differences (Cis-RT+CP vs CP) were 

estimated from the fitted mixed models. The p-values for the least squares means differences 

were adjusted with Hochberg step-up method first for multiple time points.

Figure 2d: The plot lines present the patient-reported endometrial cancer subscale scores.

CP: Carboplatin/Paclitaxel (6 cycles); Cis-RT+CP: Cisplatin /RT+ CP (4 cycles). The 

least-squares means estimates were obtained from a fitted mixed model adjusting for pre-

treatment score (baseline score) and patient’s age at the enrollment. A lager score indicates 

favorable or better QOL. The least squares means differences (Cis-RT+CP vs CP) were 

estimated from the fitted mixed models. The p-values for the least squares mean differences 

were adjusted with Hochberg step-up method first for multiple time points.
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Figure 3: 
The plot lines present the patient-reported FACT/GOG-Ntx Subscale (short) scores. CP: 

Carboplatin/Paclitaxel (6 cycles); Cis-RT+CP: Cisplatin /RT+ CP (4 cycles). The least-

squares means estimates were obtained from a fitted mixed model adjusting for pre-

treatment score (baseline score) and patient’s age at the enrollment. A lager score indicates 

favorable or less NTX symptoms. The least squares means differences (CisRT+CP vs CP) 

were estimated from the fitted mixed models. The p-values for the least squares means 

differences were adjusted with Hochberg step-up method first for multiple time points and 

then adjusted with Bonferroni method for multiple measures.
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Figure 4: 
The plot lines present the patient-reported Gastrointestinal Symptoms scores. CP: 

Carboplatin/Paclitaxel (6 cycles); Cis-RT+CP: Cisplatin /RT+ CP (4 cycles). The least-

squares means estimates were obtained from a fitted mixed model adjusting for pre-

treatment score (baseline score) and patient’s age at the enrollment. A lager score indicates 

favorable or better QOL. The least squares means differences (Cis-RT+CP vs CP) were 

estimated from the fitted mixed models. The p-values for the least squares means differences 

were adjusted with Hochberg step-up method for multiple time points.
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Table 1.

The Pearson correlation coefficients of the GI subscale score compared with other scales. The GI subscale 

demonstrated a moderate correlation with the QOL as FACT-En TOI (convergent validity) and least correlation 

with the Ntx subscale (discriminant validity).

PRO Scales 6 weeks 18 weeks

Physical Well Being 0.62 0.49

Functional Well Being 0.42 0.39

Endometrial Cancer Subscale 0.65 0.68

The FACT-En TOI 0.67 0.64

FACT/GOG-Ntx subscale 0.13 0.29

Gynecol Oncol. Author manuscript; available in PMC 2023 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Matulonis et al. Page 21

Table 2.

The criterion validity of the GI subscale score was assessed against the highest CTCAE grade of GI disorders, 

graded by clinical physicians or staff at 6 weeks and 18 weeks.

Assessment time
0 1 2+

N Mean Std N Mean Std N Mean Std

6 Weeks 190 19.57 3.36 93 18.88 3.32 29 16.80 4.29

18 Weeks 218 20.12 3.28 61 18.64 3.14 19 18.74 4.69
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