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Longitudinal Quality-of-Life Analysis of RTOG 94–05 (Int 0123):
A Phase III Trial of Definitive Chemoradiotherapy for Esophageal
Cancer
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ABSTRACT

Background: Longitudinal quality of life (QoL) was compared for pa-
tients with esophageal cancer receiving definitive chemoradiotherapy
(CRT) with conventional-dose (CD) vs. high-dose (HD) radiotherapy as
used in the RTOG phase III 94–05 trial (Intergroup 0123).

Methods: Between June 12, 1995, and July 1, 1999, 236 patients with
cT1–4NxM0 esophageal cancer were randomized to CD CRT (50.4 Gy
and concurrent 5-fluorouracil and cisplatin) vs. HD CRT (64.8 Gy and the
same chemotherapy). QoL was assessed using the Functional Assess-
ment of Cancer Therapy, Head & Neck (version 2) at baseline, after CRT,
at 8 months from the start of CRT, and at 1 year.

Results: Of 218 eligible patients, 166 participated in pretreatment QoL
assessments (82 HD, 84 CD). Patients with �10% weight loss and Kar-
nofsky Performance Status 60–80 were less likely to participate (P � .02
and P � .002, respectively). Pretreatment characteristics for participat-
ing patients were similar in both arms. At CRT completion, 96 patients
completed QoL (46 HD, 50 CD) assessment. Total mean QoL was signif-
icantly lower in the HD arm (P � .02) and remained lower at 8 and 12
months after the start of CRT, but these values did not reach statistical
significance. Change in mean QoL from baseline to each of the three
subsequent assessment time points did not differ significantly between
the two treatment arms.

Conclusions: For patients treated with definitive CRT for esophageal
cancer, radiation dose escalation to 64.8 Gy does not significantly
improve QoL. These results provide additional evidence that radiother-
apy to 50.4 Gy should remain the standard of care.
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The optimal management of patients with
esophageal cancer remains controversial.1

Current treatment modalities include surgi-

cal resection, radiotherapy (RT), chemo-
therapy, and some combination thereof.2–9

Despite therapeutic and technical innova-
tions over the past decade, the overall prog-
nosis for these patients remains poor be-
cause of the high incidence of local
recurrence and metastatic disease.3–9 In
light of this unfortunate reality, treatment
choices in this setting especially should be
made with an eye toward improving or

maintaining the patients’ quality of life

(QoL). Quality-of-life end points might also

be useful in the assessment of novel or
intensified therapies and treatment com-
parisons and could provide guidance to
physicians in making future clinical deci-
sions and trial design.10,11

Health-related QoL is a multidimen-
sional construct, best assessed prospec-
tively from the patient’s point of view. Core
QoL domains include—at a minimum—
disease- and treatment-related symptoms
and physical, social, and psychological

functioning.12 Longitudinal QoL investiga-

tion is essential. A baseline QoL assess-

ment establishes whether treatment groups

differ in pretreatment QoL and, thus, can

be compared to posttreatment QoL indices

for each group. Quality-of-life assessment

is also performed at the completion of treat-
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ment to study the acute adverse effects of
therapy, and weeks to months later to eval-
uate late effects and how they affect the
patient.

A review of English-language medical
and nursing literature generated over the
past decade reveals few prospective longi-
tudinal investigations of QoL in esophageal
cancer that used a validated multidimen-
sional QoL instrument and/or an esophageal-
specific assessment scale. Most of these
investigations focused on palliative end
points, such as relief of dysphagia, or were
performed in the context of metastatic dis-
ease.13–15 Moreover, few prospective stud-
ies have examined longitudinal QoL in pa-
tients with esophageal cancer undergoing
potentially curative treatment,16–25 and only
four prospective assessments of QoL in pa-
tients receiving combined-modality therapy
have been reported recently.22–25

Radiation Therapy Oncology Group
(RTOG) 94–05 was an Intergroup phase III
trial designed to investigate radiation dose
escalation to 64.8 Gy with concurrent stan-
dard 5-fluorouracil (5-FU) and cisplatin
chemotherapy in patients with esophageal
cancer. The control group in this study
received a modified version of the chemo-
radiotherapy (CRT) regimen from RTOG
85–01, using CD radiation to 50.4 Gy.26

Preliminary survival results demonstrated
no significant difference in median survival
or 2-year survival between the high-dose
(HD) and conventional dose (CD) arms.27

This study included prospective QoL eval-
uation as a secondary end point using val-
idated multidimensional constructs.

The purpose of this report is to docu-
ment the longitudinal QoL outcome of pa-
tients with esophageal cancer receiving de-
finitive CRT with CD RT to 50.4 Gy as
compared with HD RT to 64.8 Gy using a
validated cancer-specific QoL instrument:
the Functional Assessment of Cancer Ther-
apy (FACT), Head and Neck (version 2), as
amended by 15 supplemental esophageal-
specific items.28–30

METHODS

Patient Population
Member institutions of RTOG (94–05), East-
ern Cooperative Oncology Group (ECOG
R9405), and the North Central Cancer Treat-
ment Group (NCCTG 94–40–51) entered

patients into this trial. RTOG served as the
coordinating group and was responsible for
data collection and analysis. The study
opened in June 1995 with a goal to accrue
298 patients. The study was closed after an
interim analysis reviewed by the Data Moni-
toring Committee in July 1999 revealed that
the chance of the HD arm showing a signifi-
cant survival advantage compared with the
CD arm was �2.5%. A total of 236 patients
were accrued.

Eligibility Criteria and Pretreatment
Evaluation
Patients with American Joint Committee
on Cancer TNM clinical classification T1–
4N0 –1M0 primary squamous cell or ad-
enocarcinoma of the cervical, mid-, or
distal esophagus were eligible for enroll-
ment.31 Other eligibility criteria have been
previously reported and included Karnofsky
Performance Status (KPS) �60%, chest/
abdominal computed tomography scan re-
vealing no evidence of metastatic disease,
and adequate nutritional intake.27 Eligibility
was also limited to patients whose tumor
did not extend to within 2 cm of the gastro-
esophageal junction. Patients with multiple
tumors of the esophagus, metastatic dis-
ease, or prior esophageal chemotherapy,
RT, or surgical resection were ineligible.
Patients with cervical primaries with posi-
tive supraclavicular lymph nodes (defined
as N1) were eligible; however, patients with
noncervical primaries with positive supra-
clavicular lymph nodes (defined as M1)
were ineligible. Pretreatment clinical evalua-
tion has been previously reported.27 This
study was reviewed and approved by the
Institutional Review Boards of the partici-
pating institutions. Written informed con-
sent was obtained from all patients.

Treatment Protocols
All patients received four cycles of 5-FU
and cisplatin chemotherapy plus concur-
rent radiotherapy as shown in Figure 1.
Radiotherapy began on day 1, with the
beginning of cycle 1 of chemotherapy. Four
weeks after the completion of RT, patients
were to receive two additional cycles (days
1 and 29) of chemotherapy. Details of the
RT protocol have been previously de-
scribed.27 The initial target volume pre-
scription dose was 50.4 Gy delivered in 28
1.8-Gy daily fractions Monday through Fri-

day. The superior and inferior borders of
the radiation field were 5 cm beyond the
primary tumor. The lateral, anterior, and
posterior borders of the field were �2 cm
beyond the borders of the primary tumor.
The primary tumor and regional lymph
nodes were included. Patients assigned to
the HD arm received a cone-down field of
14.4 Gy to the primary tumor, with a 2 cm
margin to a total dose of 64.8 Gy delivered
in 36 1.8-Gy daily fractions.

Patients were examined weekly through-
out all phases of the treatment program and
prior to each chemotherapy cycle to assess
adverse events. The National Cancer Insti-
tute’s Cooperative Group Common Toxicity
Criteria were used to measure acute che-
motherapy toxicity. Acute and late RT tox-
icity was scored according to the RTOG
morbidity scoring criteria.

Quality of Life Assessment
This study included prospective QoL eval-
uation as a secondary end point. QoL as-
sessments used the FACT Head & Neck
(HN), version 2, as amended by 15 sup-
plemental esophageal-specific questions.30

The FACT-HN measure had been chosen,
as no validated QoL instrument specific for
esophageal cancer existed at the time of
this trial’s inception. FACT-HN is a vali-
dated multidimensional self-report ques-
tionnaire that quantitatively assesses how
the patient feels with respect to five sub-
scales, as follows: physical, social/family,
emotional, and functional well-being, as
well as their relationship with the physi-
cian.28,29 The head and neck subscale has
eight site-specific questions. RTOG added
15 additional questions adapted from the
FACT lung and bladder modules (version
2) specifically for patients with esophageal
cancer. These additional esophageal-spe-
cific items have not been previously vali-
dated.

QoL assessments were administered at
baseline, at completion of CRT, and then at
8 months and at 1 year from the start of
CRT.

Statistical Methods
This study was not prospectively powered
for QoL end points because QoL participa-
tion was not mandated. To assess selection
bias in participation, the chi-square test
was used to compare pretreatment charac-
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teristics between participants and nonpar-
ticipants.

The responses to the FACT-HN ques-
tionnaire were scored using standard, pre-
viously described scoring methods.30 For
scores related to total QoL and functioning
domains, higher scores indicated better
functioning. Multiple imputation methods
for longitudinal data, as described by Fair-
clough, were used to impute missing QoL
scores beyond baseline.32 Specifically, the
multiple imputation procedure in SAS/

STAT® software (SAS Institute Inc., Cary,
NC) with the regression method was used.
This method imputes missing values within
a case using previously observed and im-
puted data. Imputations were performed
separately within treatment arms, and sig-
nificant baseline explanatory variables were
used in the imputation process.

Change in QoL from baseline to each of
the three subsequent assessment time
points (completion of CRT and at 8 and 12
months from the start of CRT) was calcu-

lated for each treatment arm and com-
pared using the t test for independent sam-
ples. Additionally, the total QoL scores were
compared between the treatment arms at
each assessment time point, using the t
test for independent samples. Cox regres-
sion models were used to determine asso-
ciations between QoL and efficacy (overall
survival, locoregional failure, and distant
failure).

Fifteen additional esophageal-specific
items were addressed and tested at base-

RTOG 94-05 (INT 0123)
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Arm 1

HIGH-DOSE RT AND CHEMOTHERAPY 

(Both chemo & RT to start on first day of week 1) 

RT - 1.8 Gy x 5 days/wk x 5.5 wks (50.4 Gy in 28 fx) followed 

by a cone-down of 1.8 Gy x 5 days/wk x 1.5 wks (14.4 

Gy in 8 fx) to a total of 64.8 Gy in 36 fractions (start first 

day of week 1) 

Chemotherapy* 

Arm 2: 

CONVENTIONAL-DOSE RT AND CHEMOTHERAPY

(Both chemo & RT to start first day of week 1) 

RT - 1.8 Gy x 5 days/wk x 5.5 wks (50.4 Gy in 28 fx)  

 (to start first day of week 1) 

Chemotherapy* 

*Chemotherapy

CDDP - 75 mg/m 2 - day 1 of weeks 1 and 5; then repeat 4 weeks after the end of RT 

5-FU -  1000 mg/m2 - days 1-4 of weeks 1 and 5; then repeat 4 weeks after the end of RT 

Figure 1. Treatment schema for RTOG 94–05. Abbreviations: 5-FU � 5-fluorouracil; CDDP � cisplatin; Fx � fraction; Wk � week.
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line and at all follow-up time points. Internal
consistency (reliability) of the original FACT
H&N (version 2) subscale with the new
esophageal-specific questions was mea-
sured using Cronbach’s alpha.33

Randomization
The randomization schema described by
Zelen34 was used to achieve balance in the
treatment assignments among the institu-
tions, with three stratification variables:
weight loss (�10% vs. �10%), tumor size
(�5 cm vs. �5 cm), and histologic cell type
(adenocarcinoma vs. squamous). Patients
were randomly assigned either to the 64.8
Gy or 50.4 Gy arms.

RESULTS

Pretreatment Characteristics
A total of 236 patients with clinical stage
T1–4N0–1M0 squamous cell or adenocar-
cinoma of the esophagus were randomized
to receive definitive CRT consisting of four
monthly cycles of 5-FU and cisplatin with
concurrent 50.4 Gy RT vs. the same che-
motherapy schedule but with concurrent
64.8 Gy RT. Of the 218 eligible and ana-
lyzable patients, 52 patients did not partic-
ipate in QoL assessment; the principal rea-
son was due to institutional error (Table 1).
Baseline QoL questionnaires were not
accepted after the initiation of protocol
therapy.

Table 2 provides the distribution of pre-
treatment characteristics by participation in
QoL. Patients with �10% loss of pretreat-

ment total body weight (P � .02), and
patients with lower pretreatment KPS
(70%–80%, P � .002), were significantly
less likely to participate in QoL analysis.
Pretreatment characteristics of the 166 pa-
tients with baseline QoL assessments are
shown in Table 3. The arms were well
balanced for weight loss, gender, race, age,
KPS, primary tumor size, histology, clinical
T-stage, and clinical N-stage.

Quality of Life Compliance
QoL compliance rates were measured as a
percentage of all eligible patients complet-
ing QoL forms. One hundred sixty-six pa-
tients completed QoL forms at baseline.
Patterns of QoL compliance at treatment
completion and at 8 and 12 months for
these patients are shown in Table 4. The
main reason for noncompliance was miss-
ing QoL assessment forms. The other doc-
umented reasons for noncompliance in-
cluded institutional error (delinquent or
incomplete data), patient refusal or patient
illness, and patient not seen for scheduled
follow-up. Thirty-four patients (20%) com-
pleted questionnaires at all four time
points. Thirty-nine patients (23%) com-
pleted assessment forms at two of the three
time points after baseline; 45 patients
(27%) completed an assessment form at
only one time point after baseline, and 51
patients (30%) only provided baseline in-
formation.

Radiation Dose and QoL
At the completion of CRT, the mean
change from baseline in total QoL score
was decreased in both arms (Figure 2,
Table 5). Of note, this mean change was
not significantly decreased in the HD arm
as compared to the CD arm (P � .13).
There was also no significant difference
between the treatment arms with respect to
mean change in total QoL from baseline to
8 months, or baseline to 12 months follow-
ing the start of CRT (P � .17 and P � .24,
respectively).

Figure 3 and Table 6 show mean total
QoL scores by treatment arm at each as-
sessment time point. Total QoL scores were
similar in each arm prior to treatment. The
HD arm had significantly lower total QoL at
the end of CRT, as compared to the stan-
dard dose arm (P � .02), and a trend
toward this same result was seen at 8

months from the start of CRT (P � .07).
Total QoL was also lower for the HD arm at
12 months from the start of CRT, but
this did not reach statistical significance
(P � .16).

Intercorrelation Between FACT H&N
and Additional Esophageal-Specific
Questions
Fifteen additional esophageal-specific
items were addressed (Table 7) and tested
at baseline and at all follow-up time points.
Internal consistency (reliability) of the orig-
inal FACT H&N (version 2) subscale with
the new esophageal-specific questions was
an alpha of 0.66.

Conventional Outcomes and QoL
The median follow-up was 16.4 months
(range 13.0–19.4 months). No significant
difference was seen in median survival
(12.9 months 95% confidence interval [CI],
10.5–19.3 months vs. 18.1 months 95%
CI, 15.0–23.1 months) or 2-year survival
(30% vs. 39%) between the HD and CD
arms.27 This inferior survival rate was ini-
tially attributed to the increased number of
treatment-related deaths in the HD arm: 11
deaths vs. 2 in the CD arm. Of these 11
treatment-related deaths, 7 occurred in pa-
tients who had received �50.4 Gy. A sep-
arate survival analysis including only pa-
tients who received their assigned dose of
radiation, though biased, still revealed no
survival advantage with the 64.8 Gy arm.27

Similarly, there were no significant differ-
ences in the rates of locoregional (51% vs.
55%) and distant failure (9% vs. 15%) in
the HD vs. the CD arm.

In terms of QoL, scores on the physi-
cal, social, emotional, and functional
FACT subscales and mean total QoL were
not significantly associated with overall
survival or local failure for either treat-
ment arm.

DISCUSSION
In recent years, oncology has increasingly
accepted that the goals of cancer therapy
should incorporate concerns not only re-
garding efficacy of tumor control but also
patients’ QoL throughout the disease and
management course. This study, to our
knowledge, is the first prospective longitu-
dinal QoL study evaluating randomized
CRT strategies for localized esophageal

Table 1. Reasons for nonparticipation in
baseline QoL

Reasons
64.8
Gy (n)

50.4
Gy (n)

QoL form
incomplete

6 4

QoL after start of
treatment

6 4

Patient refused 3 1

Institution error 6 8

Did not speak
English

2 1

Other 2 4

Unknown 2 3

Total 27 25

Abbreviation: QoL � quality of life.
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cancer using validated QoL and symptom-
specific instruments. Our findings show
that total mean QoL declined after CRT,
most significantly in the dose-escalated
arm. Total mean QoL remained lower in the
64.8 Gy arm at 8 and 12 months after the
start of CRT, but these values did not reach
statistical significance when compared to
the 50.4 Gy arm.

Prospective QoL changes have been re-
ported after esophagectomy.16–21 Blazeby

et al assessed long-term QoL in 92 consec-
utive patients with esophageal carcinoma
undergoing potentially curative resection.19

The European Organization for Research and
Treatment of Cancer (EORTC) core QoL in-
strument (QLQ-C30) and the dysphagia scale
from the EORTC esophageal-specific module
(QLQ-OES24) were administered before
treatment and at regular intervals until death
or for 3 years. Six weeks after esophagec-
tomy, patients reported worse QoL scores

than before treatment. In patients who sur-
vived at least 2 years, QoL scores were re-
stored to preoperative levels within approxi-
mately 9 months.

Only four other reports have been made
of prospective QoL evaluations incorporat-
ing the recommended minimal core do-
mains or treatment-specific tools for pa-
tients with esophageal cancer undergoing
therapy with CRT with or without surgical
resection.22–25 Blazeby et al investigated

Table 2. Pretreatment characteristics by QoL completion

Pretreatment characteristic
QoL

(n�166)
No QoL
(n�52)

�2 test
P value

Gender Male 120 (72%) 34 (65%) .34
Female 46 (28%) 18 (35%)

Race White 113 (68%) 31 (60%) White vs. non-white
Hispanic 4 (2%) 3 (8%) .26
Black 48 (29%) 17 (33%)
Asian/Pacific 1 (1%) 1 (2%)

Weight loss �10% 62 (37%) 29 (56%) .02*
�10% 104 (63%) 23 (44%)

Age Median 64 63 .16
Range 43–81 37–78

KPS 60–80 65 (39%) 33 (63%) .002*
90–100 101 (61%) 19 (37%)

Lesion size �5 cm 79 (48%) 25 (48%) .95
�5 cm 87 (52%) 27 (52%)

Histology Squamous 138 (83%) 47 (90%) .20
Adenocarcinoma 28 (17%) 5 (10%)

*P values significant at the.05 level.
Abbreviations: KPS � Karnofsky performance status; QoL � quality of life.

Table 3. Pretreatment patient and tumor characteristics by treatment arm

Pretreatment characteristic
64.8 Gy
(n�82)

50.4 Gy
(n�84)

�2 test
P value

Gender Male 56 (68%) 64 (76%) .26
Female 26 (32%) 20 (24%)

Race White 60 (73%) 53 (63%) White vs. non-white
Hispanic 2 (2%) 2 (2%) .16
Black 20 (24%) 28 (33%)
Asian/Pacific 0 1 (1%)

Weight loss �10% 30 (37%) 32 (38%) .84
�10% 52 (63%) 52 (62%)

Age Median 65 64 .34
Range 44–80 43–81

KPS 60–80 30 (37%) 35 (42%) .50
90–100 52 (63%) 49 (58%)

Lesion size �5 cm 38 (46%) 41 (49%) .75
�5 cm 44 (54%) 43 (51%)

Histology Squamous 69 (84%) 69 (82%) .73
Adenocarcinoma 13 (16%) 15 (18%)

Abbreviation: KPS � Karnofsky performance status.
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longitudinal QoL changes using the EORTC
QLQ-C30 and QLQ-OES18 instruments in
103 consecutive patients receiving neoad-
juvant therapy followed by surgical resec-
tion.22 Patients reported deterioration in
most aspects of QoL during preoperative
treatment, which returned to baseline lev-
els before surgical resection in those who
did not have disease progression. Six
weeks after esophagectomy, patients re-
ported a significant decline in physical,
role, and social function; these scores re-
covered to preoperative levels within 6
months. Two other smaller series reported
similar findings.23,24

Longitudinal QoL was also assessed as
part of a phase III trial (FFCD 9102) in
patients receiving CRT with or without sur-
gery for locally advanced esophageal squa-
mous cell carcinoma.25 The Spitzer QoL
index was administered at baseline and at
subsequent follow-up for 2 years. The
mean QoL score decreased following ther-

apy in both treatment arms, more so in the
surgery arm. However, longitudinal QoL
was restored to baseline values in survivors
by 2 years.

Similar to these other reports, our data
show a recovery in mean total QoL scores
at 8 months following definitive CRT.
However, we again notice a decline in
mean total QoL scores at 12 months post-
treatment, most notably in the HD arm.
Although total QoL scores did not corre-
late with local control or survival in our
study, one could postulate that such
scores may be associated with late ef-
fects, such as esophageal strictures, in
patients who remain disease free. As
such, we are in the process of collecting
these data. It is also important to note

that QoL compliance at 12 months was
only 48%.

Missing data are a challenge that affects
many QoL studies.35–37 This issue is of par-
ticular importance to randomized phase III
trials concerning QoL end points. If patients
who are experiencing treatment toxicity or
progressive disease do not complete the
questionnaires, analyses based only on
data collected could lead to biased conclu-
sions.36 In this study, as well as other RTOG
studies, baseline QoL was not mandated as

Table 4. Pattern of QoL compliance

Baseline Treatment completion 8 months 12 months n %

X X X X 34 20

X X X 21 12

X X X 11 7

X X X 7 4

X X 30 18

X X 11 7

X X 4 2

X 51 30

Abbreviation: QoL � quality of life.

-20

-15

-10

-5

0

Conventional High Dose

Post-treatment 8 months 12 months

Figure 2. Mean change in total quality of life (QoL)
scores by treatment arm. The y-axis represents the
mean change in total QoL scores from baseline.
Conventional dose (CD) represents the 50.4 Gy arm;
high dose (HD) represents the 64.8 Gy arm. At the
completion of CRT (posttreatment) and at the two
subsequent time points, the mean change in total
QoL scores was not significantly different between
the two treatment arms.

Table 5. Mean change* in total QoL
from baseline by treatment arm

Time point
64.8 Gy
(n�82)

50.4 Gy
(n�84)

Posttreatment

Mean �12.39 �7.95

SE 2.9035 2.6372

P value .13

8 months

Mean �8.10 �2.57

SE 4.1793 3.8742

P value .17

12 months

Mean �16.90 �2.0

SE 9.5874 4.3149

P value .24

*A negative change indicates a decline in
QoL.
Abbreviations: QoL � quality of life; SE �
standard error.

50

55

60

65

70

75

80

Conventional Dose High Dose

Pretreatment Post-treatment 8 months 12 months 

∗

Figure 3. Mean total quality of life (QoL) scores by
treatment arm. The y-axis represents mean total QoL
scores. Conventional dose (CD) represents the 50.4
Gy arm; high dose (HD) represents the 64.8 Gy arm.
At the completion of CRT (posttreatment), total QoL
was significantly worse in the HD arm as compared
to the CD arm (*P � .02). These significant differ-
ences were resolved by 8 months following treat-
ment. *P values significant at the .05 level.

Table 6. Total QoL by treatment arm

Time point
64.8 Gy
(n�82)

50.4 Gy
(n�84)

Baseline

Mean 76.48 79.86

SE 2.9835 1.9886

P value .17

Posttreatment

Mean 64.09 71.91

SE 2.8702 2.471336

P value .02

8 months

Mean 68.3828 77.30

SE 4.3376 4.0113

P value .07

12 months

Mean 59.58 70.49

SE 9.7298 4.6308

P value .16

Abbreviations: QoL � quality of life; SE �
standard error.
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part of the pretreatment evaluation. RTOG
believes that this allows patients who want
to participate in a clinical trial, but who do
not want to participate in the QOL portion,
to still have access to the trial and its po-
tential benefits. As such, the baseline rate
of completion to this study was 81% of the
total number of accrued patients, with non-
white patients and those with higher pre-
treatment weight loss and lower pretreat-
ment KPS significantly less likely to
participate. We did take measures to min-
imize bias for missing data, because miss-
ing values were assigned using a multiple
imputation method. As both weight loss
and KPS were associated with QoL partici-
pation, these two variables, along with sur-
vival time, were used as covariates in the
imputation regression model to determine
our results.

Although this attrition in questionnaire
completion is common to QoL research, QoL
investigations must use strategies to enhance
compliance and thereby minimize missing
data. All QoL questionnaires should be mon-
itored for completeness. Patients who are
unable to come in for scheduled visits should
be contacted for alternative follow-up. At
RTOG annual meetings, lectures with inves-

tigators and roundtables with data managers

are routinely performed to stress this impor-

tant issue. Moreover, RTOG is evaluating
novel methods, such as web-based patient-
reported assessments, to ensure collection of
QoL data in future trials.

At the time of RTOG 94–05 conception,
a QoL esophageal-specific module was not
yet developed to use in conjunction with
the FACT-G for QoL assessment. Therefore,
it was decided to employ the FACT-HN,
version 2, which did contain important
questions regarding dysphagia, and to add
15 additional esophageal-cancer–specific
test questions (Table 7). The internal con-
sistency of the original FACT-HN subscale
with the new esophageal-specific items
used in this randomized comparison had a
Cronbach’s alpha of only 0.66. As such,
our esophageal-specific score findings
should be interpreted with caution and
were not reported in the results.

Similarly, another limitation in this
study, in addition to missing data, was the
potential lack of sensitivity of the FACT-HN
tool. Perhaps a validated QoL instrument
tailored to this patient population would
have yielded more robust data. Since the
completion of this trial, the Functional As-
sessment of Cancer Therapy for Esopha-
geal Cancer (FACT-E) questionnaire has
been developed. The FACT-E self-reporting
scale is composed of the validated FACT-G
core with a FACT-E subscale (commonly
referred to as the Esophageal Cancer Sub-
scale or ECS), which includes 17 additional
items specific for symptoms and problems
related to esophageal cancer, such as eat-
ing, appetite, swallowing, pain, talking/
communicating, mouth dryness, breathing
difficulty, coughing, and weight loss.

The FACT-E 44-item questionnaire has
recently undergone psychometric testing in
adult patients with esophageal cancer38

showing good construct validity when com-
pared with the EORTC QLQ-30 and its spe-
cific esophageal module. FACT-E scores
correlated well with several important clin-
ical factors and were found to be respon-
sive to change in patients treated with
esophagectomy alone and in those treated
with CRT. In the subset of patients treated
with neoadjuvant CRT, a significant im-
provement was reported in the ECS, the
swallowing subscale (Swallowing Index
Subscale Score), and the eating subscale

(Eating Index Subscale Score) at 6–8

weeks following CRT.

It is clear that the current challenge in

clinical oncology research is to incorporate

patient-reported QoL end points using val-

idated cancer-specific instruments into

prospective randomized trials with clear hy-

potheses that can ultimately lead to clini-

cally meaningful interventions. These in-

vestigations will be critical in identifying

novel therapies that can enhance both the

quantity and quality of our cancer patients’

lives. As such, RTOG strives to incorporate

QoL and/or patient-reported outcome hy-

potheses in all phase III treatment trials. In

RTOG’s current phase III esophageal can-

cer study—RTOG 0436 “A Phase-III Trial

Evaluating the Addition of Cetuximab to

Paclitaxel, Cisplatin, and Radiation for Pa-

tients With Esophageal Cancer Who Are

Treated Without Surgery”—we are pro-

spectively examining statistically powered

QoL secondary end points to complement

the traditional outcome end point of overall

survival. Using the FACT-E instrument, we

will determine if the addition of cetuximab

to standard 50.4 Gy CRT for locally ad-

vanced esophageal cancer will significantly

improve specific symptom subscales (the

ECS score, the Swallowing Index Subscale

Score, as well as the Eating Index Subscale

Score) at 6–8 weeks following CRT com-

pletion.

In conclusion, our results show that lon-

gitudinal mean total QoL after definitive

CRT for esophageal cancer was signifi-

cantly worse posttreatment in patients

treated with HD (64.8 Gy) radiotherapy

compared to patients who received CD

(50.4 Gy) radiotherapy, with mean total

QoL scores continuing to be poorer at 8 and

12 months after the initiation of CRT in the

HD arm. Therefore, for patients treated with

definitive CRT for esophageal cancer, radi-

ation dose escalation to 64.8 Gy does not

improve survival or patient reported QoL.

These results lend further weight to our
previous conclusion that radiotherapy to
50.4 Gy should remain the standard of care
in patients treated with definitive CRT for
esophageal cancer.

Informed consent was obtained from all subjects
and/or guardians who participated in this study.

Table 7. Fifteen additional
esophageal-specific test questions

Additional Concerns During the Past
7 Days:

I have been bothered by hair loss

I have been short of breath

I can swallow liquids

I have a good appetite

I have diarrhea

I am bothered by a change in weight

I am bothered by eating in public

I eat a wide variety of foods

I am able to eat by mouth

I have difficulty hearing

I am bothered by the way I feel when I eat

I have pain or discomfort related to my
cancer

I have been coughing

A need to eat frequently bothers me

I tend to eat alone

Answers are presented in a five-point Likert
format with responses from 0 (not at all) to 4.
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