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ABSTRACT

Background: Pelvic radiotherapy with concurrent 5-fluorouracil-based
chemotherapy is a component of standard therapy for patients with
T3/T4 or node-positive rectal cancer and may be associated with acute
gastrointestinal toxicity. In this retrospective study, we sought to com-
pare patient-reported outcomes (PROs) with clinician reports of acute
symptoms experienced by rectal cancer patients receiving chemora-
diation.

Patients and Methods: Charts of 199 patients with rectal cancer who
received chemoradiation at some point from November 2006 through
February 2011 were reviewed. Clinicians assessed toxicity weekly using
Common Terminology for Clinical Adverse Events version 3.0, and,
beginning in September 2009, the patients reported symptoms weekly,
using the 7-item Bowel Problems Scale. One hundred ninety-seven
patients with at least 1 clinician or patient assessment were eligible for
the study. We used descriptive statistics to compare patient and clini-
cian assessments in a subgroup of 65 patients (paired group) who had
at least 1 patient and clinician assessment on the same day. Cohen’s �

coefficient was used to evaluate agreement between the patients and
the clinicians.

Results: The patients reported diarrhea and proctitis more often than
clinicians reported them throughout treatment. Uncorrected agreement
for diarrhea and proctitis was 82% and 72%, respectively. Cohen’s � was
.64 for diarrhea, indicating moderate agreement, and .22 for proctitis,
indicating only slight agreement.

Conclusions: Our findings suggest a discrepancy between clinician and
PRO reports. Further study may discern potential benefits of collecting
PROs in prospective studies and in clinical practice.

Gastrointest Cancer Res 5:119–124. © 2012 by International Society of Gastrointestinal Oncology

1Department of Radiation Oncology

2Outcomes Research Group
Memorial Sloan-Kettering Cancer Center
New York, NY

Submitted: June 6, 2012
Accepted: July 13, 2012

Pelvic radiotherapy with concurrent
5-fluorouracil-based chemotherapy (che-

moradiation) is a component of standard
treatment for patients with T3/T4 or node-
positive rectal cancer. Pelvic radiation can
be associated with both acute and long-
term toxicities due to the radiosensitivity of
bowel, bladder, and bone. Clinician-as-
sessed toxicity is commonly captured in
prospective studies, but patient-reported
outcomes (PROs) may provide additional
data1–3 that, in some cases, may be of
prognostic value.4–7 Studies of various can-
cer types indicate that patients may re-
port a greater prevalence of cancer- and

treatment-related symptoms than clini-
cians report.8–12 The National Cancer In-
stitute has made PROs a priority area for
research13; however, there remains a pau-
city of studies on PROs during rectal can-
cer treatment.

At the Massachusetts General Hospital,
Chen et al14 established the feasibility of
collecting PROs during chemoradiation for
rectal cancer and described the trajectory
of acute gastrointestinal (GI) symptoms as
reported by physicians and patients. In that
study, physician assessments of toxicity
were graded by Radiation Therapy Oncol-
ogy Group (RTOG) Acute Radiation Mor-

bidity Scoring Criteria.15 Use of the RTOG

criteria allows assignment of a single global

value for lower GI symptoms, whereas the

Common Terminology for Clinical Adverse

Events (CTCAE) allows for separate evalu-
ation of each symptom. The first purpose of
this study was to validate the use of a PRO
assessment tool to describe and compare
patient and clinician reporting of acute
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symptoms experienced by rectal cancer

patients receiving chemoradiation in a sub-

group of 65 patients. The second purpose

was to compare patient-reported symptom

assessment with reporting of symptoms by
physicians using the CTCAE.

PATIENTS AND METHODS

Patients and Therapy
Medical records were reviewed for 199
consecutive patients who received concur-
rent 5-FU-based chemoradiation therapy
for rectal adenocarcinoma, predominately
in a preoperative approach, at Memorial
Sloan-Kettering Cancer Center (MSKCC) at
some point from November 2006 through
February 2011. A waiver of authorization
was obtained from the MSKCC institutional
review board.

The patients received standard fraction-
ation radiation therapy at a dose of 180 cGy
to 200 cGy daily, 5 times per week, to a
median total dose of 5000 cGy to the pri-
mary tumor and 4500 cGy to the pelvic
nodes. Standard treatment therapy was de-
livered over 5 to 6 weeks, and the patients
underwent approximately 5 weekly clini-
cian symptom assessments. In the cohort
treated after September 2009, the Bowel
Problems Scale (BPS) questionnaire was
collected at each weekly clinic visit.

Symptom Assessment
The patients were evaluated at least once
weekly in the clinic while receiving chemo-
radiation therapy during on-treatment vis-
its. A nurse specializing in GI radiation on-
cology (E.B.L.) graded toxicity severity in
each patient by using the CTCAE version
3.016 and documented the findings on a
standardized form listing grades for the fol-
lowing symptoms: fatigue, dermatitis, mu-
cositis, nausea, vomiting, diarrhea, procti-
tis, and cystitis. The attending physician
(K.A.G.) verified the CTCAE grading each
week following the nursing assessment.

Beginning in September 2009, PRO as-
sessments were conducted weekly in the
clinic, with the 7-item BPS.17 The question-
naire asks the following:

1. In the past week, have you had diar-
rhea or loose watery stools?

2. Have you had a sense of urgency that
you move your bowels?

3. Have you had any tenderness or pain

when you move your bowels?

4. Have you had bleeding with your

bowel movements?

5. Have you had any abdominal cramp-

ing or pain?

6. Have you passed mucus from your

rectum?

7. Have you had the feeling that you have

an urge to move your bowels but have

nothing to pass?

The patients reported the frequency of

each symptom on a 5-point Likert-type

scale, as follows:

Score 1: “not at all”;

Score 2: “occasionally” (1–2 times/week);

Score 3: “fairly frequently” (3–4 times/week);

Score 4: “frequently” (1–2 times/day);

Score 5: “very frequently” (�3 times/day).

The patients completed the question-

naire before the weekly toxicity status

checks in the clinic, giving clinicians the

Table 1. Characteristics of all 197 patients studied and of 65 patients with both
clinician and patient symptom assessments on �1 treatment date (paired group)

Characteristic

All rectal patients
(11/06–2/11)

(n � 197)

Paired group
(9/09–2/11)

(n � 65)

n %/Mean n %/Mean

Demographics

Median age, y 58.9 58.3

Age range, y 18–93 24–89

Gender, female 82 42% 32 49%

Presentation

Primary tumor 181 92% 59 91%

Recurrent tumor 16 8% 6 9%

Stage I 13 7% 5 8%

Stage II 31 16% 8 12%

Stage III 125 63% 41 63%

Stage IV 13 7% 4 6%

Average tumor distance from
anal verge, cm

6.9 6.5

Chemoradiation therapy intent

Preoperative 173 88% 58 89%

Postoperative 19 10% 4 6%

Definitive 5 2% 3 5%

Radiation modality

Conventional 3-field RT 97 49% 15 23%

IMRT 100 51% 50 77%

Therapy completion

Experienced treatment break 10 5% 2 3%

Completed surgery 166 84% 58 89%

Surgical pathology

Pathologic complete response 24 12% 12 18%

Positive margins 6 3% 1 2%

Outcomes

Follow-up time, mos 23.6 12.5

Deceased 22 11% 1 2%

IMRT � intensity-modulated radiotherapy; RT � radiotherapy.
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opportunity to review the results before
completing their own assessments.

Analysis
The grades on the CTCAE are associated
with the degree of medical intervention in-
dicated, whereas the BPS assesses the fre-
quency of symptoms experienced. There-
fore, the analysis focused on the prevalence of
symptoms in the study sample at each time
point. We described the proportion of the
patients with each symptom via clinician
(CTCAE) and patient (BPS) reporting. The
proportion of patients reporting clinically
meaningful symptom severity (score, �3)
was also described for each symptom in
the BPS.

Among the 65 patients who had at least 1
treatment date with both a clinician- and
patient-reported assessment (paired group),
we compared the prevalence at each time
point of diarrhea and proctitis, defined as
CTCAE grade �1 and BPS score �2. Agree-
ment between patient and clinician assess-
ments was evaluated by Cohen’s � coeffi-
cient, in which the clinician was specified as
rater 1 and the patient as rater 2.

RESULTS

Patient Characteristics
A total of 199 consecutive patients received
concurrent 5-FU-based chemoradiation
therapy from November 2006 through Feb-
ruary 2011 for rectal adenocarcinoma. Of
these, 2 patients who were treated before
the introduction of the BPS did not have a
recorded clinician symptom assessment
and were excluded from analysis. A total of
197 patients had at least 1 clinician- or
patient-reported symptom assessment and
were included in the analysis. Of these,
42% were women, with an average age of
58 years. Most of the patients (91%) pre-
sented with primary, locally advanced rec-
tal adenocarcinoma; 9% had locally recur-
rent disease. Ninety percent received
neoadjuvant (n � 173) or definitive (n � 5)
chemoradiation therapy, and 10% received
adjuvant (postoperative) chemoradiation
therapy. The majority (84%) of the patients
underwent surgery with definitive intent
(Table 1). Demographic characteristics,
disease status, and course of treatment
were well balanced between all 197 pa-
tients with rectal cancer and the 65 pa-

tients in the paired group, with the excep-
tion of the use of intensity-modulated
radiotherapy (IMRT). IMRT was first used
in this cohort in April 2007 and has been
used increasingly for rectal cancer over
time. Therefore, since the BPS was intro-
duced in September 2009, IMRT was used
in a larger proportion of the paired group
vs. all the study patients (77% vs. 51%,
respectively; Table 1).

Questionnaire Completion
Completion in this study was defined as
having at least 1 pair of assessments
(both patient and clinician) performed on
the same day. Among 78 patients with at
least 1 treatment visit after the introduc-
tion of the BPS, 65 patients had at least 1
pair of assessments to compare for anal-
ysis, for a completion rate of approxi-

mately 86%. The number of paired as-
sessments per week of treatment was 47,
49, 50, 47, 45, and 20 for weeks 1
through 6, respectively.

In our cohort, 89% of patients com-
pleted 4 or more assessments, the level
used by Chen et al14 to define a participant,
which is comparable to the 95% comple-
tion rate among their patients.

Patient- vs. Clinician-Reported
Symptoms
The prevalences of acute symptoms as re-
ported by the clinicians and patients are
illustrated in Figures 1a and 1b, respec-
tively. During the first week of treatment,
fewer than half of the patients reported
experiencing each symptom, apart from
rectal bleeding. All symptoms worsened by
week 5, with the exception of rectal bleed-

Figure 1. Prevalence of acute side effects of chemoradiation as assessed by (a) the clinicians and (b) the
patients.
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ing, which improved over the course of
treatment (Figure 1b).

Patient reporting of symptoms defined
as clinically meaningful (score, �3) is
shown in Figure 2. The proportion of pa-
tients with diarrhea, bowel urgency, and
tenesmus increased most sharply between
weeks 2 and 3 of treatment, with more
gradual increases continuing until the end
of treatment (Figure 2). The trajectory of
patient-reported proctitis scores demon-
strated that pain developed more slowly,
with greater increases later in treatment,
between weeks 4 and 5 (Figure 2).

In the subgroup of patients with both
clinician assessments and patient-reported
symptoms (n � 65), we found that both
diarrhea and proctitis were reported more

frequently by patients than by clinicians
throughout the chemoradiation treatments
(Figures 3 and 4). Uncorrected agreement
for diarrhea and proctitis was 82% and
72%, respectively. Corrected for chance,
Cohen’s � was .64 for diarrhea, indicating
moderate agreement between clinicians
and patients, and .22 for proctitis, indicat-
ing only slight agreement (Table 2).

DISCUSSION
In our study, throughout chemoradiation
treatment, the patients were more likely
than the treating clinicians to report diar-
rhea and proctitis. In the case of proctitis,
there was only minimal agreement in re-
porting between the clinicians and patients.
While physician-reported CTCAE grades

may better predict serious adverse events,

such as hospitalization or death, PROs may

be more sensitive in describing subjective
symptoms than standard clinician toxicity-
assessment tools.9 Patient-reported qua-
lity-of-life measures have been shown to be
associated with toxicity in other cancers.18

In addition to their usefulness as a potential
prognosticator, the collection of PROs has
been shown to improve physician–patient
communication about symptoms,19 which
can enable clinicians to make better in-
formed decisions about symptom manage-
ment.

In line with the results of another study
of patient-reported outcomes,10 our find-
ings show that clinicians and patients may
not agree on symptoms experienced during
cancer treatment. In a study of patients
with lung or genitourinary cancer, Basch et
al8 found that clinicians and patients were
more likely to agree on directly observable
events and less likely to agree on the pres-
ence of those that were not as observable.
Our findings were in accordance with
theirs, in that there was more agreement
among clinicians and patients on the pres-
ence of diarrhea and less agreement on the
presence of the more subjective symptom,
proctitis.

One possible reason for the discrepancy
in symptom reports is that clinicians may
report only those symptoms attributable to
treatment, while patients may describe any
symptom they are experiencing.20 Symp-
toms that are not probable side effects of
treatment may nevertheless be important
for the patient,21 and by reporting only
symptoms that are likely to be due to treat-
ment, clinicians may miss information
about the effect of those symptoms on pa-
tient function.22

To elucidate the difference between pa-
tient- and clinician-reported symptoms,
Chen et al14 described the range of patient-
reported severity by each RTOG grade of
lower GI symptoms in their cohort of rectal
cancer patients. In our study, we examined
the difference in reports of the incidence of
side effects. It is important to note, how-
ever, that we did not compare differences
in the severity of side effects as reported by
clinicians vs. patients, because, apart from
describing incidence, the scales do not
provide comparable end points. CTCAE
scores describe whether a symptom is

Figure 2. Prevalence of clinically relevant acute side effects (score �3) of chemoradiation as reported by the
patients.

Figure 3. Clinician- vs. patient-reported prevalence of diarrhea during chemoradiation.
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present and whether intervention is indi-
cated or death will ensue. The BPS ques-
tionnaire allows patients to describe the
frequency of symptoms. In addition to our
finding that the patients reported a greater
incidence of symptoms than the clinicians
reported, we note that the scale used by the
patients may enable clinicians to better dis-
tinguish gradations of symptoms that are
not well elucidated by standard CTCAE
grading.

As Chen et al14 described, the BPS is
feasible to incorporate into clinical practice,
with a high rate of patient completion. As
electronic and web-based platforms further
improve clinicians’ ability to assess a pa-
tient’s experience,23,24 PROs may be useful
in setting appropriate expectations for pa-
tients undergoing chemoradiation for rectal
cancer. Collecting PROs during treatment
may also enhance clinician–patient com-
munication and aid in effective symptom
management. In addition, PROs may assist
in the follow-up period to document the
trajectory of improvements in symptoms
after therapy and to determine whether pa-
tients have recovered to baseline levels af-
ter treatment. These data may also help

practitioners counsel patients on the long-
term effects of their therapy.25 Further
study is warranted to determine the optimal
process for incorporating PRO collection
into both routine clinical practice and clin-
ical trials to complement clinician toxicity
scoring.
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