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Abstract

Purpose Gastrointestinal (GI) symptoms pose a significant
burden to patients receiving chemoradiation therapy (CRT)
for anal cancer; however, the impact of symptoms from the
patient perspective has not been quantified. This retro-
spective study examined and compared patient and clini-
cian reports of acute GI toxicity during CRT.

Materials and methods Patients treated with definitive RT
using intensity-modulated radiation therapy for anal cancer
between 9/09 and 11/12 were reviewed. Median RT dose
was 56 Gy (range 45-56), and 76 patients (97%) received
concurrent 5-fluorouracil-based chemotherapy. During RT,
patients completed the 7-item Bowel Problem Scale (BPS)
weekly. Clinicians assessed toxicity separately using
CTCAE v. 3.0. Scores of BPS > 3 and CTCAE > 1 were
considered to be clinically meaningful. Agreement of the
two assessments was evaluated by Cohen’s kappa
coefficient.

Results Seventy-eight patients completed at least one BPS
and had a corresponding clinician assessment. Patients
reporting scores of >3 was highest at week 5 (n = 68) for
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diarrhea (44.1%), proctitis (57.4%), and mucus (48.4%),
while urgency (47.6%), tenesmus (31.7%), and cramping
(27%) were highest at week 4 (n = 63). Baseline bleeding
scores (26.7%; score >3) improved during treatment
(13.4% at week 5). “Poor” agreement was observed
between patient- and clinician-reported proctitis (Co-
hen’s k = 0.11; n = 58); however, there was “good”
agreement for diarrhea (Cohen’s k = 0.68; n = 58).
Conclusions Acute GI toxicity during definitive CRT for
anal cancer was most significant during weeks 4-5, while
rectal bleeding improved during treatment. Discrepancies
in patient- and clinician-reported symptoms demonstrate
the potential for patient-reported outcomes to be useful
tools for anal cancer clinical assessments.
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symptoms - Chemoradiation

Introduction

Definitive radiation therapy (RT) with concurrent 5-fluo-
rouracil (5-FU)-based chemotherapy is the current standard
of care in treatment of anal carcinomas. Although
chemoradiation therapy has demonstrated good local con-
trol with preservation of sphincter and bowel function, it is
also associated with a high rate of acute treatment-related
toxicities [1-3]. With the use of intensity-modulated radi-
ation therapy (IMRT), when compared to conventional
techniques, reductions of radiation doses to normal tissue
have helped to reduce acute toxicity [4]. However, toxicity
still poses a significant burden to patients receiving IMRT
for anal cancer and the extent of symptoms from the patient
perspective has not been quantified.
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Patient-reported outcomes (PROs) have become an
important tool in capturing and measuring patient health
concepts and determining the extent of symptoms. The
field is quickly evolving, with the National Cancer Institute
recently designating PRO measures in clinical trials to
further assist in documentation of adverse event reporting
[5]. This reflects the increasing importance associated with
incorporating the patient’s voice during treatment. Col-
lection of PROs may contribute to improved communica-
tion between patients and physicians, which could enhance
patient quality of life, improve patient management, and
assist in early detection of adverse events [6-9].

Utilizing PROs integrated in clinical practice, this ret-
rospective study examined their agreement with clinician-
reported symptoms and also analyzed the trajectory of
patient-reported symptoms and clinician reports of acute
GI toxicity during chemoradiation therapy for anal cancer.

Materials and methods
Patients and radiation therapy

After obtaining a waiver of authorization from the Insti-
tutional Review Board, the medical records of patients
treated with definitive RT using IMRT for anal cancer from
September 2009 through November 2012 at Memorial
Sloan Kettering Cancer Center (MSKCC) were reviewed.
Patients were included in the analysis if they had com-
pleted at least one bowel problem scale (BPS) question-
naire and had a corresponding physician toxicity
assessment to be included in this study. All patients had
either a confirmed diagnosis of squamous cell carcinoma
(94%) or adenocarcinoma (6%) and nearly all patients
(97%) received concurrent 5-FU-based chemotherapy with
or without mitomycin C (Table 1).

Patients were simulated in the prone position and
immobilized in a thermoplastic body mold on a PET-CT
simulator (GE Discovery ST, GE Healthcare, Waukesha,
WI) to obtain fused PET images with the treatment-plan-
ning CT scan. Oral contrast (Gastroview) and intravenous
contrast was administered to delineate the small bowel and
blood vessels. Information from the clinical examination,
pretreatment diagnostic imaging, and PET scan was com-
bined to delineate the gross tumor volume (GTV). If
inguinal or pelvic nodes were clinically or radiographically
involved, these were identified as separate GTVs. The
clinical target volume (CTV) consisted of the GTV with 1-
to 1.5-cm margin and the draining lymph nodes as desig-
nated by the RTOG anorectal atlas [10]. The CTVA was
contoured to include the mesorectal, internal iliac, and
superior hemorrhoidal lymph node regions. The CTVB
included the external iliac lymph nodes and the CTVC was

Table 1 Patient characteristics

N=178 N (%)
Age (years)

Range 36-95

Median 59
Gender

Female 58 (74.4)

Male 20 (25.6)
HIV positive 6 (7.7)
Stage

I 12 (15.4)

1T 18 (23.1)

1A 18 (23.1)

1B 29 (37.2)

v 1(1.3)
Resection prior to CRT 7 (9.0)
Race/ethnicity

‘White/Caucasian 53 (68.0)

Black 5(6.4)

Asian 4 (5.1)

Hispanic 9 (11.5)

Unknown 7 (9.0)
KPS

90 53 (68.0)

80 19 (24.4)

70 6 (7.7)
Treatment breaks 23 (29.5)
Induction chemotherapy 5(6.4)
Concurrent chemotherapy 76 (97.4)
Radiation boost 59 (75.6)
Diagnosis

Squamous cell 73 (93.6)

Adenocarcinoma 5(6.4)

delineated to include the inguinal nodal basins. A planning
target volume (PTV) margin of 5 mm was created around
the CTVA + B + C.

All patients were treated with IMRT, which was deliv-
ered over 5-6 weeks, 1.8-2 Gy five times a week. IMRT
treatment planning was performed using custom in-house
software. Radiation dose was stage dependent. Clinically
uninvolved pelvic and inguinal nodes were treated to
45 Gy at 1.8 Gy per fraction. For T1 tumors, the primary
tumor dose was brought to 50 Gy in 2 Gy fractions using
an integrated boost. For tumors >2 cm, an additional 6 Gy
in three fractions was added as a sequential boost to bring
the primary tumor and any >2 cm nodes to 56 Gy. The
median dose was 56 Gy (range 45-56). 75% of patients
received a boost to primary nodes. Normal tissue structures



of interest in IMRT planning were routinely contoured on
each CT slice [10]. We attempted to use the following
constraints for normal tissue doses: 95% of the small bowel
to receive <45 Gy; mean bladder dose 30-33 Gy; maxi-
mum dose to the femoral head 50 Gy; and maximum dose
to cauda equina <50 Gy. Treatment was delivered using
mixed 6 and 15 MV energies and a median of 7 coplanar
beams.

Chemotherapy

The majority of patients (97%) received concurrent 5-FU-
based chemotherapy; 52 pts (67%) of patients received a
combination of mitomycin (10 mg/m?*) and 5-FU
(1000 mg/m2 over 96 h), 13 pts (17%) received a combi-
nation of mitomycin and capecitabine (875 mg/m* BID
daily M-F), 5 pts (6%) received 5-FU alone, and 6 pts (8%)
received capecitabine alone. Two patients (3%) did not
receive concurrent chemotherapy.

Five patients (6%) also received induction chemother-
apy prior to concurrent chemoradiation therapy, with three
patients receiving a combination of cisplatin and 5-FU and
two patients receiving folinic acid, 5-FU, and oxaliplatin
(FOLFOX).

Assessment of toxicity

Patients were followed up weekly in clinic to assess toxi-
cities and to complete the 7-item Bowel Problem Scale
(BPS) [11]. Patients were given the BPS form by a nurse
prior to the clinician’s assessment. Clinicians assessed
symptoms separately using a standardized assessment form
during weekly clinic visits, which documented symptoms
including fatigue, nausea, vomiting, diarrhea, dermatitis,
mucositis, cystitis, and proctitis. These toxicities were
graded using common terminology for clinical adverse
events (CTCAE) version 3.0 [12]. All patients in the study
except for one were treated and assessed by the same
physician, reducing any interobserver variability in patient
assessments.

The BPS questionnaire, which was developed by Clark
and Talcott, has been validated and used in prior studies for
prostate cancer patients receiving radiation therapy and in
rectal cancer patients receiving 5-FU-based chemoradia-
tion [13, 14]. The questionnaire contains questions about
symptoms that reflect some of the toxicities assessed in the
clinician’s assessment and asks patients to report the fre-
quency of diarrhea, urgency, pain, bleeding, cramping,
mucus, and tenesmus on a 5-point Likert-type scale ranging
from 1, “not at all,” to 5, “very frequently” (>3
times/day).

Analysis

Clinician-reported symptoms assessed weekly using a
standardized acute toxicity assessment and graded using
CTCAE version 3.0 were collected into a gastrointestinal
database. Toxicities with a grade 1 or more were consid-
ered clinically meaningful and prevalent. The proportion of
patients reporting symptoms, those with grade 1 or more,
were indicated at each week and their prevalence was
plotted over the course of treatment. This allowed the
trajectory of symptom prevalence to be demonstrated.

The prevalence of symptoms experienced at each
weekly status check was compared to patient-reported
symptoms. A symptom score >3 on the BPS indicated that
a symptom was expressed “fairly frequently” (3—4 times/
week) to “very frequently” (>3 times/day) and indicated
prevalence. Clinician CTCAE assessment scores of grades
>1 indicated that there was a mild adverse reaction and
thus the symptom was considered prevalent. Thus, scores
of BPS > 3 and CTCAE > 1 were considered to be clin-
ically meaningful. Agreement of the two assessments was
evaluated by Cohen’s kappa coefficient.

Symptoms of diarrhea and proctitis were the only
symptoms which were assessed by both patient and clini-
cian. All other symptoms, such as cramping, urgency, and
tenesmus, assessed by the patient were not symptoms
included on the standardized acute toxicity assessment
used by the physician. Thus, these symptoms had no
comparable corresponding clinician assessment. The
agreement of patient reporting and clinician assessment of
diarrhea and proctitis (present or not present) at week 5 was
evaluated by Cohen’s kappa coefficient [15]. Kappa values
of 0.6-0.8 suggested good agreement and kappa values of
less than 0.2 demonstrated poor agreement, per the
guidelines of Landis and Koch [16].

Results
Patient characteristics

Between September 2009 and November 2012, seventy-
eight patients were identified who had completed at least
one BPS and had a corresponding clinician toxicity
assessment. The median age was 59 years (range 36-95).
As reflected in the incidence of the disease, a majority
(74%) of patients were female. Most patients presented
with either stage II (23%) or stage III (60%) disease.
Karnofsky Performance Status Scale (KPS) was assessed at
baseline. This scale assigns scores from 0 to 100 and cor-
relates to the patient’s level of physical functioning. 100
indicates that the patient is fully active and able to function
at a normal level [17]. At baseline, 68% of patients had a



KPS of 90, with 24% of patients with a KPS of 80
(Table 1). All patients treated definitively had a KPS > 70.
Less than a third of patients required treatment breaks
(29%).

Completion of questionnaires

Patients were treated with radiation over 5-6 weeks, and
thus had the opportunity to complete a maximum of 5-6
questionnaires with a corresponding physician assessment.
Completion of at least one BPS questionnaire with a cor-
responding physician assessment was required for inclu-
sion in this analysis. This inclusion criterion was used by a
previous study assessing patient-reported outcomes for
rectal cancer [14].

Prior longitudinal patient-reported outcome studies for
rectal cancer therapy have defined a “participant” as hav-
ing completed at least four or more assessments [13, 14]. In
our cohort of seventy-eight patients, we had a relatively
high completion rate. A majority, 74% of patients, com-
pleted at least four assessments, demonstrating that
implementation of the questionnaire in clinic appeared
feasible, with no significant burden to patients.

Trajectory of clinician-reported toxicity

Figure 1 illustrates the trajectory of non-hematologic tox-
icity as assessed by clinicians. Sharp increases in clinician-
reported prevalence of symptoms appeared between week
1 (n = 70) and week 2 (n = 70) for symptoms of nausea
(5.7-22.9%), diarrhea (14-45%), oral mucositis
(0-37.1%), and fatigue (8.6-40%).

The number of patients reporting fatigue appeared to
gradually progress over treatment with a vast majority of
patients (85.4%) reporting fatigue by the end of treatment.
A similar trajectory was seen with symptoms of dermatitis,
which appeared prevalent in a majority of patients with
82% of patients reporting symptoms at week 5 (n = 66).

Gradual progression of symptoms occurred with cystitis
and proctitis. In symptoms of cystitis, almost a fifth of
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Fig. 1 Clinician-reported symptoms

patients (18.2%) reported symptoms by the end of treat-
ment and nearly half (45.5%) of patients reporting symp-
toms of proctitis by treatment end.

Symptoms of nausea and vomiting appeared to increase
in prevalence by week 2 with 22.9% reporting nausea and
5.7% reporting vomiting. Symptoms seemed to gradually
improve halfway through treatment, with 9.9% reporting
nausea and 1.4% reporting vomiting at week 4 (n = 71).
However, a late progression appeared toward the end of
treatment with 25.5% reporting nausea and 9.1% reporting
vomiting by treatment end.

Other symptoms demonstrated gradual decreases or
plateaus in prevalence of clinician-reported symptoms.
Reported symptoms of oral mucositis increased at week 2
(37.1%) but its prevalence gradually decreased over the
course of treatment with 11.1% of patients reporting
symptoms by treatment end. Over half of patients (53.6%)
reported diarrhea symptoms by week 3 (n = 69), and this
percentage remained relatively stable until the end of
treatment with 54.5% reporting symptoms of diarrhea by
week 6 (n = 54).

Trajectory of patient-reported toxicity

Figure 2 illustrates the trajectory of acute toxicity as
reported by patients. The proportion of patients reporting
scores of >3 was highest at week 5 (n = 68) for diarrhea
(44.1%), proctitis (57.4%), and mucus (48.4%). Prevalence
of diarrhea and mucus appeared to sharply increase from
weeks 4 through 5. Urgency (47.6%), tenesmus (31.7%),
and cramping (27%) were highest at week 4 (n = 63) with
a gradual decrease in prevalence of symptoms illustrated
toward the end of treatment. Bleeding scores were higher at
baseline (26.7%; score >3), and appeared to improve over
the course of treatment (13.4% at week 5).

Agreement of patient and clinician assessment

Patient versus clinician-reported symptoms varied for
diarrhea and proctitis, with patients more likely to report
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Fig. 2 Patient-reported outcomes (score > 3)



prevalence of symptoms than clinicians (Figs. 3, 4). The
estimated agreement demonstrated “good” agreement
between patient- and clinician-reported diarrhea (Co-
hen’s k = 0.68; n = 58). However, “poor” agreement was
observed between patient- and clinician-reported proctitis
(Cohen’s k = 0.11; n = 58) (Table 2). Eighty-six percent
of completed patient assessments had a corresponding
clinician assessment at week 5. Uncorrected agreement was
44.8 and 84.5%, respectively.

Discussion

Clinician reports demonstrate that symptoms of nausea,
oral mucositis, fatigue, and diarrhea appear to sharply
increase in prevalence within the first two weeks with the
highest prevalence of symptoms by treatment end. The
most prevalent clinician-reported symptoms were fatigue
and dermatitis, with 85.4 and 82%, respectively, reporting
symptoms by week 6. Patient-reported outcomes demon-
strate a similar trajectory with acute GI symptoms being
most significant during weeks 4-5. Anorectal pain was the
most prevalent symptom by treatment end, with 61.4%
reporting pain by week 6. Clinician-reported symptoms of
oral mucositis and patient-reported symptoms of bleeding
appeared to improve over the course of treatment. This
decrease may be attributed to clinical intervention to
manage the mucositis and tumor response to treatment.
While relatively “good” agreement was observed with
patient- and clinician-reported symptoms of diarrhea, there
appeared to be poor agreement with patient- and clinician-
reported symptoms of proctitis. Discrepancies in patient-
and clinician-reported symptoms of proctitis are consistent
with studies in rectal cancer. In accordance with the study
by Flores et al., it was also demonstrated that there was
better observed agreement between clinician- and patient-
reported diarrhea [14]. The discrepancy in reporting may
be attributable to a number of factors. Previous studies
evaluating adverse event reporting by clinicians in com-
parison to patients have shown that agreement tends to be
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higher for observable symptoms compared to non-observ-
able symptoms, and that patients tend to report symptoms
earlier and much more frequently than clinicians. It was
suggested that the reason for this might be due to the fact
that different criteria are considered based on the varying
perspective of the individual assessing symptoms [6, 7].
The clinician report was more predictive of unfavorable
clinical events, i.e., emergency department visits or death,
while the patient report more closely reflected daily health
status [7].

Others have confirmed that subjective symptoms are
much more difficult to capture by clinicians, which con-
tributes to a discrepancy [18, 19]. In addition, several
studies have found disagreement on unobservable symp-
toms such as “nausea” and “pain” [18-20]. The BPS
questionnaire was designed to capture the frequency of
symptoms but does not assess severity, whereas the routine
form used by clinicians assessed symptoms according to
CTCAE version 3.0, which measures the severity of
patient-reported events [12]. Although the response scales
or rating scales for each were not directly comparable,
patient reports of symptoms do provide information which
is complementary to clinician grading. The BPS ques-
tionnaire was feasible for prospective use by clinicians and
patients. This finding was consistent with other studies
which found that the BPS questionnaire was not burden-
some for patients and had a high rate of completion when
administered in clinic [13, 14].

To our knowledge, this is the first study comparing
patient-reported outcomes with physician reports through-
out the course of treatment for anal cancer. Further, only
one other study has evaluated patient-reported outcomes
during IMRT for anal cancer [3]. The trajectory of symp-
toms identified in this study illustrates that acute GI toxi-
city during treatment was most significant during weeks
4-5, while rectal bleeding improved during treatment. This
information is important for providing patients with accu-
rate expectations and for identifying the need for symptom
palliation. Patient-reported outcome data offer depth and
further insight into the complex picture of patient



Table 2 Agreement between

patient and clinician reporting Observed agreement (%) Expected agreement (%) Kappa  95% confidence interval
of proctitis and diarrhea Proctitis ~ 44.83 38.11 0.109  0.014-0.231
Diarrhea  84.48 51.78 0.678 0.491-0.865

symptoms and can be critical to understanding the impact
of the disease throughout the course of treatment.

The methods and processes for incorporating patient-
reported outcome assessments into clinical care are
developing rapidly. A variety of platforms for internet-
based assessment of patient-reported outcomes have been
implemented at medical centers, and substantial guidance
on the design of patient-reported outcome assessment for
use in clinical care is available [21-23]. Current research is
identifying optimal formats for presenting these data to
clinicians, including how the data should be interpreted. In
many disease areas, work is being conducted to identify
scoring cutpoints (e.g., nausea greater than a score of x)
where clinical intervention should be considered [24].
Further, approaches for integrating patient-reported out-
come data collection into electronic health records are
being developed to provide a centralized source of infor-
mation for clinicians and to enhance patient care [25].
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