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JOURNAL OF CLINICAL ONCOLOGY O R I G I N A L R E P O R T

Cetuximab Plus Chemoradiotherapy for HIV-Associated
Anal Carcinoma: A Phase II AIDS Malignancy
Consortium Trial
Joseph A. Sparano, Jeannette Y. Lee, Joel Palefsky, David H. Henry, William Wachsman, Lakshmi Rajdev,
David Aboulafia, Lee Ratner, Thomas J. Fitzgerald, Lisa Kachnic, and Ronald Mitsuyasu

A B S T R A C T

Purpose
Squamous cell carcinoma of the anal canal (SCCAC) is characterized by high locoregional failure
(LRF) rates after definitive chemoradiation (CRT), associated with anogenital human papilloma virus,
and often appears in HIV infection. Because cetuximab enhances the effect of radiation therapy in
human papilloma virus–associated oropharyngeal SCC, we hypothesized that adding cetuximab to
CRT would reduce LRF in SCCAC.

Methods
Forty-five patients with stage I to III SCCAC and HIV infection received CRT: 45 to 54 Gy radiation
therapy to the primary tumor and regional lymph nodes plus eight once-weekly doses of concurrent
cetuximab and two cycles of cisplatin and fluorouracil. The study was designed to detect at least
a 50% reduction in 3-year LRF rate (one-sided a, 0.10; power, 90%), assuming a 35% LRF rate from
historical data.

Results
The 3-year LRF rate was 42% (95% CI, 28% to 56%; one-sided P = .9) by binomial proportional
estimate using the prespecified end point (LRF or alive without LRF and followed , 3 years), and
20% (95% CI, 10% to 37%) by Kaplan-Meier estimate in post hoc analysis using definitions and
methods consistent with historical data. Three-year rates by Kaplan-Meier estimate were 72% (95%
CI, 56% to 84%) for progression-free survival and 79% (95% CI, 63% to 89%) for overall survival.
Grade 4 toxicity occurred in 26%, and 4% had treatment-associated deaths.

Conclusion
HIV-associated SCCAC is potentially curable with definitive CRT. Although addition of cetuximab
may result in less LRF, the 20% recurrence and 26% grade 4 toxicity rates indicate the continued
need for more-effective and less-toxic therapies.

J Clin Oncol 35:727-733. © 2016 by American Society of Clinical Oncology

INTRODUCTION

There is an approximately 60-fold increase in
the risk of squamous cell carcinoma of the anal
canal (SCCAC) in individuals with HIV infec-
tion compared with the general population.1

Sphincter-sparing definitive chemoradiation
(CRT), including concurrent radiation plus
fluorouracil (FU) and mitomycin-C or cisplatin,
is potentially curative but is associated with high
rates of dermatitis, GI toxicity, myelosuppression,
and other toxicities.2-6 Locoregional failure (LRF)
may occur in approximately 30% and is associated
with significant morbidity, distant recurrence,
and mortality.5 New approaches are needed to

develop more effective therapies that result in
improved local and systemic disease control.

SCCAC is commonly associated with human
papillomavirus (HPV) infection.7-9 The HPV-
associated E5 protein amplifies the mitogenic
signals mediated by the epidermal growth fac-
tor receptor (EGFR),10 which is broadly ex-
pressed in epithelial cancers, including squamous
cell carcinoma of the anogenital tract and
oropharynx.11,12 Because the anti-EGFR an-
tibody cetuximab prolongs survival when used
in combination with radiation therapy (RT) in
patients with locally advanced SCC of the
oropharynx,13,14 another cancer that is typically
associated with HPV infection,15-17 we hypoth-
esized that the addition of cetuximab to CRT
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would improve locoregional control in patients with SCCAC. We
therefore designed two trials that were concurrently conducted to
determine the effectiveness of cetuximab plus CRT in patients with
HIV infection (AMC045) and without HIV infection (E3205). We
herein report the results of the AMC045, which is the first pro-
spectively conducted clinical trial to our knowledge in patients with
SCCAC and HIV infection, and also report the results of E3205 is
a separate accompanying report.18 Both trials were single-arm
phase II trials evaluating cetuximab plus the same CRT regimen
of cisplatin, FU, and external beam RT.

METHODS

Eligibility Criteria
Patients were required to have histologically confirmed anal canal or

perianal (anal margin) squamous cell carcinoma (or tumors of non-
keratinizing histology, such as basaloid, transitional cell, or cloacogenic
histology) and stage I (excluding well-differentiated stage I anal margin
cancer), II (T2N0, T3N0), IIIA, or IIIB disease. Other requirements include
age 18 years or older; Eastern Cooperative Oncology Group performance
status 0 to 2; no prior potentially curative surgery, RT, or chemotherapy for
this malignancy; no prior pelvic radiotherapy; no other concurrent ma-
lignancies except for nonmelanomatous skin cancer; and adequate organ
function. Further details are described elsewhere in the E3205 report.18

Study Objectives
The primary objective was to estimate the LRF rate at 3 years. Sec-

ondary objectives included response rate (complete and partial),
progression-free survival (PFS), colostomy-free survival (CFS), overall
survival (OS), quality of life (QOL), and overall toxicity. Correlative science
objectives included characterizing the effect of CRT on HIV viral load,
CD4 lymphocyte count, and opportunistic infection; incidence of anogenital
HPV infection; and association between LRF and EGFR, phosphatidyli-
nositol 3-kinase, and Akt gene expression (to be reported separately).

Study End Point Definitions
LRF was defined as progression/relapse of disease in the anal canal

and/or regional organs and/or regional lymph nodes. PFS was defined as time
from registration to progression, relapse, or death from any cause. CFS was
defined as date of registration until date that colostomywas required or death
from any cause. OS was defined as time from registration until death from
any cause. Response was classified according to Response Evaluation Criteria
in Solid Tumors (RECIST) criteria (version 1.0) and required radiologic
confirmation at least 4 weeks after initial objective response.19 Tumor as-
sessments were made by physical examination and computerized tomog-
raphy of the abdomen and pelvis at baseline, within 4 weeks of the
completion of protocol treatment, every 6 months if patient was 1 to 4 years
from registration, and annually thereafter. National Cancer Institute
Common Adverse Events Criteria, version 3.0, was used to grade toxicity.
QOL was also evaluated using the European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire C30 and CR38 Colorectal
Cancer Module at baseline; at weeks 5 (after cycle 1), 12 (after completion of
therapy), and 26 (ie, month 6); and again at months 12, 24, and 36 after
beginning therapy. Formalin-fixed paraffin-embedded tumor biopsy spec-
imens were assessed for HPV DNA using previously described methods.20

Statistical Considerations
The study was designed to detect at least a 50% reduction in 3-year

LRF rate (one-sided a, 0.10; power, 90%), the primary study end point,
and assumed a 3-year LRF rate of approximately 35% on the basis of
historical data, as described in an accompanying report.18 For the primary

study end point definition and analysis plan, patients were classified into
two groups as a binary variable, including failure (defined as LRF, or
follow-up, 3 years without LRF) or no failure (alive without an LRF event
and followed for at least 3 years), and evaluated by binomial proportion.
PFS, CFS, and OS were estimated using the Kaplan-Meier method, with
95% CIs calculated using Greenwood’s formula. Event rates at 3 years were
evaluated, because prior studies indicated that most events related to
SCCAC or its treatment occurred within 3 years.2-4 5,6,21 The cutoff date for
the data analysis was September 10, 2015.

Informed Consent and Regulatory Approval
The study was reviewed and approved by the Cancer Evaluation

Therapy Program of the National Cancer Institute (AIDS Malignancy
Consortium trial 045) and by the institutional review board at each
participating institution (ClinicalTrials.gov identifier NCT00324415). All
patients provided written informed consent.

Cetuximab, Chemotherapy, and RT
The treatment schema is shown in Figure 1. Criteria for treatment

modifications are summarized. RT compliance was monitored by the
Quality Assurance Review Center (Lincoln, RI). Concurrent RT consisted
of 1.8 Gy once per day 5 days per week for a minimum of 5 weeks and was
based on prechemotherapy tumor volumes (minimum, 45.0 Gy; maxi-
mum, 54.0 Gy). Intensity-modulated RTwas used at the discretion of the
treating physician according to the guidelines outlined in this protocol. The
total dose of irradiation to the primary tumor was 45 Gy for T1 or T2
lesions or between 50.4 Gy and 54.0 Gy for T3 or T4 lesions or T2 disease
with clinical evidence of residual disease after 45 Gy. The total dose to the
inguinal nodes was 30.6 Gy for N0 or N1 disease or 50.4 to 54.0 Gy for N2
or N3 disease, for clinical evidence of residual disease after 45 Gy, or for any
lymph node . 3 cm (see Data Supplement for additional specific details).

RESULTS

Patient Characteristics
A total of 45 patients were accrued between March 21, 2007

and April 4, 2011 at eight sites. The characteristics of the study
population are outlined in Table 1.22 All patients had squamous cell
histology. Poor risk features included male sex in 91%, T3 lesion in

Cetuximab 400 mg/m2 IV beginning 1 week before RT on
day –8, then 250 mg/m2 weekly (maximum 8 doses)

Cisplatin 75 mg/m2 IV on days +1 and +28

FU 1,000 mg/m2/d by continuous IV infusion on days
+1-4, +28-31

RT 1.8 Gy fraction 5 days per week x 5 weeks or longer
    Primary tumor: 45-54 Gy
    Regional nodes: 30.6-54 Gy

RT day No.

–8 +43+1 +36+29+22+15+8

Fig 1. Treatment schema. FU, fluorouracil; IV, intravenous; RT, radiation
therapy.
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27%, and positive regional nodes in 35%. Twenty-five of 30 tumors
evaluated (83%) were HPV positive.

Treatment Administration and Overall Safety
Two patients withdrew after enrollment and did not receive

RT but are nevertheless including in the efficacy analysis. In-
formation regarding chemotherapy dose intensity and RT ad-
ministration is summarized in Table 2. Treatment was completed
as per protocol in 37 patients (82%), whereas the remaining eight
patients (18%) withdrew because of an adverse event in four

patients (9%) and for other reasons in four patients (9%). Dose
modifications were required for cisplatin in four patients (9%), FU in
four patients (9%), and cetuximab in nine patients (20%); for
cetuximab, this included dose delay in five patients, reduction in two
patients, and discontinuation or unknown in one patient each. RT
was delivered per protocol in 68%,withminor deviations in 16% and
major deviations in 16%. For the major deviations, in six patients the
mesorectum was not fully contoured; in three of these patients,
lymph nodes were not fully contoured as well. The remaining de-
viations were assigned because of difficulty in meeting normal tissue
volume constraints related to small bowel and femoral heads.

Grade 1 to 4 adverse events are summarized in Table 3. There
were also two treatment-associated deaths (grade 5 events) due to GI
bleeding in one patient and wound infection leading to sepsis in
another patient, both occurring within 1 month of beginning
therapy. The most common grade 3 to 4 adverse events occurring in
10% ormore of patients included diarrhea in 31% (31% grade 3, 0%
grade 4), neutropenia in 29% (20% grade 3, 9% grade 4), de-
hydration in 24% (22% grade 3, 2% grade 4), infection in 23% (16%
grade 3, 7% grade 4), hypokalemia in 20% (13% grade 3, 7% grade
4), thrombocytopenia in 18% (9% grade 3, 9% grade 4), anemia in
11% (7% grade 3, 4% grade 4), and nausea in 11% (11%grade 3, 0%
grade 4). Four patients (8%) had opportunistic infections, and five
patients (11%) had delayed grade 1 or 2 toxicities related to radi-
ation. Opportunistic infections included oral thrush in two patients,
oral thrush and pneumonia in one patient, and cerebral toxoplas-
mosis in one patient. Eleven patients (24%) received granulocyte
colony stimulating factor for treatment or prevention of neutropenia
at the discretion of the treating physician.

Primary End Point: LRF at 3 Years
At 3 years, seven patients had an LRF event (16%), four

patients (9%) died of causes other than anal cancer without an LRF
event, and 34 surviving patients (75%) did not have an LRF event;
of the 34 surviving patients without an LRF event, 22 patients

Table 1. Patient Characteristics

Characteristic No. %

No. of patients 45
Median age (range), years 47 (33-65)
HIV-associated factors
Median (range) CD4 count at

study entry
401/mL (91-2,883)

Median (range) HIV load at study
entry (n = 43)

68 copies/mL (20-70,560)

CDC risk group*
Homosexual/bisexual contact 38 80
Heterosexual contact 6 13
Intravenous drug use 2 4
Transfusion 2 4

ART at study entry 41 91
Demographics
Sex

Male 41 91
Female 4 9

Ethnicity (n = 44)
Hispanic 7 16
Non-Hispanic 37 84

Race
White 28 62
Black 13 29
Other 4 9

ECOG PS (n = 44)
0 34 77
1 10 23

Disease characteristics
Disease stage22

I 11 24
II 19 42
IIIA 3 7
IIIB 12 27

Clinical T stage
1 13 29
2 20 44
3 12 27

Clinical N stage (n = 43)
0 28 65
1 3 7
2 8 19
3 4 9

HPV-positive (n = 30) 25 83
Tumor location

Above dentate line 2 4
Anal canal 26 58
Perianal skin 3 7
Anal canal and perianal skin 14 31
Anal margin 0 0

Abbreviations: ART, antiretroviral therapy; CDC, Centers for Disease Control
and Prevention; ECOG PS, Eastern Cooperative Oncology Group performance
status; HPV, human papillomavirus.
*Some patients had more than one CDC risk factor for HIV infection.

Table 2. Treatment Administered

Treatment
Cetuximab Plus Concurrent
Chemoradiotherapy (N = 43)

Cisplatin, % intended dose intensity
Mean (SD) 106 (34)
Median (range) 100 (50-205)

FU, % intended dose intensity
Mean (SD) 93 (40)
Median (range) 100 (13-206)

IMRT, No. (%) 28 (65)
Total radiation dose, Gy
Mean (SD) 45.5 (5.2)
Median (range) 45.0 (39.6-60.5)

Time to completion of radiation, days
Mean (SD) 40.6 (10.6)
Median (range) 37 (16-71)

Radiation dose modification, No. (%)
Not completed due to toxicity 3 (7)
Treatment interruption 19 (44)
Treatment interruption . 7 days 6 (14)
Median No. days interruption (range) 5 (1-21)

Abbreviations: FU, fluorouracil; IMRT, intensity-modulated radiation therapy;
SD, standard deviation.
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(49%) were followed for $ 3 years, and 12 patients (27%) were
followed for, 3 years. The 3-year LRF rate was 42% (95% CI, 28%
to 56%; P under H0 = .9) by binomial proportional estimate using
the prespecified end point (LRF or alive without LRF and followed
, 3 years). The 3-year LRF rate was 20% (95% CI, 10% to 37%) by
Kaplan-Meier estimate in post hoc analysis using definitions and
methods consistent with historical data. The LFR was substantially
higher using the former definition, because patients followed for
, 3 years were considered failures (12 of 19 LRF events). LRF rates
were not significantly different in the 68% of patients who had no RT
deviations and the 32% who did have deviations and was not as-
sociated with LRF inmultivariate logistic regression analysis that also
included HIV viral load at baseline, absolute CD4 lymphocyte count
at baseline, current antiretroviral treatment (yes/no), stage (I v II v
IIIA-B), sex, T . 5 cm (yes/no), positive nodes (yes/no).

Secondary End Points: Objective Response and Other
Clinical Outcomes

The complete response rate was 62% (95% CI, 47% to 76%)
and the overall response rate was 67% (95% CI, 51% to 80%).
Complete and overall response rates were not significantly

associated with HIV viral load at baseline, absolute CD4 count at
baseline, or disease stage. Kaplan-Meier estimates for PFS, CFS,
and OS, are shown in Figures 2A to 2C. At the time of the analysis,
with a median follow-up time of 56 months (range, 0 to
68 months) in surviving patients, 10 patients died (including six
from anal cancer, four from other causes), 13 patients had a PFS
event (including nine with disease progression [seven locoregional,
two distant] and four with death from other causes), and four
patients had a colostomy. Three-year rates were 72% (95%CI, 56%
to 84%) for PFS, 77% (95% CI, 60% to 87%) for CFS, and 79%
(95% CI, 63% to 89%) for OS. For the four patients who died of
causes other than anal cancer, two deaths occurred within 1 month
of beginning therapy, as previously described, and two deaths
occurred after completing therapy (acute myelogenous leukemia at
25 months and cardiac failure at 25 months).

QOL
Using the Quality of Life Questionnaire C30 (Fig 3; Appendix

Table A1, online only), there were significant differences between
baseline and subsequent time points in global health status (week
5), physical functioning (week 12), role functioning (week 12), and
social functioning (week 12), reflecting an adverse but transient
impact of treatment on the QOL. There were no significant
changes noted in cognitive functioning. There was a significant
difference in emotional functioning between baseline and month
24. With regard to symptom scales, there were significant differ-
ences between baseline and week 5 in fatigue, anorexia, and di-
arrhea (and also at months 6 and 24 for diarrhea). There were also
differences in pain (months 6, 12, and 24), insomnia (months
12 and 24), constipation (month 12), and financial difficulties
(months 6 and 12) compared with before therapy. There were no
differences in nausea and vomiting or dyspnea. Using the QLQ-
CR38 (Appendix Table A2, online only), there were also significant
differences compared with baseline body image and sexual en-
joyment (week 5), sexual functioning (month 12), and future
perspective (week 2, month 12). With regard to symptom scales,
there were significant differences compared with baseline with
regard to micturition problems, chemotherapy adverse effects, GI
symptoms (week 5), male sexual problems (week 5 andmonths 12,
24, and 36), and defecation problems (months 12 and 36),

Changes in CD4 Lymphocyte Count and HIV Viral Load
Absolute CD4 counts decreased significantly from baseline

(401/mL, range, 91 to 1,283) to the end of treatment (median,
153/mL; range, 27 to 662; median change,2218/mL; P, .001), but
recovered after completion of therapy (median, 278/mL; range, 46
to 941; median change, +102/mL; P , .001). There were no
differences in HIV viral load before and after therapy, with more
than one-half having undetectable viral load. Four patients (8%;
95% CI, 3% to 21%) developed an opportunistic infection.

DISCUSSION

It is estimated that there were approximately 37 million people
worldwide living with HIV/AIDS at the end of 2014,23 including
approximately 1.2 million HIV-infected individuals in the United

Table 3. Grade 1 to 4 Adverse Events

Type of Adverse Event

Worst Grade (%)

1 or 2 3 4

Hematologic
Neutropenia 24 20 9
Thrombocytopenia 33 9 9
Anemia 53 7 4
Febrile neutropenia — 9 —

Nonhematologic
Constitutional
Anorexia 29 2 —

Dehydration 20 22 2
Fatigue 38 4 —

Weight loss 31 — —

GI
Nausea 38 11 —

Vomiting 18 4 —

Diarrhea (without prior colostomy) 78 31 —

Rectum, hemorrhage 4 — —

Stomatitis (by examination, oral cavity) 53 7 —

Genitourinary — 2 —

Elevated creatinine — 2 —

Other genitourinary 11 — —

Infection 16 16 7
Metabolic
Acidosis 2 — 2
Hypoalbuminemia 11 — —

Hypocalcemia 20 — —

Hyperglycemia 2 — —

Hypomagnesemia 11 — —

Hypokalemia 27 13 7
Hyponatremia 20 4 —

Pulmonary (including infiltrates) 16 7 —

Skin
Rash 22 2 —

Ulceration 11 — —

Vascular (thrombosis) — 2 —

Worst grade toxicity* 13 46 26

*Percentage of patients who had grade 2, 3, or 4 toxicity as worst grade
reported.

730 © 2016 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Sparano et al



States.24 Improved antiretroviral therapy beginning in the 1990s
led to substantial declines in mortality from HIV infection in the
United States,25 which continues in the United States and glob-
ally.26 HIV testing is now recommended as a component of routine
medical care, not just for individuals with known risk factors,27-29

including patients with cancer.30 Although improved antiretroviral
therapy has also resulted in substantially fewer HIV-associated
cancers such as lymphoma and Kaposi’s sarcoma, the incidence
of other cancers has increased, including anal carcinoma.1

Approximately 1% of women and 28% of men with anal cancer
also have HIV infection.31

We herein report the results of the first prospectively con-
ducted trial, to our knowledge, of CRT for the treatment of SCCAC
associated with HIV infection. At the time this trial was initiated,
a number of retrospective case reviews involving a limited number
of patients indicated that clinical outcomes were inferior and
toxicity rates with CRTexcessive.32-38 We chose to use cisplatin and
FU as the chemotherapy regimen in combination with standard
doses of RT, because substituting cisplatin for mitomycin-C was
associated with less myelosuppression and comparable or im-
proved disease control in prior trials including patients not know
to have HIV infection.39-41 In addition, we added concurrent
treatment with the EGFR inhibitor cetuximab because of evidence
that it enhanced the effects of RT and improved local disease
control in oropharyngeal SCC,13,14 which is also commonly as-
sociated with HPV infection.7,8 We therefore performed two
prospective trials evaluating cetuximab plus CRT in patients with
HIV infection (AMC045) and without known HIV infection
(E3205).18 When the two trials are considered together, a note-
worthy finding is that patients with HIV infection had similar
clinical outcomes as those who did not have HIV infection, with
approximately 70% being alive and recurrence free at 3 years.
Treatment tolerance and the overall adverse effect profile were also
similar in the two populations. These findings are consistent with
population-based data indicating that although cancer-specific
mortality is increased in HIV-infected individuals compared
with the general population for some cancers (eg, colorectal,
pancreas, larynx, lung, melanoma, and breast cancer), this is not
true for anal cancer.42 Although comparison of efficacy and toxicity
observed in the two studies targeting populations differing by HIV
status is limited by the modest sample size and more advanced
disease for the HIV-negative cohort, our findings nevertheless
provide additional data suggesting that SCCAC in HIV-infected
individuals may be treated with curative intent similar to im-
munocompetent individuals. Although treatment was associated
with a transient reduction in CD4 lymphocyte counts, opportu-
nistic infections were uncommon, HIV viral load did not change,
and CD4 counts recovered after completion of CRT. Although CRT
was also associated with adverse patient-reported symptoms (eg,
fatigue, anorexia) and impaired QOL, most symptoms resolved
after completion of therapy.

The AMC045 and E3205 trials were primarily designed to
determine whether adding cetuximab reduced the rate of LRF,
which occurs in approximately 30% of patients treated with CRT
alone. In comparison with patients enrolled on the E3205 trial,
patients with HIV infection enrolled in AMC045 were more likely
to be men (reflecting known demographics for HIV infection) and
more likely to have T1 disease (reflecting differing eligibility cri-
teria). In both trials, LRF rates were approximately 20% at 3 years,
indicating that LRF rates were lower than historical data using
similar definitions.3,5 Although this study did not meet its pre-
specified primary end point, the majority of the LRF events were
categorized as failures because of insufficient follow-up and not
due to a truly higher LRF rate when similar definitions of LRF were
used compared with historical data.

In conclusion, this is the first prospective trial, to our
knowledge, of a CRT regimen in patients with HIV-associated
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SCCAC that demonstrates comparable efficacy, tolerance, and
toxicity when compared with the same CRT regimen plus
cetuximab in a concurrently conducted trial in an HIV-negative
population. These finding suggest that patients with HIV-
associated SCCAC should be treated with potentially curative

intent with CRT in a manner similar to patients without known
HIV infection. However, the 20% LRF rate and 26% grade 4
toxicity rate indicate the continued need for more-effective and
less-toxic therapies.
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Appendix

Table A1. European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire C30 Data

Category Visit No. Mean SD Median Minimum Maximum

Global score Baseline 42 66.27 22.01 66.67 8.33 100.00
Week 5/day 29 36 54.86 24.35 54.17 0.00 100.00
Week 12 32 64.58 20.08 66.67 25.00 100.00
Week 26 28 75.00 21.03 79.17 33.33 100.00
Month 12 29 75.00 24.70 83.33 25.00 100.00
Month 24 15 78.89 23.96 83.33 25.00 100.00
Month 36 9 80.56 22.44 83.33 33.33 100.00

Physical functioning Baseline 44 87.42 15.57 96.67 53.33 100.00
Week 5/day 29 38 69.25 25.59 73.33 13.33 100.00
Week 12 32 82.08 18.58 86.67 46.67 100.00
Week 26 28 86.43 18.81 96.67 33.33 100.00
Month 12 29 87.13 19.59 100.00 26.67 100.00
Month 24 16 82.50 21.89 93.33 46.67 100.00
Month 36 9 88.89 19.44 100.00 46.67 100.00

Role functioning Baseline 44 75.76 32.04 100.00 0.00 100.00
Week 5/day 29 38 53.95 37.05 66.67 0.00 100.00
Week 12 32 75.00 31.11 100.00 0.00 100.00
Week 26 28 80.36 28.35 100.00 0.00 100.00
Month 12 29 79.31 32.63 100.00 0.00 100.00
Month 24 16 83.33 23.57 100.00 33.33 100.00
Month 36 9 87.04 33.10 100.00 0.00 100.00

Emotional functioning Baseline 44 71.97 24.08 75.00 8.33 100.00
Week 5/day 29 38 67.84 24.77 75.00 25.00 100.00
Week 12 32 76.04 20.38 75.00 25.00 100.00
Week 26 28 76.98 23.10 83.33 22.22 100.00
Month 12 29 78.83 26.51 91.67 0.00 100.00
Month 24 16 82.81 22.66 95.83 33.33 100.00
Month 36 9 75.93 24.10 75.00 25.00 100.00

Cognitive functioning Baseline 44 84.85 21.51 100.00 16.67 100.00
Week 5/day 29 38 77.19 24.64 83.33 16.67 100.00
Week 12 32 85.94 16.46 91.67 50.00 100.00
Week 26 28 87.50 16.74 100.00 33.33 100.00
Month 12 29 85.06 25.33 100.00 0.00 100.00
Month 24 16 85.42 20.07 91.67 33.33 100.00
Month 36 9 85.19 24.22 100.00 33.33 100.00

Social functioning Baseline 44 79.17 24.94 83.33 0.00 100.00
Week 5/day 29 38 62.72 31.34 66.67 0.00 100.00
Week 12 32 75.00 23.57 66.67 16.67 100.00
Week 26 28 80.36 27.98 91.67 0.00 100.00
Month 12 29 78.74 30.83 100.00 0.00 100.00
Month 24 16 81.25 20.97 83.33 33.33 100.00
Month 36 9 83.33 33.33 100.00 0.00 100.00

Fatigue Baseline 44 27.53 21.50 27.78 0.00 100.00
Week 5/day 29 38 51.90 30.24 52.78 0.00 100.00
Week 12 32 34.03 24.10 33.33 0.00 88.89
Week 26 28 29.37 28.88 22.22 0.00 100.00
Month 12 29 24.52 22.69 22.22 0.00 88.89
Month 24 16 22.92 23.82 22.22 0.00 66.67
Month 36 9 20.99 28.02 0.00 0.00 77.78

(continued on following page)
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Table A1. European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire C30 Data (continued)

Category Visit No. Mean SD Median Minimum Maximum

Nausea and vomiting Baseline 44 7.20 13.64 0.00 0.00 66.67
Week 5/day 29 38 21.05 21.81 16.67 0.00 66.67
Week 12 32 10.94 21.42 0.00 0.00 83.33
Week 26 28 7.14 13.93 0.00 0.00 50.00
Month 12 29 7.47 10.53 0.00 0.00 33.33
Month 24 16 8.33 16.10 0.00 0.00 50.00
Month 36 9 9.26 14.70 0.00 0.00 33.33

Pain Baseline 44 39.39 35.05 33.33 0.00 100.00
Week 5/day 29 38 50.00 36.35 50.00 0.00 100.00
Week 12 32 30.73 29.67 33.33 0.00 100.00
Week 26 28 24.40 30.25 16.67 0.00 100.00
Month 12 29 26.44 31.34 16.67 0.00 100.00
Month 24 16 18.75 27.13 0.00 0.00 83.33
Month 36 9 22.22 34.36 0.00 0.00 100.00

Dyspnea Baseline 44 12.12 22.84 0.00 0.00 100.00
Week 5/day 29 38 19.30 22.77 0.00 0.00 66.67
Week 12 32 10.42 17.84 0.00 0.00 66.67
Week 26 28 13.10 18.90 0.00 0.00 66.67
Month 12 29 16.09 24.59 0.00 0.00 66.67
Month 24 16 16.67 24.34 0.00 0.00 66.67
Month 36 9 11.11 23.57 0.00 0.00 66.67

Insomnia Baseline 44 34.09 36.29 33.33 0.00 100.00
Week 5/day 29 38 38.60 35.96 33.33 0.00 100.00
Week 12 32 26.04 31.38 16.67 0.00 100.00
Week 26 28 25.00 30.93 16.67 0.00 100.00
Month 12 29 19.54 24.43 0.00 0.00 100.00
Month 24 16 18.75 20.97 16.67 0.00 66.67
Month 36 9 18.52 24.22 0.00 0.00 66.67

Appetite loss Baseline 43 13.95 22.10 0.00 0.00 100.00
Week 5/day 29 38 39.47 33.65 33.33 0.00 100.00
Week 12 32 17.71 22.38 0.00 0.00 66.67
Week 26 28 14.29 26.34 0.00 0.00 100.00
Month 12 28 16.67 32.08 0.00 0.00 100.00
Month 24 16 10.42 20.07 0.00 0.00 66.67
Month 36 9 14.81 24.22 0.00 0.00 66.67

Constipation Baseline 44 18.18 28.26 0.00 0.00 100.00
Week 5/day 29 36 21.30 25.39 0.00 0.00 66.67
Week 12 32 17.71 26.75 0.00 0.00 100.00
Week 26 28 15.48 26.42 0.00 0.00 100.00
Month 12 29 8.05 19.22 0.00 0.00 66.67
Month 24 16 8.33 14.91 0.00 0.00 33.33
Month 36 9 18.52 17.57 33.33 0.00 33.33

Diarrhea Baseline 44 25.00 30.61 16.67 0.00 100.00
Week 5/day 29 38 40.35 31.15 33.33 0.00 100.00
Week 12 32 20.83 26.44 0.00 0.00 100.00
Week 26 28 14.29 19.09 0.00 0.00 66.67
Month 12 29 13.79 20.93 0.00 0.00 66.67
Month 24 16 10.42 15.96 0.00 0.00 33.33
Month 36 9 14.81 24.22 0.00 0.00 66.67

Financial difficulties Baseline 44 38.64 38.68 33.33 0.00 100.00
Week 5/day 29 38 39.47 35.39 33.33 0.00 100.00
Week 12 32 33.33 33.87 33.33 0.00 100.00
Week 26 28 23.81 28.48 16.67 0.00 100.00
Month 12 29 17.24 26.16 0.00 0.00 100.00
Month 24 16 29.17 36.26 16.67 0.00 100.00
Month 36 9 22.22 28.87 0.00 0.00 66.67

Abbreviation: SD, standard deviation.
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Table A2. European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire CR38 Data

Category Visit No. Mean SD Median Minimum Maximum

Body image Baseline 44 20.45 21.43 22.22 0.00 77.78
Week 5/day 29 38 35.67 33.89 27.78 0.00 100.00
Week 12 31 25.99 25.15 22.22 0.00 88.89
Week 26 28 21.43 29.31 11.11 0.00 100.00
Month 12 29 17.62 24.22 11.11 0.00 100.00
Month 24 16 24.31 26.05 11.11 0.00 100.00
Month 36 9 16.05 12.56 11.11 0.00 33.33

Sexual functioning Baseline 43 25.97 28.48 16.67 0.00 100.00
Week 5/day 29 37 17.57 22.89 16.67 0.00 100.00
Week 12 31 18.28 20.35 16.67 0.00 66.67
Week 26 26 30.77 25.25 33.33 0.00 83.33
Month 12 26 35.26 23.25 33.33 0.00 83.33
Month 24 16 26.04 25.07 25.00 0.00 66.67
Month 36 9 31.48 22.74 33.33 0.00 66.67

Sexual enjoyment Baseline 16 72.92 25.00 66.67 33.33 100.00
Week 5/day 29 7 28.57 23.00 33.33 0.00 66.67
Week 12 7 52.38 17.82 66.67 33.33 66.67
Week 26 10 66.67 22.22 66.67 33.33 100.00
Month 12 12 61.11 19.25 66.67 33.33 100.00
Month 24 6 72.22 25.09 66.67 33.33 100.00
Month 36 5 60.00 27.89 66.67 33.33 100.00

Future perspective Baseline 43 48.06 35.11 33.33 0.00 100.00
Week 5/day 29 36 56.48 36.36 66.67 0.00 100.00
Week 12 31 38.71 36.61 33.33 0.00 100.00
Week 26 28 35.71 33.86 33.33 0.00 100.00
Month 12 28 34.52 30.74 33.33 0.00 100.00
Month 24 16 37.50 38.25 33.33 0.00 100.00
Month 36 9 33.33 37.27 33.33 0.00 100.00

Micturition problems Baseline 44 23.23 20.73 22.22 0.00 88.89
Week 5/day 29 38 41.81 22.14 33.33 11.11 77.78
Week 12 31 29.03 21.79 33.33 0.00 66.67
Week 26 28 22.22 22.22 22.22 0.00 77.78
Month 12 29 21.46 16.25 22.22 0.00 44.44
Month 24 16 18.06 24.97 11.11 0.00 88.89
Month 36 9 13.58 22.07 0.00 0.00 66.67

Chemotherapy adverse effects Baseline 44 12.63 14.30 11.11 0.00 44.44
Week 5/day 29 38 37.28 25.54 33.33 0.00 100.00
Week 12 31 27.60 18.84 22.22 0.00 66.67
Week 26 28 15.08 17.16 11.11 0.00 55.56
Month 12 29 14.56 17.09 11.11 0.00 55.56
Month 24 16 15.97 13.44 11.11 0.00 44.44
Month 36 9 13.58 24.71 11.11 0.00 77.78

GI symptoms Baseline 44 25.00 19.10 22.50 0.00 80.00
Week 5/day 29 38 38.29 20.24 40.00 6.67 80.00
Week 12 31 20.86 14.41 20.00 0.00 46.67
Week 26 28 20.06 16.28 20.00 0.00 60.00
Month 12 29 21.09 19.26 20.00 0.00 80.00
Month 24 16 17.71 14.84 13.33 0.00 50.00
Month 36 9 14.07 17.78 6.67 0.00 53.33

Defecation problems Baseline 36 25.55 20.67 23.81 0.00 76.19
Week 5/day 29 34 30.53 20.34 28.57 0.00 100.00
Week 12 27 22.99 15.52 19.05 0.00 61.90
Week 26 22 21.43 14.30 19.05 0.00 57.14
Month 12 24 17.06 15.57 14.29 0.00 66.67
Month 24 16 17.98 15.58 14.29 0.00 52.38
Month 36 8 17.86 19.84 9.52 9.52 66.67

Stoma-related problems Baseline 1 57.14 — 57.14 57.14 57.14
Week 5/day 29 1 52.38 — 52.38 52.38 52.38
Week 12 1 61.90 — 61.90 61.90 61.90
Week 26 1 80.95 — 80.95 80.95 80.95
Month 12 1 42.86 — 42.86 42.86 42.86
Month 24 0 — — — — —

Month 36 0 — — — — —

(continued on following page)
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Table A2. European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire CR38 Data (continued)

Category Visit No. Mean SD Median Minimum Maximum

Weight loss Baseline 42 15.87 22.38 0.00 0.00 100.00
Week 5/day 29 38 41.23 35.88 33.33 0.00 100.00
Week 12 31 19.35 29.53 0.00 0.00 100.00
Week 26 28 14.29 27.86 0.00 0.00 100.00
Month 12 29 11.49 24.03 0.00 0.00 100.00
Month 24 15 6.67 13.80 0.00 0.00 33.33
Month 36 9 14.81 24.22 0.00 0.00 66.67

Male sexual problems Baseline 38 19.30 26.15 8.33 0.00 100.00
Week 5/day 29 31 44.09 39.80 33.33 0.00 100.00
Week 12 21 33.33 34.16 33.33 0.00 100.00
Week 26 26 34.62 34.94 25.00 0.00 100.00
Month 12 23 38.41 37.41 33.33 0.00 100.00
Month 24 13 41.03 35.10 33.33 0.00 100.00
Month 36 7 57.14 33.13 50.00 16.67 100.00

Abbreviation: SD, standard deviation.
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