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A B S T R A C T

Purpose
To evaluate the activity and safety of preoperative radiotherapy (RT) and concurrent capecitabine
and oxaliplatin (XELOX-RT) plus four cycles of adjuvant XELOX in patients with rectal cancer.

Patients and Methods
One hundred ten patients with T3/T4 or N� rectal cancer were entered onto the trial in 11
investigator sites and received preoperative RT (50.4 Gy in 28 fractions). Capecitabine was
administered concurrently at 1,650 mg/m2 on days 1 to 14 and 22 to 35, and oxaliplatin was
administered at 50 mg/m2 on days 1, 8, 22, and 29. Surgery was scheduled 4 to 6 weeks after
completion of XELOX-RT. Four cycles of adjuvant XELOX (capecitabine 1,000 mg/m2 bid on days
1 to 14; oxaliplatin 130 mg/m2 on day 1) were administered. The main end points were activity as
assessed by the pathologic complete response (pCR) rate and the feasibility of postoperative
XELOX chemotherapy.

Results
After XELOX-RT, 103 of 104 eligible patients underwent surgery; pCR was achieved in 17 patients
(16%), one patient had ypT0N1 disease, and 53 patients showed tumor regression of more than
50% of the tumor mass. R0 resections were achieved in 95% of patients, and sphincter
preservation was accomplished in 77%. Full-dose preoperative XELOX-RT was administered in
96%. Grade 3 or 4 diarrhea occurred in 12% of patients. Postoperative complication occurred in
43% of patients. Sixty percent of patients received all four cycles of adjuvant XELOX, with sensory
neuropathy (18%) and diarrhea (12%) being the main grade 3 or 4 toxicities.

Conclusion
Preoperative XELOX-RT plus four cycles of adjuvant XELOX is an active and feasible treatment.
This regimen is proposed for phase III evaluation comparing standard fluorouracil-based treatment
with XELOX- based multimodality treatment.

J Clin Oncol 25:110-117. © 2007 by American Society of Clinical Oncology

INTRODUCTION

Fluorouracil (FU) -based chemoradiotherapy (CRT)
improved survival for locally advanced rectal cancer
when used in the postoperative setting.1,2 A phase
III trial of our group demonstrated that preopera-
tive FU CRT plus four cycles of postoperative FU
chemotherapy is superior to standard postoperative
treatment in terms of local control and acute and
long-term toxicity.3 Two recent phase III trials from
the European Organisation for Research and Treat-
ment of Cancer (EORTC), EORTC 22921, and the
Fédération Francophone de Cancérologie Digestive
(FFCD), FFCD 9293, have confirmed the advan-
tages of preoperative FU CRT over radiotherapy
(RT) alone with respect to local control rates, but in
none of these phase III trials was survival signifi-

cantly improved.4,5 Thus, with optimized local
treatment, including preoperative FU CRT and total
mesorectal excision, local relapse rates have now
been reduced to 5% to 10%; however, distant me-
tastases still occur in 25% to 30% of patients. Evi-
dently, any further improvement will require the
integration of more effective systemic therapy into
the multimodality concept.

Although attempts to improve the efficacy of
FU-based CRT by incorporation of semustine or FU
modulation through folinic acid or levamisole have
failed to demonstrate any significant benefit, contin-
uous infusion of FU during RT has been shown to be
superior to bolus FU regarding disease-free and
overall survival.6-8 Capecitabine is an oral fluoropy-
rimidine that imitates the pharmacokinetics of con-
tinuous FU infusion and is preferentially converted
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to the active metabolite within tumor cells by exploiting the higher
activity of the enzyme thymidine phosphorylase in tumor tissue com-
pared with normal tissue.9 This tumor-selective activation of capecit-
abine is improved further when combined with RT, which upregulates
thymidine phosphorylase in tumor cells but not in healthy tissue.10

Oxaliplatin, one of the most active single agents in the treatment of
colorectal cancer, is also a reasonable candidate for combined-
modality programs because of its relative lack of acute dose-limiting
adverse effects when added to RT and FU/capecitabine. Recent pre-
clinical studies have demonstrated oxaliplatin to be a potent radiosen-
sitizing agent.11,12 Moreover, results from two recent studies have
shown that the addition of oxaliplatin to FU/leucovorin improves
disease-free survival of patients with stage II and III colon cancer.13,14

The aim of this multicenter phase II trial was to confirm the
activity and safety of our recently published single-center neoadjuvant
capecitabine and oxaliplatin (XELOX) -RT protocol in a multi-
institutional setting with 110 patients included at 11 investigator
sites.15 Moreover, because the cumulative doses of these drugs applied
during preoperative CRT are substantially lower than in adjuvant
colon cancer trials, the safety and feasibility of four additional adjuvant
cycles of XELOX were tested. The overall aim was to establish a
regimen of preoperative XELOX-RT followed by surgery plus adju-

vant chemotherapy with XELOX that could be proposed for phase III
evaluation versus standard FU CRT plus adjuvant FU.

PATIENTS AND METHODS

This study was approved by the ethics committee of the University of Erlangen
(Nr. 3085) and by all local review boards of the participating institutions. Each
patient gave written informed consent before being accrued.

Eligibility Criteria

Eligibility criteria included histopathologically confirmed rectal adeno-
carcinoma with the inferior margin within 16 cm from anal verge as assessed
by rigid rectoscopy. The tumor had to have evidence of T3 or T4 disease and/or
positive perirectal lymph nodes by endorectal ultrasound, multisclice com-
puted tomography (CT), or magnetic resonance imaging of the pelvis. Further
inclusion criteria were Eastern Cooperative Oncology Group performance
status � 2 and adequate hematologic, liver, and renal function (neutrophils
� 1.5 � 109/L, platelet count � 100 � 109/L, creatinine clearance � 50
mL/min, total bilirubin concentration � 2� the upper normal limit, and liver
transaminase or alkaline phosphatase concentrations � 3� the upper normal
limit). Patients were excluded for metastatic disease, prior RT to the pelvic
region or previous chemotherapy, and other cancers. Patients suffering from
the following conditions were also ineligible: inflammatory bowel disease,
malabsorption syndrome, previous history of cardiac arrhythmia or coronary
heart disease, peripheral neuropathy, and psychiatric disorders or psycholog-
ical disabilities thought to adversely affect treatment compliance. Pregnant or
lactating patients and women with childbearing potential who lacked effective
contraception were excluded. No upper age limit was defined.

Pretreatment Evaluation

Pretreatment evaluation included a complete history and physical exam-
ination, biopsy, digital rectal examination, rigid rectoscopy, colonoscopy,

110 patients registered 

6 ineligible patients excluded 
•  Liver metastasis at presentation (n = 2) 
•  Recurrent rectal cancer (n = 1) 
•  High-grade adenoma (n = 1) 
•  Secondary cancer (n = 1) 
•  No data available (n = 1) 

104 patients received 
neoadjuvant CRT 

1 patient died from tumor 
progression and septicemia 1 
week after completion of CRT  

103 patients underwent 
surgery 

73 patients commenced 
adjuvant chemotherapy 

28 patients did not receive any  
adjuvant chemotherapy 
•  Postoperative complications (n = 14) 
•  Patient refusal (n = 6) 
•  Toxicity during neoadjuvant CRT (n = 3) 
•  Institutional error (n = 3) 
•  Myocardial infarction, pulmonary 
   embolism prior to start of adjuvant 
   chemotherapy (n = 2) 
2 patients no data available 

Fig 1. Trial progress. CRT, chemoradiotherapy.

Table 1. Baseline Characteristics

Characteristic
No. of Patients

(N � 104) %

Age, years
Median 61
Range 39-77

Sex
Male 73 70
Female 31 30

ECOG performance status
0 85 82
1 18 17
2 1 1

TN clinical staging
T2N1-2 3 3
T3N0/X 23 22
T3N1-2 63 61
T4N0/X 2 2
T4N1-2 13 12

Distance of lower tumor margin
to anal verge, cm

Mean 6.3
SD 3.3
Range 0-16
Lower third, � 6 cm 53 51
Middle third, 6-12 cm 45 43
Upper third, � 12 cm 3 3
Unknown 3 3

Abbreviations: ECOG, Eastern Cooperative Oncology Group; TN, tumor-
node; SD, standard deviation.
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endorectal ultrasound, CT or magnetic resonance imaging of the pelvis, ab-
dominal CT, and chest x-ray. Complete laboratory tests included a full blood
count, blood electrolytes, creatinine, urea, liver transaminases, alkaline phos-
phatase, and total bilirubin. Cardiac function was investigated both by an ECG
and an echocardiogram.

Treatment

Neoadjuvant CRT (XELOX-RT). RT was delivered with x-ray by a
linear accelerator with minimum of 6 MV through a three- or four-field box
technique to the primary tumor and mesorectal, presacral, and internal iliac
lymph nodes up to the level of the bottom of the fifth lumbar vertebra.
Irradiation techniques and treatment volumes have been described in detail
elsewhere.15 All patients received a total dose of 50.4 Gy, with daily fractions of
1.8 Gy on 5 days per week. During preoperative treatment, capecitabine was
delivered orally at a fixed dose of 825 mg/m2 twice daily on days 1 to 14 and 22
to 35 of RT. The first daily dose was administered approximately 2 hours
before RT, with the second dose administered 12 hours later. Oxaliplatin was
administered as a 2-hour infusion on days 1, 8, 22, and 29 at a dose of 50
mg/m2/d, as previously established in our single-center phase I/II study.15

Patients were monitored weekly regarding history, clinical examination,
blood count, and biochemistry including liver function. We did not modify
the RT schedule for grade � 2 toxicities unless the severity worsened. The
doses of capecitabine and oxaliplatin were adjusted for adverse events accord-
ing to a standard scheme, which is described in detail by Rödel et al.15

Adjuvant chemotherapy (XELOX). Four to 6 weeks after surgery,
patients received another 12 weeks of capecitabine at a dose of 2,000
mg/m2/d for 14 days, every 21 days. Oxaliplatin was administered on day 1
of each of four cycles at a dose of 130 mg/m2/d. The indication to apply
postoperative chemotherapy was based on pretreatment staging results (ie,
patients with downstaging to International Union Against Cancer [UICC]
stage 0 or I after preoperative CRT were also eligible for postoperative
chemotherapy). The following recommendations for chemotherapy dose
reductions were applied: in case of grade � 2 toxicity according to National
Cancer Institute Common Toxicity Criteria,16 capecitabine was inter-
rupted, and appropriate symptomatic treatment was administered. When
the toxicity resolved to grade 0 or 1, treatment was continued at 75% of the
original dose in case of the first appearance of the respective toxicity and at
50% of the starting dose in case of the second appearance. The dose of
oxaliplatin was reduced for grade 3 vomiting, grade 3 or 4 thrombocyto-
penia or neutropenia, and for paresthesia with pain or functional impair-
ment of more than 7 days in duration. For paresthesia with functional
impairment persistent between cycles, oxaliplatin was discontinued.

Surgery and Pathology

Four to 6 weeks after completion of XELOX-RT, total mesorectal
excision was performed according to a standardized technique. Assess-
ment of the intended surgical procedure (ie, whether sphincter preserva-
tion was deemed possible or not) was performed by the treating surgeon

Table 2. Pathologic Staging (n � 103)�

Baseline Staging

Total
No. of

Patients

No. of Patients

ypT0 ypT1 ypT2 ypT3 ypT4 ypN0† ypN1† ypN2†

T2 3 1 1 1
T3 86 14 5 35 31 1
T4 14 3 1 3 6 1
Node negative/x 25 23 1 1
Node positive 78 53 17 8
Total 103 18‡ 7 38 38 2 76 18 9

�Tumor downstaging occurred in 69 (67%) of 103 patients; nodal downstaging occurred in 53 (68%) of 78 patients.
†The median numbers of lymph nodes investigated for ypN0, ypN1, and ypN2 were 12 (range, two to 47 nodes), 14 (range, two to 31 nodes), and 15 (range, nine

to 28 nodes).
‡ypT0N0: 17 patients; ypT0N1: one patient.

Table 3. Surgical Parameters and TRG of the Primary Tumor After
Neoadjuvant Chemoradiotherapy

Parameter
No. of Patients

(n � 103) %

Type of surgery
Anterior/low anterior resection 69 67
Intersphincter resection 9 9
Defunctioning stoma, n � 78 59 76
APR 24 23
Harmann’s operation 1 1
Resection

Adjacent organs 18� 17
Metastases 3† 3

Sphincter preservation in subgroup
of patients judged by the
surgeon to need APR, n � 29

12 41

Resection status
R0 98 95
R1 1 1
R2 2 2
Rx 2 2

TRG, n � 96‡
TRG 4, complete regression 18 19
TRG 3, � 50% of tumor mass 53 55
TRG 2, � 25%-50% of tumor

mass
11 11

TRG 1, � 25% of tumor mass 11 11
TRG 0, no regression 3 3

Surgical complications 44 43
Wound healing 19 18
Anastomotic leak§ 12 12
Urinary retention 9 9
Ileus 3 3
Fistula 6� 6
Bleeding 2 2
Infection 5 5
Cardiovascular 2 2
Reoperation necessary 7¶ 7

Abbreviations: TRG, tumor regression grade; APR, abdominoperineal resection.
�Prostate/seminal: n � 8; vagina/uterus: n � 4; bladder: n � 3; other: n � 3.
†Wedge resection of liver metastases: n � 2; peritoneal: n � 1.
‡Percentages refer to patients reported for TRG (n � 96).
§Defined as extravasation of water-soluble contrast on radiologic examination

and/or clinically symptomatic leakage (peritonitis or pelvic abscess).
�Fistula to urinary bladder: n � 3, vagina: n � 3.
¶Wound healing: n � 3; bleeding: n � 2; ileus: n � 1; fistula: n � 1.
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before start of treatment. If adjacent organs were involved intraoperatively,
surgery was extended to partial or total resection of adjacent pelvic organs.

The extent of residual tumor in the resected specimen was classified
according to the TNM staging system of the American Joint Committee on
Cancer (AJCC)/UICC, using the prescript “y” to indicate that the tumor has
been treated before surgical resection.17 Residual tumor mass, fibrotic
changes, and irradiation vasculopathy after preoperative XELOX-RT were
semiquantitatively evaluated according to a 5-point rectal cancer regression
grading established by Dworak et al18 and evaluated for its prognostic impact
by our group previously.19 A pathologic complete response (pCR) was defined
as the absence of viable tumor cells in the primary tumor and in the lymph
nodes (ypT0N0).

Study Design

The primary end point of this phase II study was the pCR rate after
neoadjuvant XELOX-RT. Current standard preoperative FU CRT yields
pCR rates in the range of 5% to 10%.3-5 Using a single-stage design
according to Fleming,20 a pCR rate of 15% was considered to qualify the
experimental treatment for further testing. A pCR rate of � 7.5% was ruled
out as futile. With a sample size of 96 patients, the risk of erroneously
claiming sufficient activity despite a true pCR rate of � 7.5% (type I error)
amounted to 5%, with a type II error probability of mistakenly rejecting
XELOX-RT in case of truly promising activity set to 20%, correspond-
ing to a power of 80%. The planned patient number was increased to
110 to allow for drop-outs. Secondary end points included toxicity and
compliance with the regimen, R0 resection rates, rates of sphincter-
sparing surgery, tumor regression grades, pathologic downstaging, and
1-month surgical complications.

RESULTS

A total of 110 patients were enrolled between April 2004 and March
2005. Figure 1 shows the progress of all patients during the trial. Six

patients were ineligible; Table 1 lists the baseline characteristics of the
remaining 104 patients.

Efficacy and Surgical Parameters

After neoadjuvant CRT, 103 patients underwent surgery. pCR
(ypT0N0M0) was achieved in 17 patients (16% as calculated for the
intent-to-treat population of 104 patients); one patient had ypT0N1
disease (Table 2). Comparing the diagnostic work-up stage with the
pathologic stage, tumor downstaging with respect to the tumor stage
was observed in 69 (67%) of 103 patients, and downstaging with
respect to the nodal stage was observed in 53 (68%) of 78 patients
(Table 2). Complete tumor regression of the primary tumor (ypT0,
tumor regression grade 4) was achieved in 18 patients, and an addi-
tional 53 patients showed tumor regression of more than 50% of the
tumor mass (tumor regression grade 3; Table 3).

R0 resections were achieved in 98 patients (95%; Table 3).
Sphincter-sparing surgery was performed in 79 (77%) of all 104 pa-
tients and in 12 (41%) of 29 patients judged by the surgeon to require
abdominoperineal resection before CRT. For low-lying tumors
less than 6 cm from the anal verge, the sphincter preservation
rate was 63%.

Compliance With the Regimen and Toxicity

Neoadjuvant CRT. RT was applied as prescribed in 95 (91%) of
104 patients. Unplanned treatment interruptions of more than 2 days
as a result of toxicity occurred in five patients (5%; all completed
full-dose RT). In four patients (4%), RT was discontinued as a result of
diarrhea (n � 2), ileus (n � 1), and genitourinary toxicity (n � 1) after
19.8, 34.2, and 41.4 Gy (2�), respectively. The mean relative dose-
intensity of both capecitabine and oxaliplatin during neoadjuvant
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Neoadjuvant CRT
(n = 104 patients) 

Adjuvant Chemotherapy
(n = 101* patients)
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95% 96%
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Fig 2. Mean relative dose-intensities of
capecitabine (Cape) and oxaliplatin (Ox)
during neoadjuvant chemoradiotherapy
(CRT) and four cycles of adjuvant chemo-
therapy. The circles (Cape) and triangles
(Ox) plot the dose-intensity relative to the
prescribed dose for every individual pa-
tient. The bars represent the mean relative
dose-intensity for all patients. (*) One pa-
tient died before surgery, and two patients
with no information after surgery were
excluded; 28 patients not receiving adju-
vant chemotherapy (see Fig 1) were plot-
ted at 0%.
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CRT was 100% and 95% to 96% for the first and second cycles,
respectively (Fig 2).

Surgery. Total mesorectal excision surgery was performed
after a median interval of 6.1 weeks (range, 4.9 to 9.3 weeks) from
completion of XELOX-RT. One-month postsurgical complica-
tions of any grade were noted in 44 patients (43%; Table 3). These
occurred mainly as wound healing problems (18%) and anastomotic
leakage (12%). Seven patients (7%) required a reoperation; no patient
died from postoperative complications.

Adjuvant chemotherapy. Of the 103 resected patients, 73 (71%)
commenced adjuvant chemotherapy after a median interval of 5.3
weeks (range, 3.1 to 19.1 weeks), and 28 patients (27%) did not receive
any postoperative chemotherapy, mainly because of postoperative
complications (n � 14, 50%) or patient refusal (n � 6, 21%; Fig 1).
A total of 61 patients (60%) received all four adjuvant chemothera-
py cycles. The protocol-specified duration of four cycles (14 days
of treatment, 7 days of rest) was 84 days; the median and mean
(� standard deviation) duration for the 61 patients who completed
all four cycles was 84 days and 86 days (� 7.5 days), respectively.
Sixty-five patients (64%) received at least three cycles, and 68
patients (67%) received at least two cycles (with or without dose

reduction). With appropriate dose reduction as a result of
treatment-induced toxicity and including the 28 patients with
complete omission of adjuvant chemotherapy, the mean relative
dose-intensity of capecitabine and oxaliplatin, as calculated for the
entire cohort of 101 patients (two patients with no information
were excluded), decreased to 53% and 52% in the last cycle, respec-
tively (Fig 2). If expressed by the number of patients who received at
least 75% of the prescribed cumulative doses of chemotherapy, the
relative dose-intensities were 50% (51 of 101 patients) for capecitabine
and 53% (54 of 101 patients) for oxaliplatin.

Toxicity. Table 4 lists the incidence of acute toxicity during
neoadjuvant CRT and adjuvant chemotherapy. Two deaths occurred;
one death occurred shortly after completion of preoperative CRT
as a result of septicemia and tumor progression in a female patient
with a large tumor extending to the bladder and uterus, and the
other death occurred in a male patient who died from cardiac arrest
after the first adjuvant chemotherapy cycle with no prior signs or
symptoms of cardiac toxicity. Diarrhea was the most common
severe toxicity during neoadjuvant CRT, with 12 patients (12%)
suffering from grade 3 or 4 diarrhea. In the adjuvant setting, grade

Table 4. Treatment-Induced Toxicity

Toxicity

Neoadjuvant Chemoradiotherapy
(n � 104)

Adjuvant Chemotherapy
(n � 73)

Grade 1/2 Grade 3 Grade 4 Grade 1/2 Grade 3 Grade 4

No. % No. % No. % No. % No. % No. %

Blood/bone marrow
Leukopenia 52 50 3 3 1 1 47 64 1 1 — —
Thrombocytopenia 23 22 — — — — 30 41 2 3 — —
Anemia 54 52 1 1 — — 55 75 — — — —

Gastrointestinal
Diarrhea 57 55 11 11 1 1 24 33 8 11 1 1
Nausea/vomiting 50 48 5 5 1 1 49 67 5 7 1 1
Stomatitis 7 7 1 1 — — 5 7 — — — —
Obstipation/ileus 8 8 1 1 1 1 3 4 — — — —
Proctitis 10 10 — — — — — — — — — —

Renal/genitourinary
Dysuria 30 29 3 3 — — 6 8 1 1 — —
Creatinine 16 15 1 1 — — 12 16 1 1 — —
Proteinuria 12 12 — — — — 12 16 — — — —

Sensory neuropathy 36 35 — — — — 39 53 13 18 — —
Dermatology/skin

Hand-foot syndrome 8 8 1 1 — — 25 34 1 1 — —
Radiation dermatitis 47 45 1 1 — — 2 3 — — — —

Cardiac toxicity 3 3 1 1 — — 2 3 3 4 1� 1
Metabolic/laboratory

Hyperbilirubinemia 16 15 — — — — 17 23 — — — —
Transaminases, AST, ALT 36 35 4 4 — — 36 49 1 1 — —
Alkaline phosphatase 17 16 — — — — 28 38 — — — —
Hypocalcemia/hypokalemia — — — — — — 9 12 — — — —

Allergy/immunology
Allergic

reaction/hypersensitivity
17 16 — — 1 1 13 18 1 1 — —

Interleukin-releasing
syndrome

9 9 — — — — 4 5 — — — —

Infection 3 3 5 5 1† 1 5 7 1 1 1 1

�Grade 5; death from cardiac arrest after the first cycle.
†Grade 5; death from septicemia and tumor progression.
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3 sensory neuropathy (18%) and diarrhea (12%) were the predom-
inant grade 3 or 4 toxicities.

DISCUSSION

The preoperative part of this multi-institutional phase II trial con-
firmed the findings of our single-center phase I and II preoperative
XELOX-RT trial.15 For both studies, the same inclusion criteria
and preoperative CRT regimen were applied. pCR rates were 19%
and 16%; compliance rates were 89% and 96%; grade 3 or 4
diarrhea, which was the most common toxicity during neoadju-
vant treatment, was restricted to 8% and 12%; and postoperative
complications of any grade occurred in 39% and 43% of patients in
the single-center and multicenter XELOX-RT studies, respectively.
The respective figures for preoperative CRT in our previous phase
III trial (using the same inclusion criteria and RT schedule, but
using FU instead of XELOX) were 8% for pCR rate, 89% for overall
treatment compliance, 12% for grade 3 or 4 diarrhea, and 36% for
postoperative complications of any grade.3 Despite the limitations
of cross-study comparisons, this preoperative XELOX-RT regimen
seems to be more active in terms of local tumor regression (pCR)
compared with our standard FU CRT protocol.

The following three different schedules for incorporating
XELOX into preoperative CRT have been published so far (Ta-
ble 5): (1) synchronous oxaliplatin, capecitabine, RT, and elective
surgery (SOCRATES)21,22; (2) RT, oxaliplatin, and capecitabine
(RadiOxCape)23 and capecitabine, oxaliplatin, RT, and excision
(CORE)24; and (3) our XELOX-RT regimen. The cumulative doses
of capecitabine, oxaliplatin, and RT with these three different
regimens were as follows: (1) 42,900 mg/m2, 260 mg/m2, and 45
Gy; (2) 41,250 mg/m2, 250 mg/m2, and 45 Gy, and (3) 46,200
mg/m2, 200 mg/m2, and 50.4 Gy, respectively. All three
XELOX-RT schedules seem to be equally active and tolerable and
may now be tested in larger phase III trials.

Although many different preoperative CRT schedules with in-
corporation of new drugs and combinations, including oxaliplatin,

irinotecan, cetuximab, and bevacizumab, have been published in re-
cent years, there are, to our knowledge, only two phase II trials world-
wide, the CORE study and our trial, to test the feasibility and
tolerability of incorporating combination therapies both into preop-
erative CRT and adjuvant chemotherapy for rectal cancer patients.
Given that, in colon cancer adjuvant trials, the cumulative doses of, for
example, oxaliplatin were 1,020 mg/m2 over 24 weeks in the Multi-
center International Study of Oxaliplatin/Fluorouracil/Leucovorin in
the Adjuvant Treatment of Colon Cancer trial and 765 mg/m2 over 24
weeks in the National Surgical Adjuvant Breast and Bowel Project
protocol C-07 trial, it is unlikely that the cumulative doses of oxalipla-
tin that can be safely applied during preoperative CRT (200 to 260
mg/m2 over 5 to 6 weeks) exert adequate systemic efficacy.13,14 Thus,
we designed this phase II trial to establish a regimen of preoperative
XELOX-RT plus adjuvant XELOX that could subsequently be com-
pared with standard preoperative FU CRT and four cycles of adjuvant
FU (ie, the best arm of our former phase III trial).3

The most important results of this second part of our study
are that 60% of the entire cohort of 103 operated patients
completed all four XELOX cycles (with or without dose reduc-
tion), that 50% and 53% of patients received at least 75% of the
prescribed doses of capecitabine and oxaliplatin, respectively,
and that 27% of patients, for different reasons, did not receive
any adjuvant chemotherapy. The CORE study reported similar
figures with 30 (35%) of 85 patients not receiving any adjuvant
XELOX and with a further 12 (14%) of 85 patients who stopped
adjuvant chemotherapy prematurely.24 It is evident that preop-
erative CRT, surgical complications, and the fact that a substan-
tial part of patients will have pCR or yUICC stage I and II
tumors as a result of downstaging effects or initial clinical
staging error compromise the possibility and willingness of
patients to tolerate postoperative chemotherapy. However, this
is true not only for patients treated with more active protocols,
such as XELOX-RT, but also for patients treated with standard
FU CRT. In three recent, large, phase III trials of preoperative
FU CRT plus postoperative FU chemotherapy (EORTC 22921,

Table 5. Trials With XELOX-Based Neoadjuvant Chemoradiotherapy With or Without Adjuvant Chemotherapy for Rectal Cancer

Series
No. of

Patients Neoadjuvant XELOX-RT Adjuvant Chemotherapy Grade 3/4 Toxicity�

pCR
(%)

SOCRATES; Glynne-Jonesr et al20,21 85 RT 1.8-45 Gy; capecitabine 650 mg/
m2 bid, 7 d/wk; oxaliplatin 130
mg/m2 on days 1 and 29

None Diarrhea: 9% 19

RadiOxCape; Machiels et al23 40 RT 1.8-45 Gy; capecitabine 825 mg/
m2 bid, 5 d/wk; oxaliplatin 50
mg/m2 once weekly

FU/LV recommended for ypN� Diarrhea: 30% 14

CORE; Rutten et al24 87 RT 1.8-45 Gy; capecitabine 825 mg/
m2 bid, 5 d/wk; oxaliplatin 50
mg/m2 once weekly

6 cycles (14 days of treatment, 7
days of rest): capecitabine 1
g/m2 bid, days 1 to 14;
oxaliplatin 130 mg/m2 on day 1

Diarrhea: 18% 10

XELOX-RT; present study 104 RT 1.8-50.4 Gy; capecitabine 825
mg/m2 bid, days 1-14 � 22-35;
oxaliplatin 50 mg/m2/d, days 1,
8, 22, and 29

4 cycles (14 days of treatment, 7
days of rest): capecitabine 1
g/m2 bid, days 1-14; oxaliplatin
130 mg/m2 on day 1

Diarrhea: 12% 16

Abbreviations: XELOX, capecitabine and oxaliplatin; RT, radiotherapy; pCR, pathologic complete response; SOCRATES, Synchronous Oxaliplatin, Capecitabine,
Radiotherapy and Elective Surgery; RadiOxCape, Radiotherapy, Oxaliplatin, and Capecitabine; FU, fluorouracil; LV, leucovorin; CORE, Capecitabine, Oxaliplatin,
Radiotherapy and Excision.

�Refers to neoadjuvant XELOX-RT.
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FFCD 9293, and our German trial), a total of 25%, 23%, and 20% of
patients, respectively, did not start postoperative chemotherapy.3-5

Currently, there are three different approaches to address this
problem in the management of rectal cancer. The first one is to
completely omit postoperative chemotherapy or leave the decision
to apply adjuvant chemotherapy to the individual physician or
participating center, as was done in most phase II trials of preop-
erative CRT with new drugs, but also in phase III studies that
primarily address local end points (National Surgical Adjuvant
Breast and Bowel Project R-04 in the United States and Actions
Concertées dans les Cancers Colorectaux et Digestifs 12/0405 in
France). The second approach is to apply neoadjuvant chemo-
therapy before preoperative CRT rather than adjuvant chemo-
therapy.25-27 This strategy avoids the problems of postoperative
chemotherapy but is associated with its own caveats, such as
selection of radioresistant clones, possibly reduced compliance
to CRT, and substantial delay of definitive surgery.28 The third
approach is the one currently adopted by most groups (E5204
Intergroup Trial in the United States and Pan-European Trials
in Adjuvant Colon Cancer 6 in Europe) that have designed
phase III comparisons of standard FU versus more intense CRT
protocols. These trials stick to the concept of preoperative CRT
plus adjuvant chemotherapy and simply accept that a certain
percentage of patients will not receive protocol-conformal post-
operative chemotherapy. A fourth approach, which has not yet
been tested in prospective phase III clinical studies, would be to
tailor postoperative treatment according to risk factors or re-
sponse parameters, such as tumor regression, circumferential
resection margin invasion, and, probably most important,
nodal status (ypN0 v ypN1/2).19,29,30
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The Appendix is included in the full-text version of this article, available online at www.jco.org. It is not included in the PDF version
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ERRATA

The November 1, 2006, article by Cai et al entitled, “Prospective Study of Urinary
Prostaglandin E2 Metabolite and Colorectal Cancer Risk” (J Clin Oncol 24:5010-5016,
2006) contained an error. In Table 3, the 95% CI for the fourth PGE-M quartile of Rectal
cancer was given as 1.7 to 3.7, whereas it should have been 1.7 to 30.7.

DOI: 10.1200/JCO.2007.12.1301

■ ■ ■

The January 1, 2007 article by Kondagunta et al entitled, “Paclitaxel Plus Ifosfamide
Followed by High-Dose Carboplatin Plus Etoposide in Previously Treated Germ Cell
Tumors” (J Clin Oncol 25:85-90, 2007) presented inaccurate results in Figure 2, which
should have shown that 51% of patients survived. The corrected figure is reprinted below
in its entirety. The online version has been corrected in departure from the print.

DOI: 10.1200/JCO.2007.12.1335

■ ■ ■

The January 1, 2007 article by Rödel et al entitled, “Multicenter Phase II Trial of
Chemoradiation With Oxaliplatin for Rectal Cancer” (J Clin Oncol 25:110-117, 2007)
contained an error. The affiliation for Alois Fürst was given as Department of Surgery,
Caritas-Hospital St Josef, Regensburg, Germany; whereas it should have been Department
of General Surgery, University of Regensburg, Regensburg, Germany.
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Fig 2. Overall survival curve. Tick marks indicate last follow-up.
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