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A B S T R A C T

Purpose

In this report, we update survival (OS) and time-to-progression (TTP) data for the Intergroup trial
N9741 after a median 5 years of follow-up by using risk-stratified and prognostic factor analyses
to determine if treatment outcomes differ in specific patient subgroups.

Patients and Methods

A total of 1,691 patients were randomly assigned to one of seven fluorouracil-, oxaliplatin-, and
irinotecan-containing regimens. OS and TTP were calculated by treatment arm and baseline risk
group (on the basis of WBC, performance status, number of sites of disease, and alkaline
phosphatase). Multivariate prognostic factor analysis was used to assess clinical factors for their
relationships to OS, TTP, response, and toxicity by using Cox and logistic regression models.

Results

The observed 5-year survival with infusional fluorouracil, leucovorin, and oxaliplatin (FOLFOX) of
9.8% was better than with irinotecan plus bolus fluorouracil and leucovorin (IFL; 3.7%; P = .04) or
with bolus irinotecan/oxaliplatin (IROX; 5.1%; P = .128). OS and TTP were significantly longer for
FOLFOX (20.2 months and 8.9 months, respectively) than for IFL (14.6 months and 6.1 months,
respectively; P < .001 for both) or for IROX (17.3 months and 6.7 months, respectively; P < .001
for both). OS differed by risk group: 20.7 months for low risk, 17.4 months for intermediate risk,
and 9.4 months for high risk (P < .001). FOLFOX treatment was superior in all risk groups and was
the most powerful prognostic factor for OS, TTP, response rate, and toxicity.

Conclusion

The 9.8% 5-year OS in patients with metastatic colorectal cancer who were treated with first-line
FOLFOX sets a new benchmark. Neither baseline risk group nor any prognostic factor examined
was predictive of treatment-specific outcome. However, treatment efficacy and patient longevity
varied as a function of risk group.
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patients still fare poorly and have minimal response
to treatment and rapid disease progression that cul-
minates in death within a year of diagnosis. To un-
derstand this heterogeneity, studies have evaluated
molecular markers of tumor resistance and clinical

Novel agents have considerably improved the
prognosis of patients who have metastatic colo-
rectal cancer (MCRC). Combination chemotherapy
with oxaliplatin, fluorouracil (FU), and leucovorin
(LV), known together as FOLFOX, is now a routine
part of MCRC treatment, in part because of the
results of North Central Cancer Treatment Group
(NCCTG) trial N9741—the first trial that demon-
strated improved survival for patients who re-
ceived FOLFOX compared with the standard of
care, in this case irinotecan plus bolus FU and
leucovorin (IFL).!

Despite progress in the treatment of MCRC,
tumors are heterogeneous; a substantial minority of

characteristics to predict treatment response. In a
pooled analysis of source data from patients
treated with FU for MCRC on 22 clinical trials,
Kohne et al” divided patients into three prognos-
tic groups by using baseline factors of Eastern
Cooperative Oncology Group performance status
(ECOG PS), WBC, alkaline phosphatase (ALK),
and number of sites of metastatic disease.” These
low-risk patients had a median survival of 15 months,
intermediate-risk patients had 11 months, and the
high-risk patients had 6 months.
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The prognostic classification of Kohne et al” is a useful research
tool, which permits stratification to ensure balanced random assign-
ment, or permits the design of trials that specifically address treatment
in patients who have poor prognoses. In clinical practice, the en-
hanced prognostic resolution provided by such models is of modest
relevance—such metrics identify patients who are likely to fare poorly,
but treatment strategies for high- and low-risk patients are similar.

Risk-stratified analysis (RSA) is a tool that makes use of models of
baseline patient risk to explore if treatment benefit (or harm) differs by
risk. RSA is advocated as a potentially powerful tool for the presenta-
tion of clinical trial results, because, if treatment benefit varies substan-
tially by risk, this would inform treatment decision making. RSA is
considered more powerful than traditional subgroup analyses, which
cannot account for the multiple prognostic factors that may coexist in
a given patient.”

In this report, we update overall survival (OS) and time to pro-
gression (TTP) from N9741 after a median of 5 years of follow-up, and
we present risk-stratified results by using the Kohne et al* model. We
also present a post hoc prognostic factor analysis aimed at investigat-
ing baseline clinical factors prognostic of cancer and toxicity outcomes,
and we explore whether any clinical factors predict a differential like-
lihood of benefit from a treatment regimen and, therefore, would be
useful for treatment decision making.

Study Overview

A total of 1,691 patients were enrolled onto one of seven treatment arms
of trial N9741 between October 1998 and July 2002 (Table 1). One thousand
eight patients were randomly assigned to receive either weekly bolus IFL,
FOLFOX, or bolus irinotecan/oxaliplatin (IROX). One hundred eighty-three
patients were treated on four other arms (Other) between October 1998 and
April of 2000 (Appendix Table A1, online only)." These arms were discontin-
ued, because IFL became the new standard therapy for MCRC, and because the
daily bolus oxaliplatin and irinotecan regimens were associated with an in-
creased risk of toxicity.*

Patients were enrolled through five cooperative oncology groups:
NCCTG (lead); Cancer and Leukemia Group B; ECOG; Southwestern Oncol-
ogy Group; and National Cancer Institute of Canada. Eligibility criteria of
note, described in detail elsewhere,! included unresectable colorectal cancer,
no prior treatment for advanced disease (adjuvant FU was allowed if > 12
months had elapsed), ECOG PS of 0 to 2, and normal organ function.

Patients were randomly assigned via a dynamic allocation to ensure a
balanced treatment assignment for PS, prior adjuvant chemotherapy, prior
immunotherapy, age, and random assignment location. Treatment was given
until time of disease progression, unmanageable toxic effects, or withdrawal of
consent. The protocol was approved by the appropriate human investigations
committee at participating sites.

Study Measures

The primary objective was to compare TTP in the IFL arm to the exper-
imental arms (FOLFOX and IROX). Secondary end points included OS,
response rate (RR), and toxicity.

TTP was calculated from study entry to disease progression. Deaths
within 30 days of treatment discontinuation were considered progression. OS
was calculated from enrollment to death or last contact. Patients who died or
who were lost to follow-up were assumed to have progressed at the time they
were last documented as free from progression, unless contradictory data were
available. Response was classified as follows: complete response, disappearance
of all disease and no new lesions; partial response, at least a 50% reduction in
the sum of the products of the longest perpendicular diameters of all measur-
able lesions; progression, at least a 25% increase in the size of measurable
tumor or any new disease.

5722 © 2008 by American Society of Clinical Oncology

Toxicity was graded by using the National Cancer Institute Common
Toxicity Criteria, version 2.0. Paresthesia that interfered with activities of daily
living or that caused disability were graded as 3 or 4, respectively.

Prognostic Factors

We assessed the relationship between baseline clinic factors of patients
treated on all study arms and outcomes of OS, TTP, RR, any toxicity of grade
3 or greater, hematologic toxicity of grade 3 or greater, and nonhematologic
toxicity of grade 3 or greater. The following baseline factors were included on
the basis of literature review and clinical experience of the investigators: treat-
ment arm, age, sex, prior adjuvant therapy, body mass index (BMI), PS,
number of metastatic sites, location of metastatic disease, absolute neutrophil
count (ANC), hemoglobin (Hgb), platelet count (Plt), total bilirubin (Bili),
ALK, and AST.

The multiple imputation technique, whereby values for variables missing
at random are predicted from a multivariable model on the basis of the values
of other variables for that patient, was used to complete missing data. Patients
enrolled through Southwest Oncology Group (n = 269) were missing all
baseline data except age, sex, prior adjuvant therapy, and BMI. These South-
west Oncology Group patients did not differ from the rest of the patient
population when the factors that were available for all were compared. Nine
patients were omitted from the analysis because of missing values for disease
site (n = 3), outliers (n = 5), and an administrative random assignment error
(n = 1). For statistical modeling, the following variables were modeled by
using a logarithmic transformation: Plt, ALK, ANC, AST, Bili, and BMIL.

Risk-Stratified Analysis

Patients were placed into risk groups on the basis of the Kéhne et al
model” by using baseline WBC, number of metastatic sites, ALK, and PS. The
low-risk group included patients with a PS of 0 or 1 and one site of metastatic
disease. The intermediate-risk group included patients with a PS of 0 or 1,
greater than one site of metastatic disease, and ALK less than 300 U/L; or a PS
greater than 1, WBC less than 10 X 10°/L, and one site of metastatic disease.
The high-risk group included patients with a PS of 0 or 1, greater than one site
of metastatic disease, and ALK = 300 U/L; or a PS greater than 1 and WBC
greater than 10 X 10°/L;ora PS greater than 1, WBCless than 10 X 10°/L, and
greater than one site of metastatic disease. WBC was not collected at enroll-
ment; therefore, we estimated WBC from ANC on the basis of the following
equation: ANC = —0.7 + 0.8 X WBC.®

Statistical Considerations

Survival and TTP were updated to include events that occurred until
December 19, 2007. OS and TTP were calculated by the Kaplan-Meier
method. Cox proportional hazards modeling was used to calculate hazard
ratios (HR) and confidence intervals. For the RSA, OS and TTP were com-
pared by risk group within each treatment arm.

The association between prognostic factors and outcomes of interest
were explored for all factors; multivariate associations were modeled by the
Cox proportional hazards method for TTP and OS and by multiple logistic
regression for RR and toxicity. Factors were considered for inclusion in the
models as potentially associated with the outcome of interest if univariate P
value were less than or equal to .25, and they were retained in the multivariate
models if their associated multivariate P values were less than .05. Results are
presented as adjusted HRs and odds ratios (ORs). Relationships were modeled
in all patients and separately by treatment arm. As adjustment for treatment
arm did not change the magnitude of any association, and no treatment arms
by prognostic factor interactions were identified, results from the models that
included all patients are reported.

Updated Survival

After a median follow-up of 5 years, the Kaplan-Meier—estimated
5-year OS for all patients was 6.4% (Fig 1). The 5-year survival of
FOLFOX-treated patients of 9.8% (95% CI, 7.7% to 12.3%) was
significantly better than that of IFL (3.7%; 95% CI, 2.3% to 6.1%;
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Table 1. Patient Characteristics
Characteristic All (N = 1,682) FOLFOX (n = 691) IFL (n = 428) IROX (n = 380) Other (n = 183)
Age, years
Median 61 61 61 61 62
SD 11.5 11.6 1.4 11.5 1.4
Sex, %
Male 61 59 65 60 58
Female 39 41 35 40 42
Prior adjuvant tx, % 15 16 14 14 14
ECOG PS, %
0 52 50 54 52 54
1 42 44 41 42 40
2 6 6 5 6 6
No. of disease sites, %
1 36 37 35 36 36
2 35 34 37 35 36
=3 29 29 28 29 28
Disease site, %
Liver 27 27 29 28 26
Liver + other 55 53 57 53 55
Other 18 20 14 19 19
Hemoglobin, %
<11 23 23 24 21 25
111012 20 21 20 18 23
12 to 13.5 30 29 30 32 32
=135 26 28 25 29 20
Platelets
Median 318,000 320,000 322,477 315,500 312,000
SD 133,512 139,287 133,821 129,996 115,305
Total bilirubin
Median 0.5 0.5 0.5 0.5 0.5
SD 0.27 0.28 0.26 0.25 0.27
ALK
Median 125.0 121.0 133.0 122.0 117.0
SD 125.6 119.0 126.9 133.2 133.3
AST
Median 27 26 29 28 27
SD 25.7 25.4 27.2 24.6 25.7
ANC
Median 5,300 5,229 5,317 5,488 5,170
SD 2,500 2,379 2,685 2,729 2,241
BMI
Median 26.4 26.5 26.3 26 27.2
SD 5.4 5.1 5.5 5.7 5.4
NOTE. Values are based on a single imputation for missing data, but all imputations did not meaningfully differ.
Abbreviations: FOLFOX, oxaliplatin, fluorouracil, and leucovorin; IFL, irinotecan plus bolus fluorouracil and leucovorin; IROX, irinotecan and oxaliplatin; SD, standard
deviation; tx, therapy; ECOG PS, Eastern Cooperative Oncology Group performance status; ALK, alkaline phosphatase; AST, aspartate aminotransferase; ANC,
absolute neutrophil count; BMI, body mass index.

P = .04) and was higher than that of IROX (5.1%; 95% CI, 3.3% to
8.0%; P = .128). Corresponding median survivals were 20.2
months for FOLFOX, 14.6 months for IFL (log-rank P <.001), and
17.3 months for IROX (log-rank P < .001). TTP also was signifi-
cantly longer for patients who received FOLFOX (8.9 months)
than for those who received IFL (6.1 months; log-rank P < .001) or
IROX (6.7 months; log-rank P < .001).

After cessation of protocol-directed therapy, 76% of patients
received additional chemotherapy, which ranged from 66% of pa-
tients treated with the chemotherapy regimens in the Other treatment
arm to 82% of patients treated with FOLFOX (Appendix Table A2,
online only). Sixty-four percent of patients received irinotecan after

Wwww.jco.org

FOLFOX failure compared with 40% of patients who received oxali-
platin after IFL failure.

In the RSA that was based on the Kohne et al model,* all out-
comes varied by risk group. Median OS for the low-risk group (20.8
months) was greater than for the intermediate-(17.4 months) and
high-risk (9.4 months) groups (P < .001; Table 2; Fig 2A). Median
TTP for the low-risk group (8.3 months) was also greater than for
the intermediate- (7.1 months) and high-risk (5.4 months) groups
(P < .001). FOLFOX resulted in longer OS and TTP than IFL and
TIROX in all risk groups. There was a trend toward greater survival
benefit from FOLFOX in low-risk versus high-risk patients, though
the treatment arm by risk group interaction failed to meet statistical

© 2008 by American Society of Clinical Oncology 5723
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Fig 1. (A) Overall survival and (B) time to progression. IFL, irinotecan plus bolus
fluorouracil and leucovorin; FOLFOX, oxaliplatin, fluorouracil, and leucovorin;
IROX, irinotecan and oxaliplatin.

significance (P = .79). No such trend was found for TTP by risk group
(HR of FOLFOX v IFL: low-risk, 1.64; intermediate-risk, 1.38; high-
risk, 1.59; interaction P = .80).

Stratification by PS yielded similar outcomes as RSA: OS for
PS of 0 was 20.4 months; for PS of 1, 14.8 months; and for PS of 2,

Fig 2. Overall survival (OS) by baseline risk: (A) OS by risk group; (B) OS by
performance status (PS).

9.1 months (P < .001; Fig 2B). Stratification by risk group, how-
ever, better discriminated between high- and intermediate-risk
groups, and the high-risk group was twice the size of the patient
population that had a PS of 2.

Of the patients who survived 5 years (n = 85), 26% had a CR to
chemotherapy, and 7% underwent resection. Among 5-year survivors

Table 2. Overall Survival by Treatment Arm: Risk-Stratified Analysis

Overall Survival Analysis
Treatment Arm by Risk Group No. of Patients Median (Months) 95% Cl HR 95% Cl P

Low

FOLFOX 247 27.5 22.61t029.9 1

IFL 146 18.2 15.81020.7 1.68 1.35 10 2.08 < .0001

IROX 135 19.7 17.2t023.3 1.47 1.18t0 1.84 .0006
Intermediate

FOLFOX 384 19.2 17.9t020.8 1

IFL 227 13.8 12.2t016.4 1.48 1.25t01.75 < .0001

IROX 196 17.8 16.1t019.8 1.29 1.08to 1.55 .0047
High

FOLFOX 60 10.7 82t012.4 1

IFL 55 9.4 6.3t012.4 1.27 0.87t01.85 .2086

IROX 49 9.1 6.0t012.3 1.27 0.87 to 1.87 .2186

and oxaliplatin.

Abbreviations: HR, hazard ratio; FOLFOX, oxaliplatin, fluorouracil, and leucovorin; IFL, irinotecan plus bolus fluorouracil and leucovorin; IROX, irinotecan

5724
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in the FOLFOX arm (n = 49), 15 had CR, and five underwent resec-
tion (Table 3). The majority of 5-year survivors on all arms remain
alive with disease (53 [62%] of 85).

Factors Prognostic of Benefit

Treatment with FOLFOX was the factor most strongly associ-
ated with improved cancer outcomes (Fig 3). Compared with IFL,
FOLFOX treatment conferred a 37% reduction in death (HR, 0.63;
95% CI, 0.55 t0 0.72), a 33% reduction in progression (HR, 0.67; 95%
CI, 0.59 to 0.76), and a doubling in the odds of response (OR, 2.00;
95% CI, 1.52 to 2.54). There was no significant difference in OS, TTP,
or RR between IFL, IROX or Other treatment arms. No interactions of
prognostic factor by treatment arm were significant for OS, TTP, or
RR, which suggests that no factor predicts differential benefit for a
treatment regimen.

After FOLFOX, PS and the number of metastatic sites were most
strongly associated with OS. Compared with patients who had only
one site of metastatic disease (20.7 months), those with two sites (17.5
months; HR, 1.30;95% CI, 1.14 to 1.48) and three sites (14.8 months;
HR, 1.51; 95% ClI, 1.33 to 1.73) had shorter survival. A higher ANC,
ALK, and AST, and a low Hgb were also associated with shorter
survival. The risk of death was greater in patients aged 70 years and
older compared with those aged younger than 40 years (HR, 1.34;95%
CI, 1.04 to 1.72), but there was no association between advanced age
and TTP or RR, which suggests that the OS association may not be
from age-related differences in treatment efficacy.

As with OS, poorer PS and more sites of metastatic disease were
strongly associated with shorter TTP, as were higher ANC and AST.
Obese patients had alonger TTP than normal-weight patients and had
a median TTP of 8.0 months (HR, 0.80; 95% CI, 0.70 to 0.92) for
patients with a BMI of 30 to 40, 9.8 months (HR, 0.81;95% CI, 0.60 to
1.11) for patients with a BMI = 40, and 6.7 months for those with a
BMI of 18.5 to 25. TTP was similar for underweight, overweight, and
normal-weight patients. Obesity, however, was not associated with
either OS or RR.

Other than FOLFOX, RR was associated only with PS and prior
adjuvant therapy. Patients who had a PS of 1 (RR, 37%; OR, 0.84; 95%
CI, 0.66 to 1.07) and a PS of 2 (RR, 27%; OR, 0.59; 95% ClI, 0.36 to
0.98) were less likely to respond than those who had a PS of 0 (RR,
40%). Those who received adjuvant therapy were less likely to respond
(RR, 30% v 39%; OR, 0.64; 95% CI, 0.47 to 0.87), though prior
adjuvant therapy was not associated with TTP or OS.

Factors Prognostic of Toxicity
Treatment arm was the factor most prognostic of severe toxicity.
The likelihood of experiencing any grade 3 or greater toxicity was

greatest with FOLFOX (81%, FOLFOX; 73%, IFL; 78%, IROX; OR v
IFL, 1.68;95% CI, 1.25 t0 2.25). Six percent of patients in the FOLFOX
arm had grade 3 or greater neurotoxicity as their only severe nonhe-
matologic toxicity. We found no interaction of prognostic factor by
treatment arm for toxicity outcomes, which suggests that none of the
factors that we evaluated can predict greater toxicity from one treat-
ment than another.

The odds of experiencing any grade 3 or greater toxicity and
grade 3 or greater hematologic toxicity were increased by higher Bili
and ALK. Men were less likely than women to experience any severe
toxicity (74%, men; 81%, women; OR, 0.62; 95% CI, 0.49 to 0.80) and
severe hematologic toxicity (44%, men; 56%, women; OR, 0.57; 95%
CI, 0.46 to 0.70). Severe hematologic toxicity was also associated with
overweight (though not obese or underweight) patients, with high
ANGC, and with low Hgb. A poorer PS and prior adjuvant therapy were
associated with an increased odds of severe nonhematologic toxicity.

The 9.8% 5-year survival observed for FOLFOX-treated patients in
this trial sets a new benchmark in clinical trials for patients who have
MCRC. This compares with a 1% 5-year survival in a prior pooled
analysis of 32 NCCTG trials of MCRC.° In this update of a phase III
study that compares first-line chemotherapy with FOLFOX and IROX
to IFL, the initially reported results have been maintained: FOLFOX is
superior to IFL, has a 2.8-month improvement in TTP, and has a
5.6-month improvement in OS. Among the 5-year survivors (n = 85),
six underwent resection, and 22 had a clinical CR, which suggests that
most survived with drug therapy alone. With the longer median sur-
vivals recently reported,” we expect 5-year survival will exceed 10%
in newer studies that include biologic agents.

By using RSA, we found that FOLFOX is superior to IFL regard-
less of baseline risk. Similarly, in our prognostic factor analysis, treat-
ment with FOLFOX was the most important prognostic factor for
good cancer outcomes. Thus, although potentially useful for clinical
trial design, the prognostic factors explored seem to add little to clin-
ical treatment decision making. We did confirm the prognostic utility
in combination chemotherapy of many factors that were previously
identified in trials of FU-only therapy.

Poor PS was associated with a shorter OS and TTP and with the
lowest RR. This is consistent with a recent pooled analysis of patients
treated on phase III trials of MCRC that showed that patients who had
a PS of 2 had a lower RR, a shorter TTP, and a shorter OS.° Despite
their poorer prognosis, however, patients who had a PS of 2 in the pooled
analysis derived the same relative benefit from superior regimens as

Table 3. Characteristics of 5-Year Survivors by Arm

All (N = 85) FOLFOX (n = 49) IFL (n = 13) IROX (n = 18) Other (n = b)
Characteristic No. % No. % No. % No. % No. %
Progression free 30 35 17 35 6 46 6 33 1 20
Resected 6 7 5 10 0 0 1 6 0 0
CR 22 26 15 31 4 31 8 17 0 0

complete response.

Abbreviations: FOLFOX, oxaliplatin, fluorouracil, and leucovorin; IFL, irinotecan plus bolus fluorouracil and leucovorin; IROX, irinotecan and oxaliplatin; CR,

Wwww.jco.org
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Fig 3. Multivariate prognostic factor analysis: (A) Overall survival; (B) time to progression; (C) response rate; (D) any grade = 3 toxicity. Trt, treatment; IFL, irinotecan
plus bolus fluorouracil and leucovorin; FOLFOX, oxaliplatin, fluorouracil, and leucovorin; IROX, irinotecan and oxaliplatin; ECOG PS, Eastern Cooperative Oncology Group
performance status; Hgb, hemoglobin; ANC, absolute neutrophil count; BMI, body mass index; Adj., adjuvant; ALK, alkaline phosphatase; Tot Bili, total bilirubin.

did patients who had a PS of 0 to 1, which suggests that aggressive
regimens should not be withheld from patients who have a PS of 2.
In contrast, we found a nonsignificant trend for a reduced sur-
vival benefit from FOLFOX compared with IFL in the high-risk (HR,
1.27) than in the low-risk (HR, 1.68) patients. The same trend was
found in PS subgroup analysis, as there was alessened risk reduction in
OS from FOLFOX in patients who had a PS of 2 than in those who had
aPSof0or 1 (data not shown). TTP, however, was consistently better
in FOLFOX-treated patients regardless of baseline PS or risk group.
The numbers of patients in both poor-prognosis groups was small in
this trial, which highlights the need for pooled analyses to provide more
conclusive data on the treatment benefit in poor-prognosis patients.
We found no association between age and TTP, response, or
toxicity. Those patients older than 70 years had shorter median sur-
vival than patients who were younger than 40 years; given the similar
RR and TTP, this is likely because of causes other than the efficacy of
first-line therapy, such as competing causes of mortality or less fre-
quent use of second-line therapy, and it is consistent with prior reports
of cancer outcomes in the elderly.'' "> We also confirmed that women
who have MCRC are more likely to suffer severe chemotherapy tox-
icity than men,'* though other cancer outcomes did not differ by sex.
Interestingly, obesity was associated with longer TTP; yet, as high BMI
was not associated with improved RR or OS, and as obese patients with
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colorectal cancer have been reported to have poorer cancer out-
comes,'” our finding may have been the result of chance.

Prior adjuvant therapy did not affect TTP or OS, though RR was
lower in previously treated patients. We did not collect data on which
adjuvant therapy was given. As enrollment occurred between 1998
and 2002, most patients who received adjuvant therapy likely were
treated with FU/LV. Our findings suggest at least some patients who
were previously treated with FU/LV continue to benefit from FU-
based combination therapy.

A 9.8% 5-year survival is a marked improvement in long-term
outcomes in a disease for which, until recently, the median survival
was 6 to 9 months, and only a rare patient survived to 5 years. Despite
these advances, there remains marked heterogeneity in survival. We
were able to identify factors associated with worse survival and to
confirm the prognostic utility of the Kohne et al*> model, which was
developed in the era of FU monotherapy and in the setting of combi-
nation chemotherapy. Although we found a trend suggestive of a
reduced OS benefit from FOLFOX in poor-risk patients, FOLFOX
was the best treatment choice for all groups studied. RSA may be a
more powerful tool to compare the likelihood of benefit by risk group
for more similarly effective regimens (eg, FOLFOX v irinotecan with
infusional FU/LV). We believe RSA is a potentially powerful tool for
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presenting clinical trial results, and we recommend that it be incorpo-
rated into future reports of phase III trials in adjuvant and advanced
disease settings.

Though tools such as RSA might help us better design and inter-
pret clinical trial data, continued search for markers of differential
benefit is critical to improve outcome, cost-effectiveness, and tolera-
bility of cancer treatment. Advances such as identification of pharma-
cogenetic differences in drug handling and intrinsic tumor resistance
mechanisms (eg, mutated K-Ras) will be essential as we learn to tailor
therapy to each individual patient.
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