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Abstract

Background: SCOT was an international, randomized phase 3 trial of 3 months vs 6 months of adjuvant chemotherapy with
oxaliplatin and a fluoropyrimidine in patients with colorectal cancer. We sought patients’ preferences for 3 months vs
6 months of adjuvant chemotherapy in the SCOT trial. Methods: SCOT participants from Australia and New Zealand
completed a validated questionnaire (at 3 and 18 months) to elicit the minimum survival benefits judged necessary to make
an extra 3 months of adjuvant chemotherapy worthwhile, based on their experience. Standardized hypothetical scenarios
used the following baseline survivals (with 3 months of chemotherapy): life expectancies (LE) of 5 years and 15 years and 5-
year survival rates (5YS) of 65% and 85%. Results: Of the 160 participants, 82 were assigned 3 months adjuvant chemotherapy,
and 78 were assigned 6 months. Adjuvant chemotherapy was FOLFOX in 121 (75.6%) and XELOX in 39 (24.4%). Preferences
varied substantially and did not differ according to treatment group. The median survival benefits judged necessary to make
the extra 3 months of chemotherapy worthwhile were an extra 3 years beyond a LE of 5 years; 3 years beyond a LE of 15 years;
15% beyond a 5YS of 65%; and 5% beyond a 5YS of 85%. Preferences were similar at 3 months and 18 months. Preferences
were not predicted by participants’ baseline characteristics. Conclusion: Preferences varied substantially, and the benefits
many required to warrant an extra 3 months of adjuvant chemotherapy were larger than the benefits of an extra 3 months of
chemotherapy calculated in the International Duration Evaluation of Adjuvant Chemotherapy (IDEA) meta-analysis.

The optimal management of patients with stage III colon cancer
includes surgical resection and adjuvant chemotherapy. Prior to
the SCOT trial, the standard duration of adjuvant chemotherapy
was 6 months. Recommended regimens for adjuvant chemo-
therapy included FOLFOX [5-fluorouracil and leucovorin (5FU/
LV) and oxaliplatin] and CAPOX (capecitabine and oxaliplatin)
(1).

The addition of oxaliplatin to 5FU/LV or capecitabine
improves overall survival but at the cost of additional toxicity.
In the MOSAIC trial, for example, the addition of oxaliplatin to

5FU/LV as FOLFOX statistically significantly improved 10-year
overall survival in people with stage III colon cancer by 8% (from
59% to 67%; hazard ratio [HR] ¼ 0.80; P ¼ .016) (2,3).
Chemotherapy-induced peripheral neuropathy (CIPN) is the
major additional toxicity of oxaliplatin. In MOSAIC, rates of all-
grade paresthesia were substantially higher with FOLFOX than
5FU/LV (92% vs 16%; P< .001) as were the rates of grade 3 pares-
thesia (12% vs 0.2%; P¼ .001), with 15% of those assigned
FOLFOX reporting paresthesia of any grade at 48 months. CIPN
and other toxicities attributable to oxaliplatin result in dose
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reductions, delays, and discontinuations of adjuvant chemo-
therapy that reduce its potential efficacy. In MOSAIC, the
planned 12 cycles of chemotherapy were received by 75% of par-
ticipants assigned FOLFOX and 87% assigned 5FU/LV; the me-
dian dose of oxaliplatin administered was 80% (810 mg/m2) of
the total prescribed by the protocol (1020 mg/m2).

The SCOT trial (ISRCTN59757862) was designed to determine
if prescribing adjuvant chemotherapy for 3 months rather than
6 months would maintain efficacy but reduce toxicity (4). SCOT
randomly assigned 6088 participants with resected high-risk
stage II or stage III colorectal cancer from 6 countries between
March 27, 2008, and November 29, 2013. The chemotherapy regi-
men was the physician’s choice of either FOLFOX or CAPOX.
The final efficacy analysis of 3-year disease-free-survival (DFS)
after 1482 DFS events observed during a median follow-up of
37 months indicated that 3 months of adjuvant chemotherapy
was noninferior to 6 months (3-year DFS was 76.7% vs 77�1%, re-
spectively; HR ¼ 1.006, 95% confidence interval [CI] ¼ 0.909 to
1.114). CIPN of grade 2 or worse was less than half as frequent
with 3 months vs 6 months adjuvant chemotherapy (25% vs
58%, respectively).

The choice of a shorter vs longer duration of adjuvant che-
motherapy involves a trade-off between possible effects on sur-
vival vs side effects and inconveniences. This trade-off is a
personal value judgment that can be studied by eliciting an
individual’s preferences for competing options (5). Some
patients will prefer shorter, less toxic adjuvant chemotherapy
and risk shorter survival, whereas others will prefer longer adju-
vant chemotherapy with a higher risk of side effects aiming to
maximize survival time. We previously studied the preferences
of patients with stage III colon cancer who had experienced ad-
juvant chemotherapy, including some treated with oxaliplatin
(6). The median benefits judged sufficient (by �50% of those par-
ticipants) to make 6 months of adjuvant chemotherapy worth-
while (vs no chemotherapy) were remarkably small: an extra
1 day to 1 month beyond baseline survival times of 5 or 15 years
or an extra 1% chance of surviving 5 years beyond baseline sur-
vival rates of 65% or 85%.

In this study, we sought to determine the survival benefits
that participants in the SCOT trial judged necessary to warrant
the longer vs shorter durations of adjuvant chemotherapy com-
pared in the trial and the survival benefits needed to warrant
the symptoms of CIPN.

Methods

Study Design and Participants

The preferences substudy was a prospective, observational, co-
hort study nested within the SCOT trial at all 41 Australian and
New Zealand (ANZ) sites. SCOT was conducted in ANZ by the
Australasian Gastrointestinal Trials Group in collaboration with
the NHMRC Clinical Trials Centre, University of Sydney. ANZ
sites only recruited patients with stage III colon cancer, as per
local restrictions on the prescription of oxaliplatin during con-
duct of the trial. All ANZ patients with sufficient literacy in
English to complete the questionnaires were invited to partici-
pate in the preferences substudy. All participants provided
signed, written informed consent, and all participating sites had
ethics approval for both the preferences substudy and the main
trial.

Preferences Questionnaire

For the preferences substudy, participants were asked to com-
plete a short, written, validated questionnaire. The question-
naire used the time trade-off method to evaluate 2 hypothetical
trade-off scenarios: 1 trade-off between 3 months vs 6 months
of adjuvant chemotherapy and 1 trade-off between participants’
current symptoms of CIPN vs no symptoms of CIPN.
Participants completed the questionnaires at 3 months (when
participants in both treatment groups had experienced the
same duration of chemotherapy) and again at 18 months (when
chronic symptoms of CIPN would be present).

For the 3 months vs 6 months trade-off scenario, there were
4 questions, each using a different baseline for comparison: a
survival time of 5 years, a survival time of 15 years, a 5-year sur-
vival rate (5YS) of 65%, and a 5YS of 85%. For each of the scenar-
ios, participants were asked to indicate the smallest
improvement in survival time (or rate) that was needed to war-
rant an extra 3 months of adjuvant chemotherapy given the
baseline survival provided in the scenario for 3 months of adju-
vant chemotherapy exactly as they experienced it. For example,
for the baseline survival time of 5 years, participants were asked
to choose between a survival of 5 years given 3 months of adju-
vant chemotherapy or survival times longer than 5 years given
6 months of chemotherapy. The incremental benefits in sur-
vival times ranged from an extra 1 month to an extra 20 years;
the incremental benefits in survival rates ranged from an extra
1% to a maximum survival rate of 100%. The endpoint we report
here is the minimum benefit (extra survival time or rate) judged
sufficient to make it worthwhile having 6 months of adjuvant
chemotherapy rather than 3 months. (See Supplementary
Methods, available online, for an example of a preferences
question.)

For the CIPN trade-off scenario, participants were first asked
to rate how troublesome were their symptoms of CIPN on a nu-
merical rating scale from 0 (none at all) to 10 (worst I can imag-
ine). Those who rated their symptoms of CIPN as 1 or more
were asked to complete the CIPN trade-off question that asked
participants to choose between a 5YS of 65% with adjuvant che-
motherapy “just like theirs” (same length, side effects, and
inconveniences) but with no symptoms of CIPN vs the higher
survival rate with adjuvant chemotherapy just like theirs but
with their current symptoms of CIPN. The survival benefits
were in increments that ranged from 1% (ie, 5YS of 66%) to 35%
(ie, 5YS of 100%).

Additional data included participants’ demographics, cancer
stage, chemotherapy regimen, and randomly assigned duration
of adjuvant chemotherapy. We assessed participants’ recollec-
tions of aspects of health-related quality of life during adjuvant
chemotherapy and at 3 months and 18 months using the Patient
Disease and Treatment Assessment Form (7).

Statistical Analysis

Medians were used to summarize the central tendency of the
highly skewed preference data, and a normal score transforma-
tion was applied to responses prior to analysis with a mixed
model for repeated measures (MMRM). The full MMRM included
covariates for treatment group, time point (3 and 18 months),
and an interaction term for treatment group by time point.

We defined patients’ general preference disposition as the
overall average response to the time trade-off questions asked
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at 3 and 18 months. We explored predictors of normal score
transformed preference disposition using linear regression.

We compared randomly assigned groups on their (normal
score transformed) responses to the CIPN trade-off scenario
asked at 3 months among patients who reported troublesome
symptoms of neuropathy using a t test.

A sample size of 160 provided more than 85% power to de-
tect a difference of 0.5 standard deviations between randomly
assigned groups at a 2-sided statistical significance level of 5%.

Results

Characteristics of the 160 participants are reported in Table 1.

The mean age was 64 years. Of the participants, 82 (51.3%) par-
ticipants were assigned 3 months of adjuvant chemotherapy
and 78 (48.8%) were assigned 6 months of adjuvant chemother-
apy. Approximately 2 times as many participants were treated
with FOLFOX (n¼ 121, 75.6%) as CAPOX (n¼ 39, 24.4%).

Patients’ preferences varied over a wide range, as expected
(Figures 1-4): some judged the smallest possible benefits suffi-
cient to make the extra 3 months of chemotherapy worthwhile,
whereas others required the largest possible benefits necessary,

or even no benefit sufficient, to make the extra 3 months of che-
motherapy worthwhile.

Preferences were unaffected by the randomly assigned treat-
ment group, with MMRM analyses demonstrating no compel-
ling statistical evidence of a time point by treatment group
interaction or of a treatment group main effect. (See
Supplementary Table 1, available online, for MMRM results.)
There was some evidence that responses to the 15-year time
trade-off question changed between the 3 month and 18 month
time points (P¼ .02), but this observation was not corroborated by
results for the other 3 preference questions (where no P value fell
below .05; data not shown). We therefore averaged patients’
responses at months 3 and 18 (to yield a more precise estimate)
and present the distribution of these averaged responses for both
treatment groups combined (see Figures 1-4). The median sur-
vival benefits judged sufficient (ie, by 50% of participants) to
make worthwhile the extra 3 months of adjuvant chemotherapy
were an extra 3 years beyond a life expectancy of 5 years, an extra
3 years beyond a life expectancy of 15 years, an extra 15% beyond
a 5YS of 65%, and an extra 5% beyond a 5YS of 85% (Table 2).

Participants’ preferences were not associated with their
characteristics at baseline. In particular, there was no evidence
of an association between preferences and age, sex, education,

Table 1. Patient demographics

Demographic 3 months, No. (%) (n¼ 82) 6 months, No. (%) (n¼ 78)

Mean age (SD), y 63.5 (8.3) 63.6 (8.8)
Sex

Female 32 (39.0) 37 (47.4)
Male 50 (61.0) 41 (52.6)

Performance status
0 65 (79.3) 63 (80.8)
1 17 (20.7) 15 (19.2)

Education
Primary school 5 (6.1) 6 (7.7)
High school 41 (50.0) 42 (51.2)
Trade/technical qualification 21 (25.6) 14 (17.9)
University/college degree 11 (13.4) 14 (17.9)

Employment
Employed full-time 30 (36.6) 30 (38.5)
Employed part-time/casual 10 (12.2) 11 (14.1)
Retired or on pension 39 (47.6) 32 (41.0)
Unemployed 3 (3.7) 2 (2.4)

Marital status
Married/de facto 49 (59.8) 58 (74.3)
Separated/divorced 12 (14.6) 9 (11.5)
Single 11 (13.4) 5 (6.4)
Widowed 10 (12.2) 6 (7.7)

Dependent children
Yes 60 (73.2) 56 (71.8)
No 22 (26.8) 21 (26.9)

T stage
1 4 (4.9) 3 (3.8)
2 9 (11.0) 9 (11.5)
3 55 (67.1) 49 (62.8)
4 14 (17.1) 17 (21.8)

N stage
0 1 (1.2) 1 (1.3)
1 57 (69.5) 62 (79.5)
2 24 (29.3) 15 (19.2)

Chemotherapy
XELOX 62 (75.6) 59 (75.6)
FOLFOX 20 (24.4) 19 (24.4)
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employment, marital status, or number of dependents. Of the
47 self-rated aspects of health-related quality of life during ad-
juvant chemotherapy that were tested for an association with
general preference disposition, nausea (P¼ .002), reduced physi-
cal well-being (P¼ .04), and swollen face (P¼ .008) were associ-
ated with a need for larger benefits to justify the extra 3 months
of chemotherapy (data not shown).

Any troublesome symptoms of CIPN were reported by 132 of
156 (85%) participants 3 months after randomization. The me-
dian survival benefit judged necessary to warrant their current
symptoms of CIPN was an extra 5% over a baseline 5YS of 65%,
with no statistically significant difference between the ran-
domly assigned treatment groups (data not shown).

Discussion

The preferences of ANZ participants in the SCOT trial of adju-
vant chemotherapy for 3 months vs 6 months varied widely,
but the median survival benefits judged necessary to make the
extra 3 months of adjuvant chemotherapy worthwhile were

substantial (an extra 2-3 years beyond life expectancies of
5 years or 15 years or an extra 5%-15% beyond baseline 5YS rates
of 65% or 85%) and similar to those needed to justify trouble-
some symptoms of CIPN (an extra 5%-10% in 5YS). Participants’
preferences were not associated with their baseline characteris-
tics and were therefore unpredictable at baseline. Preferences
were not affected by the randomly assigned treatment duration,
and there was no consistent tendency to vary over the interval
from 3 months to 18 months.

SCOT was part of the prospective International Duration
Evaluation of Adjuvant Chemotherapy (IDEA) meta-analysis in-
cluding 12 834 participants in 6 randomized trials comparing
adjuvant chemotherapy durations of 3 months vs 6 months for
localized colorectal cancer (8). Unlike the SCOT trial, the IDEA
meta-analysis did not establish the noninferiority of 3 months
vs 6 months of adjuvant chemotherapy for the primary end-
point of 3-year DFS (75% for 3 months vs 76% for 6 months;
HR¼ 1.07; 95% CI ¼ 1.00 to 1.15 crossing the prespecified upper
95% CI limit of 1.12 for noninferiority). In other words, the over-
all results of the IDEA meta-analysis did not establish that
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3 months of adjuvant chemotherapy was noninferior to
6 months of adjuvant chemotherapy. However, the results of
the IDEA meta-analysis differed according to the chemotherapy
regimen and stage of disease: 3 months of CAPOX was noninfe-
rior to 6 months of CAPOX, but 3 months of FOLFOX was inferior
to 6 months of FOLFOX across low-risk (T1-3/N1) and high-risk
(T4/N2-3) stage subgroups. The difference in the overall nonin-
feriority conclusion between SCOT and IDEA may be because
most participants in SCOT (67%) were treated with CAPOX,
whereas the majority of participants in IDEA (60%) were treated
with FOLFOX. The IDEA meta-analysis confirmed that toxicity
was substantially lower with an adjuvant chemotherapy dura-
tion of 3 months rather than 6 months: rates of neurotoxicity
grades 2-4 were 17% with FOLFOX and 14% with CAPOX in the 3-
month arm vs 48% with FOLFOX and 45% with CAPOX in the 6-
month arm. There was also less diarrhea, neutropenia, throm-
bocytopenia, nausea, mucositis, fatigue, and hand–foot syn-
drome with shorter duration chemotherapy.

The median benefits ANZ participants judged necessary to
warrant an extra 3 months of adjuvant chemotherapy in SCOT
were substantially larger than the benefits judged necessary by
participants in our previous study assessing preferences for
6 months of oxaliplatin-based adjuvant chemotherapy vs obser-
vation without adjuvant chemotherapy (an extra 1 month of
survival time or 1% improvement in 5YS) (6). We were unable to
find other studies reporting preferences for different durations
of adjuvant chemotherapy in colon cancer. We recently
reported patients’ preferences for different durations of adju-
vant sorafenib after resection of localized renal cell cancer in
the placebo-controlled SORCE trial (9). More than half of the par-
ticipants surveyed in SORCE judged an extra 1 year of overall
survival time necessary to warrant adjuvant sorafenib for a du-
ration of 3 years rather than 1 year, a survival benefit similar to
that required to warrant adjuvant sorafenib for 1 year vs obser-
vation without adjuvant sorafenib. These findings suggest that
the duration of adjuvant systemic therapy matters to patients
and is an important component of the trade-off between the
benefits, harms, and inconveniences of adjuvant therapy.

The CIPN trade-off question was designed to determine the
specific effects of CIPN on participants’ preferences. CIPN is the
toxicity of oxaliplatin that is most often responsible for dose
modifications and early discontinuation. To our knowledge,
there are no comparable studies that trade off CIPN with sur-
vival in adjuvant chemotherapy for bowel cancer or other types
of cancer. A study of preferences for adjuvant chemotherapy in
early breast cancer using different methods (conjoint analysis)
reported that of 17 selected grade 1/2 and 3/4 chemotherapy
side effects, a 5% reduction in the risk of grade 1-2 sensory

neuropathy and 3-4 motor neuropathy had the largest effects
on the proportions of patients preferring chemotherapy to no
chemotherapy (10). In our study, the survival benefits partici-
pants required to warrant the symptoms of CIPN were similar
to those required to warrant an additional 3 months of adjuvant
chemotherapy. This suggests that CIPN is of similar importance
to the duration of adjuvant chemotherapy and should be dis-
cussed carefully when doctors and patients are considering the
optimal duration of adjuvant chemotherapy including
oxaliplatin.

The IDEA meta-analysis led ASCO to release a clinical prac-
tice guideline regarding the duration of oxaliplatin-containing
adjuvant chemotherapy for patients with stage III colon cancer
(11). These guidelines recommend a shared decision-making
approach when determining the duration of adjuvant chemo-
therapy considering, among other factors, “patient characteris-
tics, values, and preferences” and a discussion of the relative
benefits and harms of the different treatment durations. The
results of our study are an example of what these preferences
are in the context of a clinical trial, and their variability shows
the importance of eliciting the preferences of individual
patients as per the recommendations of the guidelines.
Clinicians could use the results of our study as a starting point
for eliciting patients’ preferences in clinical practice by inform-
ing their patients, for example, that most patients in a clinical
trial required substantial survival benefit to justify an additional
3 months of chemotherapy.

The main strengths of our study were its prospective design,
nesting within an ongoing randomized trial, and the use of a
validated questionnaire to elicit preferences. This ensured that
the eligibility criteria, chemotherapy regimens, and information
provided to participants were standardized and relatively
uniform.

The main limitations of our study are those inherent to the
collection of data within an open-label, randomized trial.
Participants in clinical trials are known to be younger and fitter
and have fewer comorbidities than patients in real-world clini-
cal practice (12), limiting the generalizability of our results to
patients who would not have met the eligibility criteria. It was
also difficult to design scenarios and a questionnaire to elicit
preferences for a trial addressing a noninferiority question. We
framed our preferences questions in terms of increases in sur-
vival associated with a longer duration of chemotherapy rather
than reductions in survival associated with a shorter duration
of chemotherapy. This might introduce a framing bias favoring
a preference for a shorter duration of chemotherapy. The ab-
sence of baseline factors associated with preferences might
partly be because of the limited power of our sample size, but

Table 2. Median survival benefits judged necessary to justify an extra 3 months of adjuvant chemotherapy

Time of preferences
assessment Allocated treatment

Median benefit

Baseline prognosis in trade-off scenario

5 y 15 y 65% 85%

3 months 3 months 3 3 15% 5%
6 months 2.5 3 10% 5%

18 months 3 months 5 2 15% 5%
6 months 2 2 10% 3%

Average of 3 and
18 months

Both treatment
groups combined

3 3 15% 5%
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this finding mirrors many previous studies indicating that pref-
erences are inherently unpredictable (6, 9, 13, 14). We did not as-
sess participants’ comprehension of the survey and therefore
do not know whether their responses are accurate reflections of
their preferences; ideally, this was done using qualitative
methods.

The clinical implications of our findings are that discussions
and decisions about the duration of adjuvant chemotherapy for
colon cancer require careful consideration of both the pertinent
results from clinical trials and the preferences of individual
patients. Most patients prefer some adjuvant chemotherapy
rather than none (6) but prefer a shorter duration of adjuvant
chemotherapy rather than a longer duration. Relatively small
differences in efficacy vs relatively large differences in duration
and toxicity seemed important to participants in our study.
These differences should be given prominence and priority by
patients and doctors considering the optimal duration of adju-
vant chemotherapy in routine clinical practice. Clinicians
should ask patients about their circumstances, priorities, views,
and attitudes to provide a personal context within which to in-
terpret and apply data about shorter vs longer durations
chemotherapy.

In conclusion, ANZ participants in SCOT varied widely in
their preferences regarding 3 months vs 6 months of adjuvant
chemotherapy, and these preferences were not associated with
their baseline characteristics. Many of the participants judged
that the overall survival benefits required to warrant adjuvant
chemotherapy for 6 months rather than 3 months were sub-
stantially larger than the benefits observed in meta-analyses of
randomized trials comparing these alternatives. Discussions
and decision-making about the duration of adjuvant chemo-
therapy for patients with colon cancer should include careful
consideration of both the pertinent data from clinical trials and
of each patient’s unique characteristics, circumstances, atti-
tudes, and preferences.
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