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The objective of this study was to evaluate the real-world cost effectiveness of adjuvant stage III colon cancer 
chemotherapy regimens, given that previous analyses have been based on data from clinical trials. The study 
was designed using integrated decision tree and Markov model, which was developed to evaluate the cost 
effectiveness of 5-fluorouracil/leucovorin (5-FU/LV), capecitabine, and the combination of each with oxalipla-
tin. The analysis was performed from a US Veterans Affairs perspective via retrospectively collected data, over 
a 5-year model time horizon. Outcome and cost data were used to calculate cost per quality adjusted life year 
(QALY), and one-way and probabilistic sensitivity analyses were performed. In the base case analysis, capecit-
abine and capecitabine plus oxaliplatin both cost more and were less effective than other regimens, and 5-FU/
LV plus oxaliplatin, compared to 5-FU/LV alone, resulted in a cost of $25,997 per QALY gained. Model results 
were generally robust to parameter variation. Capecitabine plus oxaliplatin could be economically reasonable 
if full dosing occurred ³76% of the time (base case 42%). In a real-world setting, the addition of oxaliplatin to 
5-FU/LV is more effective but also more costly than 5-FU/LV alone. If full dosing of capecitabine-containing 
regimens can be assured, they may also be cost-effective strategies.
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INTRODUCTION

Colorectal cancer is projected to be the second leading 
cause of cancer-related death in the US in 2014, leading to 
an estimated 50,310 deaths (1). Outcomes improve when 
the disease is diagnosed and treated at localized or region-
ally advanced stages compared with distant spread. New 
adjuvant chemotherapy options for stage III colon cancer 
were established starting in 2004 (2–4), and several chemo-
therapy regimens may now be used to improve survival.

Chemotherapy choice for stage III disease may depend 
on tumor characteristics, patient performance status 
and comorbidities, patient preference/ability to comply 
with an oral regimen, and overall clinician assessment. 
There are also real, although somewhat subtle, differ-
ences in disease-free survival (DFS) and overall survival 

(OS) between regimens that should be balanced with dif-
ferences in the cost of treatment.

Previous cost-effectiveness analyses (CEAs) based 
on seminal clinical trials have generally shown an accept-
able incremental cost-effectiveness ratio with adding 
oxaliplatin to a 5-fluorouracil (5-FU)/leucovorin (LV)-
containing regime (5–7) and also the dominance (i.e., 
decreased cost and improved health outcomes) of capecit-
abine monotherapy compared to 5-FU/LV without 
oxaliplatin (8). To our knowledge, there have been no 
published clinical trials directly comparing 5-FU plus 
oxaliplatin to capecitabine plus oxaliplatin in the adju-
vant setting, but one Greek CEA (unpublished clinical 
data) demonstrated that capecitabine plus oxaliplatin 
was less expensive (9).
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However, real-world outcomes may differ from clini-
cal trial outcomes. For example, patients may be older 
and have a poorer performance status in clinical practice, 
and adherence may be less than optimal. These differ-
ences may affect the improvements in DFS and OS that 
adjuvant chemotherapy regimens provide and, in turn, 
affect cost-effectiveness analysis results.

The MOSAIC (2), X-ACT (3), and XELOXA (4) 
trials were published several years ago, and widespread 
use of the adjuvant regimens described has now produced 
real-world outcome data. In this study, we evaluated the 
cost-effectiveness of adjuvant chemotherapy regimens for 
Veterans with stage III colon cancer diagnosed between 
2003 and 2008, using data from a retrospective, cohort 
study (10).

MATERIALS AND METHODS

Overview

An integrated decision tree and Markov model was 
developed to compare the 5-year benefits and medical costs 
for the four most commonly used adjuvant colon cancer 
regimens: 5-FU/LV, capecitabine, 5-FU/LV plus oxalipla-
tin, and capecitabine plus oxaliplatin. Costs and benefits 
were combined into an incremental cost-effectiveness ratio 
(ICER): the difference in cost per patient divided by the 
difference in benefits. In this study, the ICER is the cost 
after start of adjuvant chemotherapy per quality adjusted 
life year gained.

The Markov model was developed to track out-
comes in 6-month cycles for 5 years; chemotherapy was 

completed in 6 months and outcome data were available 
for approximately 5 years. The model has four health 
states (following surgical resection): no complications, 
acute complications, chronic complications, and death 
(Fig. 1). Patients began the model in either the no com-
plications or acute complications (during chemotherapy) 
states and then transitioned to other states based on speci-
fied probabilities. Only patients with an acute complica-
tion could develop chronic complications.

The cost-effectiveness analysis was performed from 
a Veterans Affairs (VA) perspective with a discount rate 
of 3%. The decision model was implemented in TreeAge 
Pro 2013 (www.treeage.com; TreeAge Software Inc., 
Williamstown, MA, USA).

Study Setting

Model data were based on a retrospective cohort study 
of 356 patients diagnosed with stage III colon cancer from 
2003 to 2008 and treated with adjuvant chemotherapy at 
one of 19 VAs nationally (10). Patients were followed 
through June 30, 2011, and chemotherapy was typically 
administered on an outpatient basis (infusional 5-FU 
started in clinic and continued at home). Tumor stage and 
characteristics, performance status, adverse drug events, 
and chemotherapy data were recorded at each site using 
the VA electronic medical record. Patient demographic 
information was obtained from VA administrative data-
bases. Baseline characteristics are outlined in Table 1.

The four most commonly used regimens were 5-FU/LV, 
capecitabine, 5-FU/LV plus oxaliplatin, and capecitabine 

Table 1. Baseline Characteristics of the Study Population (Patients Starting Treatment With Adjuvant 
Chemotherapy at VA Medical Centers, 2003–2008)

Characteristic

5-FU/LV
(N = 126)
[N(%)]

Capecitabine
(N = 48)
[N(%)]

5-FU/LV Plus 
Oxaliplatin
(N = 152)

N(%)

Capecitabine 
Plus Oxaliplatin

(N = 30)
[N(%)]

Age (mean, in years) 67.2 73.1 63.7 65.6

Age (years)
<55 11 (8.7) 0 (0.0) 23 (15.1) 3 (10.0)
55–64 41 (32.5) 8 (16.7) 66 (43.4) 13 (43.3)
65–74 45 (35.7) 17 (35.4) 38 (25.0) 7 (23.3)
75+ 29 (23.0) 23 (47.9) 25 (16.4) 7 (23.3)
Male 124 (98.4) 47 (97.9) 148 (97.4) 30 (100.0)

Charlson Comorbidity 
Index [mean (SD)]

1.3 (1.8) 1.2 (1.2) 1.1 (1.9) 0.8 (1.4)

ECOG performance status
0 26 (20.6) 6 (12.5) 52 (34.2) 7 (23.3)
1 19 (15.1) 8 (16.7) 14 (9.2) 2 (6.7)
2-4 8 (6.3) 7 (14.6) 3 (2.0) 1 (3.3)
Missing or unknown 73 (57.9) 27 (56.3) 83 (54.6) 20 (66.7)

5-FU/LV, 5-fluorouracil/leucovorin; ECOG, Eastern Cooperative Oncology Group.
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plus oxaliplatin (Table 1). Because this was a retrospective 
study, different versions of these regimens were admin-
istered by clinicians. For example, FOLFOX4 or modi-
fied FOLFOX6 could have been used as a 5-FU/LV plus 
oxaliplatin regimen. For the CEA, the most commonly 
prescribed version was used in cost and dose intensity cal-
culations. The standard versions were: 5-FU/LV—Roswell 
Park (5-FU 500 mg/m2 IV and LV 500 mg/m2 IV, weekly 
for 6 weeks with 2 weeks off, for three cycles) (11,12), 
capecitabine − X-ACT study (1,250 mg/m2 orally twice 
daily, 14 days on/7 days off, for eight cycles) (3), 5-FU 
with oxaliplatin—mFOLFOX6 (5-FU 400 mg/m2 bolus 
followed by 2,400 mg/m2 46 h continuous infusion IV, LV 
400 mg/m2 IV, and oxaliplatin 85 mg/m2 IV, every 2 weeks, 
for 12 cycles) (13,14), and capecitabine plus oxaliplatin—
XELOXA study (capecitabine 1,000 mg/m2 orally twice 
daily for 14 days on/7 days off and oxaliplatin 130 mg/m2 
IV, every 3 weeks, for eight cycles) (4).

The proportion of patients receiving each regimen var-
ied over time, reflecting the more recent publication of 
studies involving oxaliplatin (2) and capecitabine (3,4). 
5-FU/LV was most commonly administered in 2003–2004, 
and 5-FU/LV plus oxaliplatin rose to prominence starting 
in 2005. Both capecitabine-containing regimens gradually 
increased in use throughout the study period, but were used 
less often than the 5-FU-based regimens. Additionally, 
patients receiving capecitabine monotherapy were older 
and had a worse ECOG performance status compared to 
those receiving other regimens (Table 1).

The study specifically examined outcomes in patients 
who received greater than 70% relative dose intensity 
(RDI) compared to those who did not. RDI is the propor-
tion of the standard regimen (considering both number of 
cycles and dose with each cycle) actually received. Study 
patients who received >70% RDI had an improved 5-year 
OS (10); thus, this is the RDI cutoff used to define full-
dose chemotherapy in our analysis.

Cost Calculations

Cost data were derived from the national VA databases 
in 2008. Four cost categories were created: chemother-
apy, acute complications, chronic complications, and sur-
veillance costs.

Chemotherapy cost was comprised of medications, med-
ication administration, antiemetic prophylaxis, central line 
placement, and laboratory tests. Medication cost took into 
account the mean body surface area of study subjects, cost per 
milligram of drug, and RDI. Medication administration cost 
was derived from the hourly wages of VA nurses, pharma-
cists, and pharmacy technicians multiplied by hours worked 
by each in preparing and administering chemotherapy. For 
5-FU/LV and capecitabine, it was assumed that all patients 
took prochlorperazine orally for antiemetic prophylaxis, 
whereas ondansetron and dexamethasone intravenously 

were given for oxaliplatin-containing regimens. It was 
assumed that a central intravenous line was required for 
5-FU/LV, 5-FU/LV plus oxaliplatin, and capecitabine plus 
oxaliplatin but not capecitabine monotherapy. Laboratory 
studies consisted of a complete blood count with differen-
tial and comprehensive metabolic panel, drawn prior to each 
chemotherapy dose.

The six most common study acute adverse drug events 
(ADEs) resulting in changes or delays in chemotherapy 
were diarrhea/GI toxicity, hand–foot syndrome, mucosi-
tis, neuropathy, neutropenia, and thrombocytopenia. For 
each chemotherapy regimen, the average cost of an emer-
gency department (ED) visit or hospitalization for each 
ADE was multiplied by the observed probability of each 
occurring. Inpatient stays and ED visits contributed most 
to the cost of ADEs, but extra outpatient clinic visit costs 
for ADEs were also estimated by multiplying clinic visit 
cost by the probability of having any ADE. Neutropenia 
cost included growth factor use (filgastrim or pegfil-
gastrim) given as an outpatient. The only chronic com-
plication was assumed to be prolonged neuropathy from 
oxaliplatin-containing regimens (15). Gabapentin 300 mg 
per day was given for this complication.

Surveillance over the 5-year period consisted of two 
screening colonoscopies, office visits every 3 months, 
carcinoembryonic acid levels every 3 months, and CT 
chest, abdomen, and pelvis every 6 months. This schema 
is based on current National Comprehensive Cancer 
Network guidelines (16), except that CT scans were 
assumed to be ordered twice yearly instead of yearly, 
based on expert opinion.

Probability and Utility Values

Chemotherapy benefit was expressed as 5-year OS, 
estimated by unadjusted Kaplan–Meier curves. Two 5-year 
OS probabilities were used for each adjuvant regimen: one 
for patients who received full-dose (>70% RDI) chemo-
therapy and one for patients who did not. Additionally, 
the probability of a patient on a given regimen completing 
full-dose treatment was incorporated in the model. Acute 
complication probabilities were available from study data, 
but the rate of developing chronic neuropathy was derived 
from the literature (in MOSAIC, 5.9% of patients had 
grades 2–3 neuropathy at 12 months) (2).

All quality of life utility values were derived from 
the medical literature (17–20) and were used to calculate 
quality adjusted life years gained. Distinct utility values 
were not found for specific regimens (e.g., 5-FU/LV vs. 
capecitabine); thus the same value was used for each regi-
men. Utility values for each state were 0.8 for receiving 
chemotherapy without complications (8,17), 0.63 for 
acute complications (18), 0.60 for chronic complications 
(only applies for oxaliplatin regimens) (6,19,20), and 
0.92 for posttreatment/remission (17).
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Sensitivity Analyses

Model parameter uncertainty was evaluated with one-
way and probabilistic sensitivity analyses. Parameters 
were varied based on model assumptions and by com-
parison with medical literature values. One-way sensitiv-
ity analyses were first performed, and the most influential 
parameters are reported.

Then probabilistic sensitivity analysis was performed 
using nonparametric Monte Carlo simulations with 5,000 
iterations for all variables. Gamma distributions were used 
for cost variables, and beta distributions were used for prob-
ability and utility values. A willingness-to-pay threshold of 
$100,000/QALY was used. These results are displayed as a 
cost-effectiveness acceptability curve. Given demographic 

differences between chemotherapy groups, we also attemp-
ted an analysis adjusting for age and comorbidities.

RESULTS

Base Case Parameters

Chemotherapy and acute complication costs were 
incurred during the first 6-month interval. As expected, 
medication costs for capecitabine-containing regimens 
were greater than 5-FU-containing regimens (Table 2). 
Administration and central line costs increased the total 
chemotherapy costs for all regimens except capecitabine 
monotherapy. Acute complication costs were higher for 
5-FU-containing regimens than the capecitabine-contain-
ing regimens, and this was primarily driven by neutropenia 

Table 2. Model Inputs: Per Patient Costs of Treatment, Complications, and Surveillance Over 6-Month Time 
Periods and Probability Values

5-FU/LV Capecitabine
5-FU/LV Plus 

Oxaliplatin
Capecitabine 

Plus Oxaliplatin

Chemotherapy cost
Medication itself $247.67 $4,488.54 $1,271.10 $5,140.04
Administration $2,337.96 $0 $3,996.78 $1,349.33
Anti-emetics $2.82 $35.15 $33.93 $57.77
Central line $819.08 $0 $819.08 $819.08
Labs $460.08 $204.48 $306.72 $204.48
Total $3,867.61 $4,728.17 $6,427.61 $7,799.14

Acute complication cost
Diarrhea, n/v $589.70 $533.22 $206.57 $632.26
Hand–foot syndrome $31.61 $91.83 N/A N/A
Mucositis $184.98 N/A $42.11 N/A
Neuropathy N/A N/A $2.25 N/A
Neutropenia $1,155.87 N/A $3452.25 N/A
Thrombocytopenia $39.26 N/A $73.88 N/A
Clinic visit $127.87 $163.29 $222.30 $173.65
Total $2,129.29 $788.34 $3,998.86 $805.91

Chronic complication 
(neuropathy) cost

$0 $0 $4.97 $4.97

Surveillance cost* $1,522.17 $1,522.17 $1,522.17 $1,522.17

Probability values
Acute complications 40.5% 51.7% 70.4% 55.0%
Chronic complications 0% 0% 5.9% 5.9%
Receiving full dose 
(>70% RDI)†

66.7% 31.3% 78.3% 42.1%

5 year OS, full dose 55.9% 61.2% 77.7% 77.6%‡
5 year OS, if NOT full 
dose

54.0% 50.9% 44.3% 45.5%

Note: Chemotherapy and acute complication costs occur over the first 6-month interval only. Chronic complication and 
surveillance costs are incurred over the remaining 4.5 years; average cost of these values over a 6-month interval is listed. 
5-FU/LV, 5-fluorouracil/leucovorin; n/v, nausea/vomiting; CEA, carcinoembryonic acid; CT c/a/p, computed tomography 
of chest, abdomen, pelvis; RDI, relative dose intensity; OS, overall survival.
*Over the 4.5-year surveillance interval, assumed that two colonoscopies, 18 office visits, 18 CEA levels, and 9 CT c/a/p 
would be required. Value reported is total cost of these tests divided by 6 months.
†Patients with missing values for RDI (4.3–8.7% of patients, depending on regimen) were excluded.
‡All patients who received full-dose capecitabine plus oxaliplatin survived to 5 years. Given that this represented only eight 
patients, 5-year OS probability for this group was assumed to be 77.6% (instead of 100%), based on the XELOXA trial (4).
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and subsequent growth factor administration. Over the 
model’s 5-year time horizon, surveillance costs contrib-
uted most to total cost for each regimen.

The probability of having at least one acute complica-
tion (i.e., one of the six ADEs that led to a change or delay 
in chemotherapy) was highest for 5-FU/LV plus oxalip-
latin, but patients receiving this regimen were also more 
likely to actually receive full-dose chemotherapy (Table 2). 
Five-year OS was improved for patients on each regimen 
receiving full-dose chemotherapy.

Base Case Results

Over the model’s 5-year time period, total costs 
(including all chemotherapy, treatment of complications, 
and continuing management costs) by regimen were 
5-FU/LV $14,361.88, capecitabine $14,670.49, 5-FU/LV 
plus oxaliplatin $19,905.87, and capecitabine plus oxali-
platin $18,022.08. Benefits, in terms of QALYs gained, 
were 5-FU/LV 3.25, capecitabine 3.20, 5-FU/LV plus 
oxaliplatin 3.46, and capecitabine plus oxaliplatin 3.24.

In the cost-effectiveness analysis, both capecitabine 
monotherapy and capecitabine plus oxaliplatin were 
strictly dominated, meaning that they were both more 
expensive and less effective than other regimens. When 
compared to 5-FU/LV alone, 5-FU/LV plus oxaliplatin 
cost an additional $25,977 to gain one QALY.

Sensitivity Analyses

Parameters leading to a regimen other than 5-FU/LV 
plus oxaliplatin being favored in one-way sensitivity analy-
ses were probability of 5-year OS if full-dose 5-FU/LV was 
received; probability of receiving full-dose capecitabine 
plus oxaliplatin, and the utility value for 5-FU/LV plus 
oxaliplatin posttreatment/remission (Table 3). The prob-
ability of receiving full-dose capecitabine plus oxaliplatin 
was low in the base case at 42%; at values over 76%, it was 

the favored strategy. Neither increasing the chemotherapy 
costs for capecitabine-containing regimens (accounting for 
higher medication costs) nor greatly increasing chemother-
apy costs for 5-FU-containing regimens (accounting for 
higher administration costs) changed the favored strategy.

Probabilistic sensitivity analyses revealed that 5-FU/LV 
plus oxaliplatin is likely to be cost-effective at willingness-
to-pay thresholds greater than $28,000/QALY (Fig. 2). 
Overall, sensitivity analyses supported both model result 
robustness to variation and that 5-FU/LV plus oxaliplatin 
was the most effective regimen with an acceptable ICER.

We attempted to perform an analysis adjusting for age 
and comorbidities and found that 5-year OS improved 
for capecitabine monotherapy (older, sicker patients) and 
worsened for capecitabine plus oxaliplatin (fewer comor-
bidities). However, this analysis is not reliable because 
the linear regression model assumes a constant age gra-
dient (21), and patients in the capecitabine group were 
much older.

DISCUSSION

Previous CEAs using data from stage III colon can-
cer adjuvant chemotherapy clinical trials have generally 
demonstrated that capecitabine is less expensive and 
more effective than 5-FU/LV (8,22)-containing regimens 
and that adding oxaliplatin to 5-FU/LV has an acceptable 
ICER compared to 5-FU/LV alone (5–7). We used real-
world VA data to compare 5-FU/LV and capecitabine, 
both alone and in combination with oxaliplatin. In con-
trast to previous CEAs, we show that capecitabine and 
capecitabine plus oxaliplatin were more expensive and 
less effective than 5-FU/LV-containing regimens. Also, 
5-FU/LV plus oxaliplatin had an acceptable ICER com-
pared to 5-FU/LV alone, at $25,997 per QALY gained. 
The results were robust in one-way and probabilistic sen-
sitivity analyses.

Table 3. Key One-Way Sensitivity Analysis Results: Parameters Whose Variation Changed the Preferred 
Strategy

Parameter Base Case Range [Reference(s)]
5-FU/LV Plus Oxaliplatin 

Not Favored if Value

Probability 5-year OS, full 
dose 5-FU/LV

55.9% 50% to 80% (3,4,26,27) ³71%*

Probability receiving full-dose 
capecitabine plus oxaliplatin

42.1% 40% to 85% (4) ³76%†

Utility: patients completing 
5-FU/LV plus oxaliplatin

0.92 0.75 to 0.95 (17) £0.85‡

5-FU/LV, 5-fluorouracil/leucovorin; OS, overall survival.
*5-FU/LV (without oxaliplatin) favored if value ³71%. Also, for values between 68% and 70%, 5-FU/LV 
plus oxaliplatin favored but is >$100,000/QALY.
†Capecitabine plus oxaliplatin favored if value ³76%.
‡5-FU/LV (without oxaliplatin) favored if value £0.85. Also, for values between 0.86 and 0.87, 5-FU/LV 
plus oxaliplatin favored but is >$100,000/QALY.
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Figure 1. Simplified Markov model, representing transitions between states after the start of adjuvant chemotherapy. Note: All 
patients start in either the No Complications or Acute Complications states. Cycle length was 6 months, and the model was run for 
5 years.

Figure 2. Cost-effectiveness acceptability curves for the four adjuvant chemotherapy regimens.
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Comparison to Previous Studies

The dominance (i.e., decreased cost and increased 
effectiveness) of 5-FU/LV-containing regimens over 
capecitabine-containing regimens in this study may be 
accounted for by a few key differences in model inputs 
compared to previous CEAs. First, clinical outcome data 
were based on real-world VA patients. Suboptimal com-
pliance with capecitabine in the nontrial setting may have 
decreased effectiveness (23,24), and capecitabine dose 
reductions may have been greater than in trials. Indeed, 
in this study, those patients who received >70% RDI for 
all regimens had improved OS. With the oxaliplatin- 
containing regimens in particular, increasing the probabil-
ity of receiving >70% RDI for capecitabine plus oxalipla-
tin to 76% (base case 42.1%) made it favored over 5-FU/
LV plus oxaliplatin.

Furthermore, survival in some previous CEA stud-
ies was defined differently. One study used relapse-free 
survival (RFS) (22), and several others extrapolated OS 
from DFS data (5–8). While 3-year DFS has been shown 
to correlate with OS in the adjuvant setting (25), we argue 
that actual OS remains the best effectiveness measure. 
OS from clinical trials has been somewhat less impres-
sive than DFS results (26–28). Our study used OS values 
from real-world clinical practice.

Many previous CEAs were performed in Europe, 
where 5-FU infusions are administered in the hospital 
(in day care wards/observation units) (5,8,9,22,29). The 
costs of 5-FU-containing regimens are, in turn, largely 
driven by the inpatient administration costs. In the US, 
the 5-FU infusion is typically started in clinic and contin-
ued at home, diminishing administration costs.

Additionally, a few cost assumptions in our analysis 
deserve mention. Central intravenous line placement was 
assumed for all patients receiving capecitabine plus oxali-
platin; but, this may not always be done in clinical practice. 
However, no change in the favored strategy was seen when 
this cost was eliminated. Also, the 5-FU infusion pump costs 
were not included because they are typically VA owned and 
are a fixed cost not relevant for CEAs per the Panel on Cost-
Effectiveness in Health and Medicine (30). Similar to one 
previous study (8), we assumed that scheduled office visit 
frequency would be similar for the four regimens.

Limitations

Although we followed the recommendations from the 
Panel on Cost-Effectiveness in Health and Medicine as 
closely as possible (30), and we strove for a “real-world” 
rather than a clinical trial-based analysis, the limita-
tions of our data led to some limitations in our results. A 
key limitation contributing to 5-FU regimens being less 
expensive and more effective in our analysis is that there 
were fewer patients in both the capecitabine monotherapy 

and capecitabine plus oxaliplatin groups, compared to 
5-FU-containing groups. Study patients were diagnosed 
from 2003 to 2008, and capecitabine use became more 
prevalent only toward the study’s end (10). Furthermore, 
patients receiving capecitabine monotherapy were older 
and had more comorbidities than those in other groups. 
Adjusting our analysis for age/comorbidities was not reli-
able given that the capecitabine group was so different. 
The observational nature of the real-world outcome data 
used led to these limitations.

Using VA data and conducting the analyses from the VA 
perspective enabled use of multicenter US data and trans-
parent cost data. However, non-VA costs are often higher 
than at the VA (31). Despite this, we expect that practice 
patterns (e.g., how to manage chemotherapy complica-
tions) are similar to non-VA settings. Also, most patients 
were male, perhaps making the current study less gener-
alizable, but we are not aware of data suggesting different 
clinical outcomes between men and women. Using the VA 
perspective and not a societal perspective also meant that 
patient-related costs, travel cost, and cost of missed work 
were not included. This could be relevant for patients tak-
ing oral capecitabine instead of IV 5-FU/LV.

We chose a 5-year time horizon for the analyses because 
OS study data were available for this length of time. Some 
other CEAs in this setting have used a lifetime horizon by 
making assumptions about relapse and its treatment (5–7). 
This makes our analysis more difficult to compare to those 
studies, but treatment at relapse would be similar regard-
less of what adjuvant chemotherapy regimen was chosen, 
particularly after more time had passed.

Neuropathy is a key oxaliplatin complication. Cost 
attributed to acute neuropathy, which accounted for the 
rate of neuropathy, were minimal for both oxaliplatin 
regimens. Acute complication costs were based on ED 
visits and hospitalizations, and thus neuropathy managed 
in clinic was not directly evaluated in our analysis. It was 
indirectly evaluated in that dose reductions may have 
occurred due to neuropathy, and RDI was a key part of the 
analysis. Occurrence of chronic neuropathy was not avail-
able, and thus its frequency and cost were based on the 
medical literature and our clinical experience. Similarly, 
other assumptions regarding antiemetic prophylaxis regi-
mens used were based on clinical experience.

Finally, utility values were obtained from the medical 
literature, and the same values were used for each chemo-
therapy regimen. However, differential quality-of-life dec-
rements may occur; for example, acute complications for 
5-FU/LV may be less than capecitabine plus oxaliplatin. 
Such potential differences in utility values were evaluated 
in sensitivity analyses, and only a decreased utility post-
treatment for 5-FU/LV plus oxaliplatin affected the model 
result, with 5-FU/LV becoming the favored strategy.
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Thus, our analysis, like any model-based cost-effective-
ness analysis, is an attempt to depict reality and not reality 
itself. We used real-world data, supplemented by other data 
as necessary and varied all model parameters within clini-
cally plausible ranges to test the robustness of our results.

CONCLUSION

In this cost-effectiveness analysis of adjuvant stage III 
colon cancer chemotherapy regimens, performed from a 
real-world VA perspective over a 5-year time horizon, we 
found that 5-FU/LV and 5-FU/LV plus oxaliplatin were 
less expensive and more effective than capecitabine mono-
therapy and capecitabine plus oxaliplatin. Also, 5-FU/LV 
plus oxaliplatin was more effective than 5-FU/LV alone 
and had an acceptable ICER. If compliance with capecit-
abine can be assured, leading to full-dose administration 
of capecitabine plus oxaliplatin, then this regimen may 
also be an acceptable alternative to 5-FU plus oxaliplatin. 
Future CEA studies could evaluate treatment of stage IIB 
disease and 3 versus 6 months of adjuvant treatment.
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