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Abstract
Background—A number of treatments have been shown to reduce the risk of postoperative
recurrence of Crohn's disease (CD). The optimal strategy is unknown. The aim was to evaluate the
comparative cost-effectiveness of postoperative strategies to prevent clinical recurrence of CD.

Methods—Three prophylactic strategies were compared to “no prophylaxis”; mesalamine,
azathioprine (AZA) / 6-mercaptopurine (6-MP), and infliximab. The probability of clinical
recurrence, endoscopic recurrence, and therapy discontinuation due to adverse drug reactions
(ADRs) were extracted from randomized controlled trials (RCTs). Quality-of-life scores and
treatment costs were derived from published data. The primary model evaluated quality-adjusted
life years (QALYs) and cost-effectiveness at 1 year after surgery. Sensitivity analysis assessed the
impact of a range of recurrence rates on cost-effectiveness. An exploratory analysis evaluated
cost-effectiveness outcomes 5 years after surgery.

Results—A strategy of “no prophylaxis” was the least expensive one at 1 and 5 years after
surgery. Compared to this approach, AZA/6-MP had the most favorable incremental cost-
effectiveness ratio (ICER) ($299,188/QALY gained), and yielded the highest net health benefits of
the medication strategies at 1 year. Sensitivity analysis determined that the ICER of AZA/6-MP
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NOTE ADDED IN PROOF
The post-publication corrections are for the following reasons;
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dominated strategies, which is why the exact $/QALY figures have changed for some ICERs. This has been clarified in the
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was preferable to mesalamine up to a recurrence rate of 52%, but mesalamine dominated at higher
rates. In the 5-year exploratory analysis, mesalamine had the most favorable ICER over 5 years
($244,177/QALY gained).

Conclusions—Compared to no prophylactic treatment, AZA/6-MP has the most favorable
ICER in the prevention of clinical recurrence of postoperative CD up to 1 year. At 5 years,
mesalamine had the most favorable ICER in this model.
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Crohn's disease (CD) is a chronic inflammatory disorder that can often require surgical
intervention due to complications such as strictures, fistulae, or perforation.1 Historically,
70% of patients require surgical resection within 10 years of initial CD diagnosis.2 Although
surgery ostensibly leaves only healthy intestinal tissue behind, the majority of patients
develop de novo mucosal inflammation at the anastomosis site. Endoscopic recurrence of
CD is observed in >70% of patients within the first year, typically at the neoterminal ileum.3

The severity of endoscopic recurrence is predictive of subsequent clinical recurrence; 20%
of patients show symptomatic recurrence within a year of endoscopic recurrence, and at
least 50% experience clinical recurrence within 5 years.3,4

Given the morbidity associated with clinical CD recurrence after resection, a number of
postsurgery treatments have been examined in randomized controlled trials (RCTs).
Mesalamine, azathioprine, metronidazole, and infliximab have all demonstrated efficacy in
preventing clinical or endoscopic recurrence of CD after resection. Recent meta-analyses
confirmed the superiority of azathioprine to placebo, and to mesalamine.5,6 However,
azathioprine is associated with frequent discontinuation due to adverse drug reactions
(ADRs), and its long-term use is associated with a risk of lymphoma.5,7 While mesalamine
has a safer side-effect profile than azathioprine, it has only modest efficacy in postoperative
prevention. In addition, adherence to mesalamine maintenance therapy is reported to be as
low as 40%.8 Infliximab was highly effective in preventing endoscopic recurrence of CD in
a small prospective RCT, but its long-term prophylactic use is also limited by safety and
cost concerns.9,10

Unfortunately, no head-to-head comparative studies between the prophylactic strategies to
prevent clinical recurrence (mesalamine, azathioprine, metronidazole, and infliximab) have
been published. Therefore, the optimal strategy, in terms of efficacy, safety, and cost-
effectiveness, remains unclear. In addition, the relative impact of ADRs and costs of each
treatment strategy is unknown. Based on this lack of data, expert groups have been unable to
make definitive recommendations.11

The Institute of Medicine identified Comparative Effectiveness Research as a “national
priority” for the United States recently in an era of increasing concerns of the costs of
healthcare.12 In light of this uncertainty, and implications, we undertook a comprehensive
economic evaluation, from a societal perspective, to define the comparative cost-
effectiveness of each treatment strategy in order to identify the optimal prophylactic therapy
(compared to “no prophlyaxis”) to prevent CD recurrence in patients in the U.S. during the
first year after intestinal resection.

MATERIALS AND METHODS
A decision analysis model was developed to compare the quality-of-life outcomes and cost-
effectiveness of four different prophylactic treatment strategies for the prevention of clinical
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CD recurrence after intestinal resection. Monte Carlo simulation was used to facilitate a
“head-to-head evaluation” of postsurgery prophylactic treatment strategies. The primary
model evaluated outcomes (quality-adjusted life years [QALYs]) and costs for 1 year after
surgery. In addition, additional exploratory analyses were undertaken to analyze costs and
outcomes for 5 years after surgery and for the prevention of endoscopic, rather than clinical,
recurrence. Results are reported in a manner consistent with consensus recommendations for
this study type.13,14 Markov modeling was not performed due to the lack of suitable data on
transition probabilities for the postoperative patient population.

Model Structure
In the primary model, a hypothetical cohort of adult patients who have undergone intestinal
resection for CD (N = 100,000) commenced one of four CD prophylactic strategies 2 weeks
after surgery (model start): no treatment, mesalamine (3 g/day), azathioprine (2.5 mg/kg/
day) or infliximab (5 mg/kg induction and 5 mg/kg maintenance every 8 weeks) (Fig. 1). As
per clinical practice, mesalamine and azathioprine were assumed to be given as continuous
daily oral therapy, while infliximab was given with induction doses at 0, 2, and 6 weeks and
then maintenance therapy every 8 weeks. Consistent with average patient characteristics in
RCTs of CD prophylactic therapy after resection, the mean age of the cohort was 35 years
and the duration of disease prior to surgery was <10 years (see Supporting Table 1).5

The time horizon of the primary model was 1 year after starting postsurgery prophylactic
therapy because RCT data are only available for this time period for all strategies.5 At the
end of 1 year, patients were assumed to be in one of two clinical states: 1) remained in
clinical remission throughout the entire year, or 2) had experienced clinical recurrence at
some point during the year. Given the young average age of the cohort, and the fact that any
surgical mortality occurs prior to the model start, mortality risks were assumed to be the
same for all four prophylaxis strategies and were not specifically modeled. No RCT has
reported “mean time to clinical recurrence” data in those patients who experience recurrence
within the 1st year after surgery.5 Therefore, for the purposes of costs and QALY
estimations, and based on the clinical experience of the authors (A.S.C., A.C.M.), all
recurrences were assumed to occur halfway through the year (at the beginning of month 6).

All clinical recurrences were assumed to be moderately severe (Crohn's Disease Activity
Index score [CDAI] of 249), based on criteria for clinical recurrence used in the trials.15

Clinical remission was defined as a CDAI score <150. Once clinical recurrence occurred,
patients were assumed to receive treatment with the next agent in step-up therapy for the
remaining duration of the time horizon. Patients who developed recurrence on mesalamine
switched to azathioprine, those on azathioprine to infliximab, and those on infliximab to
adalimumab, as per standard practice.11

In the model, patients who experienced an adverse drug reaction (ADR) with one agent were
switched to an alternative agent, with the order of agents following standard clinical practice
algorithms (Supporting Fig. 1).11 Based on the clinical experience of the authors (A.S.C.,
A.C.M.), ADRs were assumed to occur by the end of the first month of exposure to an
agent. Patients started the alternative agent at the beginning of the subsequent month. ADRs
reported in clinical trials with postoperative mesalamine, azathioprine, or infliximab were
mostly mild, reversible, and similar across agents.5 Therefore, cost and quality of detriments
associated with ADRs were assumed to be similar for all four strategies.

The model was constructed using a decision analysis software program (TreeAge Pro Suite
2009, Williamstown, MA).
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Probability of Events
The probability estimates for events are summarized in Table 1. The probability of clinical
recurrence and ADRs with no treatment, mesalamine, or azathioprine (AZA) / 6-
mercaptopurine (6-MP) were derived from a meta-analysis of RCTs investigating these
strategies to prevent postoperative CD recurrence (Supporting Table 1).5 This meta-analysis
evaluated five trials comparing mesalamine to placebo (N = 688), four trials comparing
mesalamine to AZA/6-MP (N = 389), and one trial comparing AZA/6-MP to placebo (N =
81). Point estimates were obtained from the average probability from all of the relevant
trials, unless the test for heterogeneity in the meta-analysis was significant.5

In contrast, the probability of clinical recurrence for infliximab was obtained directly from
the only published trial in this setting (N = 24). However, due to the small size of the
prophylactic infliximab study, the probability of ADRs was derived from the ACCENT 1
trial, which evaluated maintenance treatment with infliximab (N = 573).9,16

The probability of ADRs for patients receiving no treatment was assumed to be zero.
Treatment discontinuation due to nonadherence or reasons other than ADRs were assumed
to be similar for all strategies over 1 year, and therefore were not specifically modeled. All
probabilities were assumed to be additive.

Utility Scores
Quality-of-life utility scores for clinical remission and clinical recurrence were drawn from
published Standard Gamble data derived from a cohort of 180 patients with CD (Table 1).17

The utility score for clinical remission (CDAI score 129) was 0.88 and utility score for
clinical recurrence (CDAI score = 249) was 0.78.17,18 Based on published data, and the
authors’ experience (A.C.M., A.S.C.), each ADR was assumed to decrease utility scores by
0.01.19

Cost of Prophylactic Strategies
The baseline costs of standard follow-up for a patient after resection was assumed to be
similar regardless of which treatment was subsequently used. Due to the temporary and
mostly mild nature of ADRs, their costs were assumed to be similar for all strategies and
were not included. Therefore, differences in postresection costs were driven by the cost of
prophylactic treatment, and the cost of managing a clinical recurrence of CD only.

The costs associated with each prophylactic strategy were estimated by methods similar to
those employed by previous similar studies and are reported in 2010 dollars20,21 (Table 1).
The annual cost of branded mesalamine (at doses of 3 g/day), generic and branded
azathioprine (dosed at 2.5 mg/kg/day for an average weight of 75 kg) and infliximab and
adalimumab were calculated from average wholesale prices (AWP) from the “Red Book,”
2010.22 Infliximab drug costs were based on a dose of 5 mg/kg for a 75 kg patient requiring
four vials per infusion and receiving eight infusions in the first year (three dose induction
and maintenance every 8 weeks), also from Red Book, 2009.22,23 In addition, costs
associated with a 2-hour infusion of infliximab were estimated from average Medicare
billing costs for CPT codes 96413 and 96415 in 2010.24 Costs of outpatient adalimumab
was also obtained from the Red Book and published data.25 The medical service-related
costs (2010 dollars) of managing patients with active CD was calculated from published
data.26,27 These costs include hospitalizations and outpatient visits, but not medication costs.
The costs of managing a clinical recurrence therefore included costs of initial prophylactic
therapy to time of recurrence, then medical service costs of active disease, and medication
costs of next therapeutic agent for the duration of the time horizon (Supporting Table 2).
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Incremental cost-effectiveness ratios (ICERS) were calculated prior to rounding, and after
exclusion of dominated strategies.

Discounting
The primary model evaluated outcomes and costs over 1 year. Therefore, costs and QALYs
were not discounted for the 1-year model

Sensitivity Analysis
One-way sensitivity analyses were performed to test the strength of observed differences by
testing extreme values of each variable. The range of recurrence and ADR probabilities were
drawn from the minimum and maximum values in the published literature and expert
opinion (A.S.C., A.C.M.) (Table 1). We performed threshold analyses to determine the
values of key variables that would yield costs per QALY gained of $50,000 and $100,000
(acceptability frontier).

Monte Carlo: Trial Microsimulation
Finally, we performed a Monte Carlo simulation (100,000 iterations) that accounted
simultaneously for the uncertainties in the model inputs. We constructed distributions for the
input variables based on the available data, as described above, and cost-effectiveness
acceptability curves were produced.

Exploratory Analysis
Clinical trial data in this setting beyond 1 year is not available for all treatment strategies to
allow a Markov Model. Therefore, an exploratory analysis was undertaken to provide a
preliminary evaluation of the 5-year costs and QALYs associated with prophylactic therapy
after surgery for CD. The costs and QALY assumptions were similar to the primary model,
but the impact of ADRs was not included in this model due to lack of data on ADRs over
this time frame (Supporting Table 3). The recurrence rates over 5 years with each strategy
were derived from published studies, and clinical recurrence was assumed to occur at 30
months after surgery in this model. Five-year averages for QALYs and costs of treatment of
active CD were obtained from the literature.17,26,27 Costs and QALYs were discounted at
3% per year and are reported in 2009 dollars. Sensitivity analysis and Monte Carlo
simulations were undertaken as described for the primary model.

In addition, since endoscopic recurrence is more common than clinical recurrence in the first
year after surgery, we also performed an exploratory model of these strategies to prevent
endoscopic recurrence. Since utility scores and medical care costs for endoscopic recurrence
(independent of symptoms) have not been described, we used the assumption that patients
with significant endoscopic recurrence (Rutgeerts score >i2) would incur similar costs and
impact on quality-of-life as those with clinical recurrence (Supporting Table 4). The
literature suggests that these patients will subsequently develop clinical recurrence.3

RESULTS
Model Outcomes

In the primary model the QALYs were highest after 1 year of infliximab (0.87), followed
closely by azathioprine (0.86), mesalamine (0.85), and no therapy (0.84). In the 5-year
exploratory analysis, infliximab was associated with higher total QALYs (3.7 QALYs/5
years, or 0.74 QALYS/year) when compared with no treatment (3.6 QALYs/5 years, or 0.71
QALYs/year). The costs of treatment and management of clinical recurrence with the
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infliximab strategy over 1 year ($25,127) and 5 years ($112,165) were substantially higher
than the next most costly strategy (azathioprine; $6692 at 1 year and $43,709 at 5 years).

Cost-Effectiveness Analysis
In the primary 1-year model, a strategy of “no prophylaxis” was the least expensive
approach to prevent clinical or endoscopic recurrence, and the baseline for all drug
comparisons ($2,321/QALY) (Table 2). The incremental cost-effectiveness ratio (ICER), or
costs per QALY gained was $299,188 for AZA/6-MP, and $1,831,912 for infliximab.
Azathioprine was the most cost-effective medication strategy over 1 year, when compared to
“no prophylaxis” (Fig. 2). When endoscopic recurrence (>i2) was used as the outcome in the
model, azathioprine remained the most cost-effective medication strategy ($7552/QALY)
providing a more favorable ICER than mesalamine or infliximab over 1 year (Supporting
Table 5).

In the exploratory 5-year model, a strategy of “no prophylaxis” was also the least expensive
approach (Table 3). The ICER for mesalamine ($244,177 per QALY gained) dominated
AZA/6-MP, and had a lower cost than infliximab ($2,303,318 per QALY gained).

One-way Sensitivity Analysis: Probability of Recurrence, Rate of ADRs
The key question in postoperative CD recurrence prevention is whether different strategies
should be adopted for patients based on their probability of postoperative recurrence.
Therefore, we performed a sensitivity analysis of cost-effectiveness in the primary model
across a range of recurrence probabilities for the “no treatment” group. Azathioprine
dominated mesalamine up to a clinical recurrence rate of 52%, but beyond this threshold
mesalamine was the most cost-effective strategy (Table 4). As can be seen in Figure 3, the
ICER for infliximab ($1.9M/QALY gained) remained stable up to a clinical recurrence rate
of 66%, whereas the ICER for AZA/6-MP falls as the recurrence rate increases ($136,013/
QALY gained if recurrence rate 66%), and is surpassed by mesalamine ($61,832/QALY
gained if recurrence rate 66%). In one-way sensitivity analysis for azathioprine ADR rates
and recurrence rates, azathioprine dominated mesalamine and had a lower ICER than
infliximab, across a range of probabilities (data not shown). This included azathioprine ADR
probabilities up to 20%. Even if the probability of recurrence over 1 year with infliximab
was 0%, it had a higher ICER (less cost-effective) than azathioprine over this time frame
($1,043,386 vs. $296,220 per QALY gained).

In the 5-year model, the ICER of mesalamine dominated AZA/6-MP across a range of
recurrence probabilities of clinical recurrence (Supporting Table 6). As the rate of
recurrence climbed, the ICER of the mesalamine strategy declined inversely.

Monte Carlo Simulations and Cost-effectiveness Acceptability Curves
Monte Carlo discrete simulation was performed to explore the effects of variability that
would occur if 100,000 “individuals” were to undergo this treatment strategy for the primary
model. The ICER results for the Monte Carlo model were similar to the primary
deterministic analysis; a strategy of “no prophylaxis” remained the least expensive approach
to prevent clinical or endoscopic (>i2) recurrence (data not shown). When Net Health
Benefits were plotted across a range of “willingness-to-pay” levels (WTP $50K to $100K),
AZA/6-MP and mesalamine yielded superior “net health benefits” (0.79) to infliximab
(0.61) up to a WTP level of $100,000. AZA/6-MP only produced similar net health benefits
to “no prophylaxis” when the WTP threshold exceeded $300,000 over 1 year (clinical
recurrence) (Fig. 4), or $117,000 (endoscopic recurrence) (data not shown).
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In the 5-year model, the net health benefits with a strategy of “no prophylaxis” remained the
least expensive, and mesalamine the most cost-effective medication strategy (Fig. 5). When
net health benefits were plotted against a WTP range of $50 to $100K, the “no treatment”
strategy provided superior health benefits. Only when the WTP was increased to $245,000
did mesalamine provide superior net health benefits up to a WTP ceiling of $1 million.

DISCUSSION
The majority of patients with CD require surgical resection at some stage in the course of
their disease in order to maintain disease remission. Unfortunately, this trend that does not
appear to have been impacted by primary anti-tumor necrosis factor (TNF) therapy.28

Postoperatively, many patients develop symptomatic recurrence, some within months and at
least 50% within 5 years of their surgery. Nitroimidazole antibiotics, mesalamine, and AZA/
6-MP have demonstrated efficacy in preventing recurrence; however, their prolonged
clinical utility is limited due to issues with adherence and tolerability.5 Although infliximab
demonstrated efficacy in preventing clinical and endoscopic recurrence up to 2 years after
surgery, the optimal duration of such a strategy is unclear.29

Interest is now focused on devising refined long-term strategies to maintain clinical
remission after intestinal resection surgery by altering the natural history of CD in this
setting. Our 1-year results suggest that AZA/6-MP is the most cost-effective treatment
option compared to “no prophylactic therapy” to prevent either clinical or endoscopic
recurrence. These results remained unchanged up to a background clinical recurrence rates
for the no prophylactic therapy group of 52% at 1 year. Although infliximab was associated
with the highest quality-of-life scores, the ICER for infliximab ($1.8 million/QALY) was
significantly higher than standard intervention benchmarks, which range from $50,000 to
100,000/QALY.21 In addition, AZA/6-MP had the highest net health benefits over year 1,
assuming a WTP of $50,000 to $100,000 per unit of effectiveness gained.21 Our exploratory
analysis that extrapolated these outcomes to a 5-year time horizon concluded that
mesalamine was the most cost-effective medication strategy over this time frame.

Whether all patients require prophylaxis postoperatively, or whether targeted prophylaxis
can be adopted for “high-risk” patients, is hampered by a lack of validated prediction rules
on who to “target.”30 Previous studies have convincingly identified only smoking and
perforating disease phenotype as strong risk factors for disease recurrence.31,32 Other
variables such as age of onset and duration of disease before surgery have yielded
conflicting results.32 However, no prospective studies have tested different prophylactic
strategies according to the baseline risk of disease recurrence, although such approaches
have been proposed.33 A large retrospective study of 199 patients with CD reported that
treating patients only after they developed endoscopic evidence of recurrence (“targeted
treatment”) was associated with similar clinical recurrence rates to treating all patients
(“immediate treatment”), although there may have been selection bias in targeted therapy by
the treating physicians.34 Our results contribute to this debate by suggesting that AZA/6-MP
remained the most cost-effective compared to “no prophylaxis” when recurrence rates for
the “no prophylaxis” group ranged from 11%–52%; beyond this threshold mesalamine was
more cost-effective.

Patients also appear to consider similar types of risks and benefits as included in our cost-
effectiveness analysis. In one study by Kennedy et al,35 55% of patients presented with the
option of postoperative maintenance therapy for CD reported that the type and severity of
potential side effects were the most important consideration, while 36% considered efficacy
to be the most important. The Kennedy et al study also found that patients’ treatment
preferences were influenced by costs.34 Another study evaluating hypothetical health states
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found that subjects preferred mesalamine over no prophylaxis, despite the small relative risk
reduction of CD recurrence (15%).36 The health state associated with taking mesalamine
was favored beyond using no prophylaxis, despite the small relative risk reduction of
recurrence (15%). These studies support our findings that cost and the patients’ risk
tolerance for ADRs are important considerations in addition to the efficacy of postoperative
prophylactic CD therapy.

The findings of our study must be considered in the context of its limitations. As with all
decision analysis evaluations, the results are limited by the availability of relevant data.
Published clinical trials have only reported data for a relatively short follow-up (12–24
months). Therefore, our primary model was limited to a 1-year time horizon. Our
exploratory model of the impact of prophylactic strategies over 5 years is based on
extrapolations of heterogeneous clinical data. General application is also limited by accuracy
of the cost inputs for the model. For example, there are wide regional variations in the U.S.
for infliximab infusion treatment costs. We maximized accuracy of cost inputs by using
contemporary Red Book data and published costs from other recent studies. In addition, we
performed sensitivity analysis to evaluate the impact of variability in input data. Finally,
relevance to the community setting of this model may be limited by the fact that the
recurrence data are drawn predominantly from trials in tertiary referral centers and by
publication bias. However, generalizability is maximized through use of meta-analysis data.
We also performed sensitivity analysis and Monte Carlo microsimulation to account for
variability in clinical practice. As discussed previously, sufficient data were not available to
build a Markov model for the 5-year time horizon analysis. In addition, a time and motion
study for detailed costing and assessment of productivity costs were beyond the scope of this
study. The authors made every effort to obtain current cost data for the largest components
of the cost of each therapy. Other limitations include no assumptions for discontinuation
other than ADRs or recurrence, no difference in mortality between strategies, and
assumptions that recurrence rates on therapy do not vary based on background rates. Finally,
adherence is an issue in the maintenance of remission of colitis, and is also probably an issue
in postoperative prevention of CD.8 There are no data published on adherence rates in this
setting to determine probabilities. Recent data from the Mayo Clinic suggests similar
nonadherence rates between mesalamine, azathioprine, and biologics based on pharmacy
refills; therefore, inclusion of adherence probabilities is unlikely to significantly change the
model outcomes.37

In conclusion, this model predicts that AZA/6-MP prophylactic therapy is the most cost-
effective drug option compared to “no prophylaxis” in the primary 1-year model after
surgery for CD. Mesalamine was more cost-effective in an exploratory 5-year model in the
U.S. healthcare setting. Infliximab yielded marginally higher QALYs compared to all
strategies, in this model.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.
Illustration of the four treatment options, and the reported outcomes, examined in this
decision analysis. QALY, quality-adjusted life years.
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FIGURE 2.
Graph of cost-effectiveness of the four strategies examined over year 1 in the primary
model. Costs are measured in 2009 U.S. dollars, effectiveness in QALYs. The connecting
line segment between strategies defines the cost-effective frontier or set of possibly optimal
choices.
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FIGURE 3.
Results of sensitivity analysis for probability of CD recurrence with a strategy of ‘ no
prophylaxis.’ Incremental cost-effectiveness (against baseline of ‘no prophylaxis’) is plotted
against various rates of clinical recurrence.
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FIGURE 4.
Results of Monte Carlo trials microsimulation in primary model. Net health benefits (NHB)
are plotted against a range of ‘willingness to pay’ per QALY levels from $50,000 to
$1,000,000. The threshold value at which AZA/6-MP is equivalent to ‘no prophylaxis’ is
shown by the vertical dotted line.
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FIGURE 5.
Results of Monte Carlo trials microsimulation in the 5-year analysis. Net health benefits
(NHB) are plotted against a range of ‘willingness to pay’ per QALY levels from $50,000 to
$1,000,000. The threshold value at which mesalamine is equivalent to ‘no prophylaxis’ is
shown by the vertical dotted line.
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TABLE 1

Primary Model Assumptions

Parameter Baseline Range References

Probability of clinical recurrence

    No therapy 0.37 0.11-0.66 Doherty

    Mesalamine 0.27 0.23-0.29 Doherty

    Azathioprine / 6MP 0.18 0.16-0.22 Doherty

    Infliximab 0.09 0.05-0.15 Reguiero

Probability of ADR

    No therapy 0 0

    Mesalamine 0.08 0.07-0.09 Doherty

    Azathioprine / 6MP 0.18 0.16-0.19 Doherty

    Infliximab 0.1 0.05-0.15 Reguiero, Hanauer

Treatment costs over 12 months ($)

    No therapy $ — $ —

    Mesalamine $ 5,235 $ 3490-8103 AWP

    Azathioprine / 6MP $ 2,700 $ 1435-4172 AWP

    Infliximab $ 25,937 $ 16422-45944 AWP & CPT codes, Wu

    Adalimumab $ 21,418 $ 10,380-25967 AWP, Sussman

Medical service-related costs for active $ 5,346 $ 530-12932 Kapelman, Malone

    Crohn's disease p.a.

Quality-of-life utilities

    Clinical remission (CDAI<150) 0.88 0.84-0.96 Gregor

    Clinical remission after 1 -2 ADRs 0.87 0.83-0.95 Gregor, Chung, Expert Opinion

    Clinical recurrence (CDAI 249) 0.78 0.61-0.89 Gregor

    Clinical recurrence after 1 ADR 0.77 0.67-0.95 Gregor, Chung, Expert Opinion

    Clinical recurrence after 2 ADRs 0.76 0.68-0.96 Gregor, Chung, Expert Opinion

Inflamm Bowel Dis. Author manuscript; available in PMC 2012 September 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Doherty et al. Page 17

TA
B

LE
 2

C
os

t-
ef

fe
ct

iv
en

es
s 

A
na

ly
si

s 
at

 Y
ea

r 
1

St
ra

te
gy

C
os

ts
*

In
cr

 C
os

t
Q

A
L

Y
C

ha
ng

e 
in

 Q
A

L
Y

s
$ 

/ Q
A

L
Y

In
cr

 C
/E

 (
IC

E
R

)

N
o 

th
er

ap
y

$1
,9

57
0.

84
—

$/
Q

A
L

Y
 2

,3
21

—

M
es

al
am

in
e

$5
,9

04
$3

,9
48

0.
85

0.
01

$/
Q

A
L

Y
 6

,9
21

—

A
Z

A
/6

M
P

$6
,6

92
$7

87
0.

86
0.

01
$/

Q
A

L
Y

 7
,7

92
$/

Q
A

L
Y

 2
99

,1
88

In
fl

ix
im

ab
$2

5,
12

7
$1

8,
43

5
0.

87
0.

01
$/

Q
A

L
Y

 2
8,

91
8

$/
Q

A
L

Y
 1

,8
31

,9
12

* C
os

ts
 o

f 
dr

ug
 a

nd
 d

is
ea

se
 r

ec
ur

re
nc

e.

Inflamm Bowel Dis. Author manuscript; available in PMC 2012 September 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Doherty et al. Page 18

TA
B

LE
 3

C
os

t-
ef

fe
ct

iv
en

es
s 

A
na

ly
si

s 
at

 Y
ea

r 
5

St
ra

te
gy

C
os

t
In

cr
 C

os
t

Q
A

L
Y

s
C

ha
ng

e 
in

 Q
A

L
Y

s
$ 

/ Q
A

L
Y

In
cr

 C
/E

 (
IC

E
R

)

N
o 

th
er

ap
y

$6
,0

81
.

3.
55

—
$ 

1,
71

3
—

M
es

al
am

in
e

$2
4,

63
9

$1
8,

55
8

3.
63

0.
08

$ 
6,

79
5

$ 
24

4,
17

7

A
Z

A
 / 

6M
P

$4
3,

70
9

$1
9,

07
1

3.
59

-0
.0

4
$ 

12
,1

82
(D

om
in

at
ed

)

In
fl

ix
im

ab
$1

12
,1

65
$8

7,
52

6
3.

66
0.

04
$3

06
,1

31
$ 

2,
30

3,
31

8

*C
os

ts
 o

f 
dr

ug
 a

nd
 d

is
ea

se
 r

ec
ur

re
nc

e.

Inflamm Bowel Dis. Author manuscript; available in PMC 2012 September 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Doherty et al. Page 19

TA
B

LE
 4

O
ne

-w
ay

 S
en

si
tiv

ity
 A

na
ly

si
s:

 P
ro

ba
bi

lit
y 

of
 R

ec
ur

re
nc

e 
by

 Y
ea

r 
1

R
ec

ur
re

nc
e 

R
at

e
St

ra
te

gy
C

os
t

In
cr

 C
os

t
Q

A
L

Y
C

ha
ng

e 
in

 Q
A

L
Y

$ 
/ Q

A
L

Y
In

cr
 C

/E
 (

IC
E

R
)

0.
11

N
o 

th
er

ap
y

$5
82

0.
87

$/
Q

A
L

Y
 6

69

M
es

al
am

in
e

$5
,9

04
0.

85
$/

Q
A

L
Y

 6
,9

22
(D

om
in

at
ed

)

A
Z

A
/6

M
P

$6
,6

92
0.

86
$/

Q
A

L
Y

 7
,7

92
(D

om
in

at
ed

)

In
fl

ix
im

ab
$2

5,
12

7
0.

87
$/

Q
A

L
Y

 2
8,

91
8

(D
om

in
at

ed
)

0.
25

N
o 

th
er

ap
y

$1
,3

09
0.

86
$/

Q
A

L
Y

 1
,5

31

M
es

al
am

in
e

$5
,9

04
0.

85
$/

Q
A

L
Y

 6
,9

22
(D

om
in

at
ed

)

A
Z

A
/6

M
P

$6
,6

92
$5

,3
83

0.
86

0
$/

Q
A

L
Y

 7
,7

92
$/

Q
A

L
Y

 1
,5

05
,1

92

In
fl

ix
im

ab
$2

5,
12

7
$1

8,
43

5
0.

87
0.

01
$/

Q
A

L
Y

 2
8,

91
8

$/
Q

A
L

Y
 1

,8
31

,9
12

0.
39

N
o 

th
er

ap
y

$2
,0

36
0.

84
$/

Q
A

L
Y

 2
,4

20

M
es

al
am

in
e

$5
,9

04
0.

85
$/

Q
A

L
Y

 6
,9

22
(E

xt
 D

om
)

A
Z

A
/6

M
P

$6
,6

92
$4

,6
56

0.
86

0.
02

$/
Q

A
L

Y
 7

,7
92

$/
Q

A
L

Y
 2

68
,7

08

In
fl

ix
im

ab
$2

5,
12

7
$1

8,
43

5
0.

87
0.

01
$/

Q
A

L
Y

 2
8,

91
8

$/
Q

A
L

Y
 1

,8
31

,9
12

0.
52

N
o 

th
er

ap
y

$2
,7

64
0.

83
$/

Q
A

L
Y

 3
,3

39

M
es

al
am

in
e

$5
,9

04
$3

,1
41

0.
85

0.
03

$/
Q

A
L

Y
 6

,9
22

$/
Q

A
L

Y
 1

24
,2

15

A
Z

A
/6

M
P

$6
,6

92
$7

87
0.

86
0.

01
$/

Q
A

L
Y

 7
,7

92
$/

Q
A

L
Y

 1
36

,0
13

In
fl

ix
im

ab
$2

5,
12

7
$1

8,
43

5
0.

87
0.

01
$/

Q
A

L
Y

 2
8,

91
8

$/
Q

A
L

Y
 1

,8
31

,9
12

0.
66

N
o 

th
er

ap
y

$3
,4

91
0.

81
$/

Q
A

L
Y

 4
,2

88

M
es

al
am

in
e

$5
,9

04
$2

,4
14

0.
85

0.
04

$/
Q

A
L

Y
 6

,9
22

$/
Q

A
L

Y
 6

1,
83

3

A
Z

A
/6

M
P

$6
,6

92
$7

87
0.

86
0.

01
$/

Q
A

L
Y

 7
,7

92
$/

Q
A

L
Y

 1
36

,0
13

In
fl

ix
im

ab
$2

5,
12

7
$1

8,
43

5
0.

87
0.

01
$/

Q
A

L
Y

 2
8,

91
8

$/
Q

A
L

Y
 1

,8
31

,9
12

Inflamm Bowel Dis. Author manuscript; available in PMC 2012 September 01.


