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Background: To assess the cost and patient impact of using small bowel and colon video

capsule endoscopy (SBC) for scheduled monitoring of Crohn’s disease (CD).

Methods: An individual-patient, decision-analytic model of the CD care pathway was

developed given current practice and expert input. A literature review informed clinical

endpoints with data from peer-reviewed literature. Four thousand simulated CD patients were

extrapolated from summary patient data from the Project Sonar Database. Two monitoring

scenarios were assessed in this population. The first scenario represented common monitor-

ing practice (CMP) for CD (ileocolonoscopy plus imaging), while in the second scenario

patients were converted to disease monitoring using SBC. The cost-effectiveness of using

SBC was assessed over 20 years. The cost of switching 50% of patients to SBC was assessed

over 5 years for a health-plan including 12,000 patients with CD. Uncertainty of results was

assessed using probabilistic sensitivity analysis.

Results: All patient groups showed increased quality of life with SBC versus CMP, with the

highest gain in active symptomatic patients. Over 20 years, SBC reduced costs ($313,367

versus $320,015), increased life expectancy (18.15 versus 17.9 years) and increased quality of

life (8.7 versus 8.0 QALY), making it a cost-effective option. SBC was cost-effective in 71%

of individuals and 78% of populations including 50 patients. A payer implementing SBC in

50% of patients over 5 years could expect a decreased cost of monitoring (–$469 mean per

patient) and surgery (–$698), but increased costs for active treatments (+$717). The discounted

mean annual cost of care using CMP was $22,681 per patient over 5 years. The annual savings

were $1135 per SBC-patient. The total savings for the payer over 5 years were $36.5 million.

Conclusion: SBC is likely to be a cost-effective and cost-saving strategy for monitoring CD in

the US.

Keywords: video capsule, Crohn’s disease, budget impact, cost-effectiveness, inflammatory

bowel disease, United States

Background
Crohn’s disease (CD) is a chronic inflammatory bowel disease which induces

ulcers, strictures, fistulas, and abscesses within the gastrointestinal tract.1

Every year in the US, about 11 new CD cases per 100,000 person-years are

diagnosed;2 with estimates putting the US prevalence of CD at 780,000 patients

or about 246.7 cases per 100,000 persons.2,3 The economic burden of CD is also

high.3 Median (interquartile) cost of care over 5 years has been reported at

$116,838 ($45,643 to $240,398).4
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The course of CD is defined by periods of active and

inactive disease (remission). In remission, patient quality of

life and productivity increase,5 while health care resource

use and costs of care decrease.6,7 The most efficient way to

achieve and maintain remission usually involves the use of

biologics, which are associated with a more positive disease

course, but higher treatment costs.8,9 Optimized allocation

of therapy in CD therefore relies on a precise diagnosis of

active disease. Activity is assessed by clinical presentation

and/or endoscopic activity.1 Clinical presentation is com-

monly measured using the Crohn’s Disease activity index

(CDAI), while ileocolonoscopy is the current standard for

measurement of endoscopic activity. The use of the CDAI

alone to characterize disease activity is under debate, as

recent work has determined that its ability to accurately

differentiate between active and non-active disease is rela-

tively low.1,9

Increasingly, the use of endoscopic remission (or

mucosal healing) is advocated for stratifying patients into

active and non-active disease as it has been associated

with better long-term outcomes, lower need for surgery,

and lower health care resource usage.8,10 Determination of

mucosal healing requires visualization of the intestinal

epithelium, generally achieved using ileocolonoscopy.

However, this form of endoscopy cannot assess the prox-

imal small intestine and small bowel, a CD location that

affects between 16% and 65% of patients and is associated

with a higher risk of severe complications.11–14 As such,

further imaging such as magnetic resonance enterography

(MRE) or computed tomographic enterography (CTE)

may be required.15,16

A novel device in video capsule endoscopy (VCE)

designed to visualize both the small bowel and colon

(the SBC capsule, now PillCam Crohn’s, Medtronic Inc)

allows for pan-enteric assessment of the small bowel and

colon concurrently. Trials have reported promising sensi-

tivity and specificity in identifying active CD alongside

a low complication rate.13,17,18 Capsule retention may be

of concern during VCE, though its incidence can be

reduced with the use of a patency capsule to screen for

contraindicated patients. VCE studies in patients with

active CD have reported capsule retention rates of around

8% of procedures,19 but patient screening has been shown

to reduce the rate to between 0% and 4% of procedures,

mean 0.9%.20 Given its safety and potential benefits over

MRE and CTE,21 SBC could reduce the number of mon-

itoring procedures patients require to provide accurate

information on mucosal healing.

To date, there have been no assessments of how chan-

ging to CD monitoring with SBC may impact costs or

patient health. In the absence of extended clinical trials,

computational modeling is a method to estimate this

impact given relevant data from multiple studies. Models

are growing in importance for assessing the impact of
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Figure 1 Comparison of major surgical outcomes between the model and published literature on Crohn’s disease. Bowel resection after 6 years using CMP (black crosses)

is closely aligned to data published by Froslie et al,30 in initial years showing similarity to patients with mucosal healing and in later years transitioning to data for patients with

active disease (A). Over 20 years (B), model data for bowel resection when using CMP (black crosses) and SBC (blue circles) is in line with data presented by Bernstein

et al.31 To 10 years, SBC data most closely resemble that of the most recent clinical data. In both cases, model data are overlaid on figures extracted from the original,

referenced publications.

Abbreviations: SBC, Small bowel and colon video capsule endoscopy; CMP, Common monitoring practice.
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potential new therapies or changes in treatment practice.

Patients are not exposed to potential harm, larger popula-

tions can be readily generated, and the effect of changes in

practice can be quantified over time horizons beyond the

limit of real-world studies. With this approach, the cost

differential between interventions, so-called budget-impact

analysis, or the balance between cost and health outcomes

(cost-effectiveness) can be assessed.

A patient-level, discrete event model was used in this

analysis to quantify the cost and patient burden associated

with CD. We compare common monitoring practices (CMP,

namely ileocolonoscopy plus MRE/CTE as required) to SBC

in the monitoring of patients previously diagnosed with CD

and estimate outcomes up to 20 years.

Methods
A discrete events simulation model was created to assess

a change in monitoring modality from CMP to SBC for

patients diagnosed with CD. The use of ileocolonoscopy

plus the use of imaging in the form ofMRE or CTE as required

to evaluate the small bowel is considered to define CMP. In the

simulation, 4000 individual patient entities are followed for

between five and 20 years. Every 3 months, each patient has

the potential to visit a physician for assessment of their current

care. Depending on patient characteristics, this visit may

include disease monitoring. The monitoring modality each

patient receives (CMP or SBC) is fixed for the duration of

the simulation. The efficacy of the monitoring modalities was

modeled using their sensitivity and specificity to detect active

CD. As such, each monitoring modality is associated with

a rate of true positive, true negative, false positive, and false

negative diagnoses. These data along with safety event inci-

dence and procedure completion rates are provided in Table 1,

with further details on monitoring and a detailed model

description in the supplement.

Source data
A structured literature review identified peer-reviewed publi-

cations that could inform model development. Searches were

initially performed in PubMed on November 7, 2016, and

were repeated periodically, most recently in June 2019. The

aim was to identify high-

quality data on efficacy and safety, the costs of care, and

patient quality of life as measured by the EQ-5D index. The

structured searches provided in the supplement (Tables S1–

S4) returned 1599 abstracts for screening. Title and abstract

screening using the Sourcerer webtool identified 168 articles

for full-text review.

Decision analytic model structure
This model of the American Gastroenterological Association

patient care pathway for CD22 was developed to conform to

good practice guidelines.23,24 Each patient (N=4000) in the

model had diagnosedCD andwas in one of nine disease states:

Remission (non-active CD, non-symptomatic), Non-active

Symptomatic (non-active CD, but with symptomatology),

Active Symptomatic (active CD with symptomatology),

Active Non-symptomatic (active CD without symptomatol-

ogy), On Treatment (receiving medication for management of

Table 1 Efficacy and safety of monitoring

SBCa Ileocolonoscopy MRE

Sensitivityb 93%32 90%45 81%29

SB 100%27,29 SB -

Specificityb 84%32 100%45 86%29

SB 91%27,29 SB -

Subsequent hospitalization – 1.63%46 0

Bowel obstruction c 0.08%47 0

Gastrointestinal bleeding – 0.42%48 0

Infection – 4%49 0

Capsule retention 2.0%18 – 0

Notes: aNot all data are specific to SBC, some data come from studies of generic VCE devices. bSensitivity and specificity are defined in individual studies but in general

reflect accurate diagnosis relative to the gold standard used in the referenced study. cCapsule retention can result in bowel obstruction. To account for this in the model 5%

of capsule retention events require surgical removal.

Abbreviations: MRE, Magnetic resonance enterography; SB, Small bowel; SBC, Small bowel and colon video capsule endoscopy; VCE, video capsule endoscopy. Together

ileocolonoscopy and MRE form what is here considered common monitoring practice (CMP).
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active CD), Treatment Failure, Surgery, Post-surgery, or

Death.

The status of each patient was assessed and updated

quarterly. Within this process, the patient’s CD was

assessed via CMP or SBC or assessment of patient-

reported information and marker assessment. The patient’s

actual CD state is known, allowing for tracking of correct

(true positive or true negative) or incorrect (false positive

or false negative) diagnoses; the diagnosed disease state

was also tracked. Given the diagnosis and known patient

characteristics, the patient is stratified into low, medium,

or high-risk.22 Subsequently, a treatment decision was

made, which can be no treatment if a negative (true or

false) diagnosis was made (full treatment options in the

supplement). The disease then progresses, regresses, or

stabilizes. Adverse events associated with monitoring,

treatment, surgery, and disease progression are evaluated

and mortality assessed. The patient was lastly assigned to

the health state that reflects their current CD profile, treat-

ment, and life status. Further information on the model is

available in the supplement section 1.4 and Figure S1,

details on treatment efficacy in Table S6.

Patient profile
The model population was taken from summary statistics of

patients in the practice of Illinois Gastroenterology Group

Project Sonar Database (supplementary material).25 Where

parameters were unavailable, these were sourced from peer-

reviewed literature. A detailed overview is available in

Table S5.

Model parameters
The model takes a payer perspective in assigning costs.

Costs include, but are not limited to, physician fees, treat-

ment purchase and administration costs, and cost of mon-

itoring, surgery, (re)admission, adverse events, and

symptomatic treatments (see Table S7). Costs are in 2016

USD and discounted at 3.5% per annum.

Model outcomes
A budget impact analysis determined cost outcomes over

a 5-year time horizon. In this analysis, costs are compared

between a scenario where all patients receive monitoring with

CMP and a second scenario where 50% of them are switched

to SBC monitoring. The outcome is total cost of care for

a payer with 12,000 CD patients.

The cost-effectiveness analysis balances cost outcomes

with patient outcomes measured in quality-adjusted life

years (QALYs). Each CD state is associated with

a baseline quality of life measured on a scale from 0 (no

quality of life) to 1 (perfect quality of life). Each event in

the model can apply a decrement to the patient’s baseline

quality of life (see Table S7). As with costs, quality of life

is discounted by 3.5% per annum. The cost-effectiveness

analysis runs for 20 years. In this analysis, outcomes are

compared between all patients receiving CMP or SBC.

The outcome is the cost per QALY gained.

Model rigor
Although the budget-impact and cost-effectiveness models

used similar approaches, they were programmed separately

(one by RTT and one by RS). This independence allowed for

evaluation of structural uncertainty in the model and its influ-

ence on outcomes. The budget-impact model assesses all 4000

patients simultaneously with sensitivity analyses performed

separately. In contrast, the cost-effectiveness model iterates

over 80 patients until all 4000 patients have been assessed. The

sensitivity analyses are performed simultaneously with the

base-case analysis (see supplement section 1.5 for more infor-

mation on modality). During sensitivity analyses, the variance

in the results of the clinical model is explored by varying the

input parameters. In each simulation, every model input

(except time horizon, discount rates, and currency) was varied

(full details in the supplement). For the budget-impact analy-

sis, bootstrapping was performed 1000 times with populations

of 750 patients and in the cost-effectiveness analysis, boot-

strapping was performed 2000 times with populations of

varying sizes. In sensitivity analysis, the bootstrapped popula-

tions are used to determine the percentage of comparisons in

which SBC was cost-saving or cost-effective and the 95%

credible interval (CrI) for differences between monitoring

modalities in terms of costs and QALYs. To determine the

influence of the key parameters of sensitivity and specificity,

the cost-effectiveness analysis was repeated for lower and

higher boundary efficacies identified in a systematic review

of comparative trials between SBC and CMP.26–29 The overall

range of values was between 92–100% for sensitivity and

67–100% for specificity.27 For SBC, the least favorable data

reported were sensitivity 93% and specificity 67%,26 with the

most favorable being sensitivity 91% and specificity 100%.28

Results
Model validity
The impact of model findings regarding the cost-

effectiveness and budget-impact of SBC relative to CMP
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can only be considered valuable, if the model outcomes

with CMP reflect expectations from current clinical prac-

tice. Using CMP, the prevalence of surgical intervention at

6 years (30%) was similar to that reported by Frøslie et al

for a Norwegian population (Figure 1).30 Over the longer

term, our estimate of 45–60% of patients undergoing

bowel resection over 20 years is comparable to the range

reported by Bernstein et al of 40–60% of patients post-

index event over the same time frame.31

Budget impact
Themean cost of care for a patient with CDwas determined to

be $22,681 per year using CMP. The cost of care consisted

mainly of: CD treatments ($11,993), surgeries and inpatient

procedures ($5560), and disease monitoring ($2496). Use of

SBC by 50%of patients reduced total costs of care over a 5-ear

period to $22,113 per patient-year, with substantial decreases

in the cost of monitoring (–$469) and costs of surgery (–$698).

Costs for active treatments were higher in SBC patients

(+$717) due to more patients receiving active treatments.

Cost of care was increased in early years but resulted in

fewer surgeries over the 5-year period. Reduction in surgery

accounted for almost all cost increases associated with active

treatments. Overall, the annual saving per SBC patient was

$1135. The total savings for the population of 12,000 patients

over the 5-year period were $36,465,960 (−2.5%).

Sensitivity analyses showed a 90.6% chance of SBC being

cost saving in a population of 750 patients over 5 years. The

median cost saving was $1991 [–$914; $4964 95% CrI].

Analysis of individual patient costs showed a bimodal dis-

tribution of cost differentials between CMP and SBC. Many

patients (48.3%) had a small cost differential between mon-

itoring modalities of less than ±$5000, indicating little change

in their care pathway related to the monitoring modality used.

A cost increase of between $5000 and $10,000 with SBC

occurred in 3.1% of patients, often due to slightly earlier onset

of biologic treatment. Substantial cost increases with the use

of SBC were rare, but where they occurred, were linked to

capsule retention that required surgical removal. The majority

of patients had a reduction in costs with the use of SBC; a cost

saving of over $50,000 was found in 9.2% of patients.

Cost-effectiveness
Over the 20-year time horizon, use of CMP resulted in

accumulated care costs of $320,015 and patients had an

average life expectancy of 17.9 years, yielding total cost

per patient life-year of $18,616. Patients achieved 8.0

QALYs. In the same time frame, total care costs with the

use of SBC were $313,367 and patients had an average life

expectancy of 18.15 years, yielding a cost of $17,265 per

patient life-year. These patients accrued 8.7 QALYs. SBC

thus provided a savings of $6648 over CMP over the 20-

year time horizon. As SBC decreased care costs and resulted

in increased QALYs, it dominated CMP and may be consid-

ered the best option for monitoring some patients with CD.

Over the 4000 patients, SBC was a cost-effective alter-

native to CMP in 71% of individuals. Sensitivity analysis of

this result was assessed by bootstrap replication of individual

patients from this population to simulate group sizes. This

type of analysis permits estimation of potential results for

a patient group, of a size of interest to health care payers and

providers who will consider aggregate population or group

outcomes. As the group size evaluated increased, it became

increasingly likely that SBC would be considered a cost-

effective option for monitoring of CD (Figure 2). At

a group size of 50 patients, SBC would be considered cost-

effective in 78% of those groups. The percentage considered

cost-effective reached 84.4% and 94% with group sizes of

100 and 200 patients, respectively. Examination of the simu-

lation data stratified by the patient’s starting health state

revealed that every patient group had on average an increase

in quality of life with the use of SBC. Quality of life benefit

was lowest in patients starting in Remission and highest in

those with Active Symptomatic Disease.

During the 20-year time horizon of the cost-effectiveness

analysis, the time to event was assessed depending on mon-

itoring modality between the two scenarios (Figure 3). As

with the budget-impact analysis, use of SBC was associated

with earlier initiation of active treatment for CD (Figure 3A).

The time to 50% population exposure to biologics was 3

years with SBC and 4 years with CMP. For those patients

in whom SBC was cost saving, this saving was under

$10,000 per patient-year in 62% of cases. Where costs

increased with SBC, this was generally (in 69% of cases)

less than $10,000 per patient-year; often these patients had

earlier initiation of active treatment but no change in overall

health outcomes. Over the 20-year window, there was a 16%-

point reduction in patients receiving colonic resection

(Figure 3B). Examining individual patient results, most

patients had only minor changes in quality of life, indicating

that for most patients there is no significant difference in the

care pathway between using SBC or CMP. The same was

true for health care costs. As such, most patients benefit from

SBCwith the considerable benefits in quality of life and costs

seen at the population level driven by a minority of patients

who have large quality of life gains and/or cost reductions.
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The results presented above used sensitivity and speci-

ficity data for SBC of 100% and 91% for the small bowel

and 93% and 84% for the colon, respectively.29,32

In this scenario, SBC was a cost-effective alternative to

CMP in 71% of individuals. For the least favorable data

reported for SBC, SBC would be considered cost-

effective in 56.7% of patients and in 74.9% of patients

using the most favorable data identified. In all cases,

a majority of the CD population are expected to benefit

from SBC in a cost-effective way.

Discussion
The optimized management of chronic diseases is an

ongoing challenge for health care providers. Depending on

the perspective taken, optimization can be defined as cost

minimization, patient outcome maximization, but ideally the

balance between costs and outcomes. Payers wish to ensure

that a health care intervention is affordable within their

budget constraints, whereas patients are in general more

concerned with health outcomes, irrespective of cost.

Physicians, as the common point of this interaction, often

aim to provide cost-effective solutions that balance patient

outcomes against the cost of care. A recent conceptual shift

in CD management is the targeting of mucosal healing and

prevention of long-term complications as opposed to simply

improving symptomatology.33 A large part of this is optimi-

zation of biologic therapies, and studies have supported their

use earlier in the disease course to maximize beneficial

outcomes.33 The costs associated with biologic therapies

means, however, that patient selection is critical.
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Figure 3 Time to event for use of biologic agents and bowel resection. Time to event data are presented for onset of biologic active treatments for Crohn’s disease (A) and

surgery for colonic resection (B). In (A), proportion of patients on treatment by year is shown. In (B), the proportion of patients surgery-free is depicted.

Abbreviation: SBC, Small bowel and colon video capsule endoscopy.

100.00

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
0 20 40 60 80 100

Group size

%
 c

os
t-e

ffe
ct

iv
e

120 140 160 180 200

Figure 2 Cost-effectiveness of SBC by group size. The percentage of groups in which SBC would be considered cost-effective at $50,000 USD per QALY gained is shown on

the Y-axis, with the group size in question shown on the X-axis.

Abbreviation: SBC, Small bowel and colon video capsule endoscopy.

Saunders et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical and Experimental Gastroenterology 2019:12380

http://www.dovepress.com
http://www.dovepress.com


Use of endoscopy and imaging to identify patients with

active disease is a key step in patient selection. Identifying

these patients earlier, and before symptoms present, is

a further challenge. Clinical data show that monitoring with

VCE can help identify patients with active CD.13,17,18,34

Furthermore, Nishikawa et al showed in 2019 that there is

a significant relationship between a Lewis score of over 264

and subsequent clinical relapse.35 Early work on the use of

VCE for diagnosis of CD indicated that it was likely to be

less costly than use of combined small-bowel follow-through

and ileocolonoscopy.36 In 2010, Levesque et al evaluated

alternative imaging strategies for the diagnosis of CD in the

small-bowel and determined that use of VCE is beneficial in

patients with moderate to high suspicion of small-bowel CD,

largely because ileocolonoscopy cannot always examine the

small bowel.37,38 In their study, VCE in addition to CMPwas

found not to be cost-effective,37 a finding supported by

analyses performed with our model (data not shown).

Nevertheless, the Canadian Association of Gastroenterlogy

recommends this addition in case of inconclusive CMP

results.34 The analysis presented here is the first to evaluate

the cost-effectiveness and budget-impact of replacing CMP

with SBC in patients already diagnosed with CD.

At a population or health care-plan level, our analysis

suggested that SBC is expected to be cost saving over

a period of 5 years. This payer benefit is complemented by

the finding that most patients would be expected to see gains in

quality of life. Although results for individual patients vary,

overall use of SBC is likely to be considered cost-effective in

the US. Considering populations as small as 15 patients, there

was a 67% chance that SBC would cost less than $50,000 per

QALY gained. Our analyses indicated that patients in remis-

sion had a lower likelihood of QALY benefits. As such,

patients with symptoms may be the best candidates for initia-

tion and continued use of SBC.

Use of SBC increased the costs associated with the use

of biologics. The proportion of patients using biologics

during the 20-year simulation was, however, equivalent:

95.4% (SBC) and 91.3% (CMP, Figure 3A). The increase

in costs was mainly due to earlier initiation and longer

duration of use of biologics with SBC. This effect was

likely due to earlier identification of active disease (which

is in line with optimized care provision) and a higher rate

of false positive diagnosis. The sensitivity of SBC is gen-

erally higher than CMP (Table 1), which means that more

true positive cases of CD are identified and placed on

treatment, but its lower specificity means that more

patients in remission are given a positive (active)

diagnosis. The latter factor that may underlie the lower

benefit for patients in remission, as being on treatment

leads to reduced quality of life through the need for inject-

ables and the potential for treatment side effects. This may

change with the higher uptake of fecal calprotectin tests

which were associated with a high specificity for absent

disease and a British study has shown that the number of

CMP referrals were decreased after pathway adoption.39

These hypotheses require testing in sufficiently powered

clinical studies before conclusions can be drawn.

Increased costs of treatment were offset by reduced

need for surgery and inpatient procedures with SBC. Of

surgeries considered in this analysis, timeliness of inter-

vention is critical to patient well-being where bowel resec-

tion and abscess drainage are required. Both had lower

incidence with use of SBC. This result may in part be due

to earlier treatment initiation. Additionally, some patients

in remission and incorrectly assigned to treatment may

have benefitted from “prophylactic” use of biologics.

This is supported by the work of Holko et al who were

able to show a positive effect of increased biologics treat-

ment on surgical and hospitalization rates for CD.34

As with all studies, the present analysis has both

strengths and weaknesses. The outcomes of this study

provide clinically relevant insight into the potential impact

of including SBC in CD monitoring. Results are only

applicable to patients without a contraindication to VCE

and who pass the patency capsule. The model assumes

a fixed monitoring plan, that might not fully reflect real-

life practice where patient can switch between VCE and

ileocolonoscopy or may receive both. This implies certain

limitations on supplemental diagnoses like biopsy, which

in real practice can be used as confirmatory measures.

Biopsy was not considered in our model, and one potential

advantage of ileocolonoscopy is the ability to perform an

adjunct biopsy if deemed necessary. The interpretation or

application of results must, thus, be cautious as they are

derived from a computational model representing the CD

care pathway, which cannot precisely capture the intrica-

cies of biology and real-life decision making. A model is

dependent on the data used to inform it.

For certain parameters, insufficient data were available,

and assumptions were required. Where made, these were

intended to be realistic and conservative. For example, the

quality of life associated with SBC was unknown.

Research has shown a decrement of 0.0025 with

ileocolonoscopy.40 As data support increased patient

acceptance of VCE,41 a lower decrement was applied but

Dovepress Saunders et al

Clinical and Experimental Gastroenterology 2019:12 submit your manuscript | www.dovepress.com

DovePress
381

http://www.dovepress.com
http://www.dovepress.com


it was not considered that SBC would be without any

decrement as bowel preparation is still required. Most

importantly, sensitivity and specificity data for SBC from

a large cohort of patients with CD are required. Current

data are from small cohorts or focused on small bowel

disease, where VCE is expected to be superior to

CMP.19,42 Furthermore, as the image processing software

included with some SBC systems can help physicians

track CD changes over time, longitudinal performance of

SBC requires investigation and quantification.

Although computational in nature, the analysis provides

results that reflect published clinical practice and support the

utility of the results reported. Use of active treatments contrib-

uted 53% to the total cost of care, a result closely aligned to the

recent work reporting that the cost share of injectable drugs

was between 45.3% and 48.6%.43 It must also be noted that not

all active treatments in use in the model were injectables.

Kappelman et al reported that inpatient costs accounted for

31%of total costs and this is in linewith surgery and complica-

tion costs in our model.44 The total cost of care reported here is

also similar to published values. Previous studies estimate the

annual cost of CD to be between $18,637 and $24,000.8,43

A recent study by Rao et al in published 2017 determined the

interquartile range of cost at even between $9128 to $48,079.4

That our results, determined independently of any claims

database data, are in line with cost data from claims databases

lends further support to our findings. Finally, the consistency

between model-derived rates of surgical intervention and pub-

lished literature not used to inform model development is

encouraging.30,31

Conclusion
SBC is likely to be cost saving compared with CMP over

a 5-year time horizon. Increased costs of biologic treatments

with SBC are offset by reduced surgery costs and a lower

cost of monitoring. Over 20 years, SBC would likely be

considered a cost-effective monitoring option for CD.
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