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Abstract

AIM: To model clinical and economic benefits of capsule
endoscopy (CE) compared to ileo-colonoscopy and small
bowel follow-through (SBFT) for evaluation of suspected
Crohn’s disease (CD).

METHODS: Using decision analytic modeling, total and
yearly costs of diagnostic work-up for suspected CD were
calculated, including procedure-related adverse events,
hospitalizations, office visits, and medications. The model
compared CE to SBFT following ileo-colonoscopy and
secondarily compared CE to SBFT for initial evaluation.

RESULTS: Aggregate charges for newly diagnosed,
medically managed patients are approximately $8295.
Patients requiring aggressive medical management
costs are $29508; requiring hospitalization, $49074.
At sensitivity > 98.7% and specificity of > 86.4%, CE
is less costly than SBFT.

CONCLUSION: Costs of CE for diagnostic evaluation

of suspected CD is comparable to SBFT and may be
used immediately following ileo-colonoscopy.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Crohn’s disease (CD) is a chronic, transmural inflam-
matory bowel disease that primarily involves the small
bowel. Symptoms of CD are often non-specific and
vary among afflicted individuals. Symptoms may include
abdominal pain, diarrhea, vomiting, gastrointestinal
bleeding, iron deficiency anemia, weight loss, and fevers!'.
Crohn’s disease can also be associated with extra-intestinal
manifestations such as skin rashes, arthritis, and uveitis®”.
While any segment of the gastrointestinal tract can be
affected, the small intestine is involved in approximately
70% of patients and up to 30% of patients will have their
disease limited solely to the small bowel, particulatly the
ileun”.,

There is no single test that establishes the diagnosis
of CD. Diagnosis is based on a combination of clinical,
endoscopic, radiographic, and laboratory findings. The
sequence of diagnostic tests attempting to establish the
diagnosis of CD is often based upon the patient’s present-
ing symptoms. For example, when small bowel CD is sus-
pected clinically, ileo-colonoscopy along with small bowel
barium radiography [e.g. small bowel follow-through
(SBFT)] has traditionally been performed”’. However,
barium radiographic studies are limited by poor sensitivity
for detecting eatly lesions of CD (e.g. aphthous erosions/
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ulcerations) and ileo-colonoscopy evaluation is confined
to only the most distal 5-15 cm of the ileum (terminal
ileum). In addition, the non-specific symptoms of CD
often lead to delays in obtaining a definitive diagnosis
and therefore the institution of appropriate and targeted
disease therapym. Rath ¢f a/” found that 38% of CD pa-
tients had an interval of more than a year between onset
of symptoms and definitive diagnosis.

Because of delays in diagnosing small bowel CD, the
costs to payers that are associated with indeterminate
tests, repeat endoscopic and radiographic procedures,
frequent physician visits, and hospitalizations are likely
to be substantial®”. Thus, there is a need for an efficient
and effective algorithm of diagnostic tests leading to a
definitive diagnosis of CD. Optimizing such a diagnostic
pathway should have substantial benefits for both patients
and payers.

Until recently, the small bowel has been the most
difficult part of the gastrointestinal tract to evaluate
endoscopically. Since being introduced in 2001, small
bowel capsule endoscopy (CE) has facilitated easy access
for direct investigation of the entire small bowel mucosa
and as a result has revolutionized the diagnosis and
management of small bowel diseases including obscure
gastrointestinal (GI) bleeding, iron deficiency anemia,
CD, polyposis syndromes/tumors, and celiac disease.
Because of its ability to examine the entire mucosa of
the small intestine, capsule endoscopy has the potential
for diagnosing suspected CD patients earlier and as a
result, direct costs of care may be reduced.

The aim of this study was to derive and evaluate
a decision analytic model to determine the economic
benefit of CE compared to ileo-colonoscopy and SBFT
for the evaluation of suspected CD of the small bowel.

MATERIALS AND METHODS
Model design

We developed a comprehensive model comparing the
direct costs of performing CE for the diagnosis and
management of suspected CD in a hypothetical cohort
of 10000 patients. Each arm of the model includes the
yield of an initial ileo-colonoscopy immediately followed
by SBFT or CE based on current clinical practice and
guidelines (Figure 1)!'""°
after initial ileo-colonoscopy, we assumed that patients
would then receive either a SBFT or CE. In a secondary
analysis, we eliminated the initial ileo-colonoscopy to
determine the relative global costs using SBFT or CE as
an initial diagnostic strategy (Figure 2).

In constructing the model to reflect accepted standards
of care for suspected CD we used guidance from clinical
experts in CD (JAL, IMG) and the 2005 International

Conference on Capsule Endoscopy (ICCE) consensus
[

| If no diagnosis was made

statement' """, For economic comparators, we utilized the
economic analysis of Goldfarb e#a/"™ concerning evaluation
of suspected CD using CE and publications identified by
a systematic literature review for guidance in building and

populating the model.

The Goldfarb economic analysis compared CE to
traditional modalities for the diagnosis of suspected
small bowel CD"®. Based on published diagnostic
yields of 69.6% for CE »s5 53.9% for a combined
approach with ileo-colonoscopy and SBFT, their analysis
determined CE to be a less costly strategy as long as its
diagnostic yield was 64.1% or greater. The authors also
reported CE to be less costly as a primary diagnostic tool
in this clinical setting“g]. These data are provocative, but
CE and ileo-colonoscopy/SBFT as mutually exclusive
diagnostic strategies may not translate into every day
clinical practice. In addition, the included trials were not
subjected to a systematic review analysis to evaluate for
study heterogeneity.

Model assumptions and definitions

Literature review: To estimate key model variables we
performed a systematic literature review to investigate
the evidence concerning the use of CE for evaluating
suspected CD. The MeSH search terms and strategies
employed by third party payers were used for identifying
relevant publications. Multiple MEDLINE, EMBASE,
COCHRANE TRIALS, and BIOSIS searches were
completed using MeSH search terms including “capsule

EEINNTS PEINNTS

endoscopy”, “Pillcam”, “wireless endoscopy”, “wireless
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capsule endoscopy”, “video endoscopy”, “video capsule
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endoscopy”, “M2A capsule endoscopy”, “endoscopy”,
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“ileum endoscopy”, “ileal endoscopy”, “small bowel
imaging”, “small intestine imaging”, “Crohn’s disease”,
“Crohn’s disease diagnosis”, “Crohn’s disease radiology”,
“Crohn’s disease imaging”’, “Crohn’s disease costs”, “Crohn’s
disease payments”, “Crohn’s disease reimbursement”.

A total of 891 citations were derived from the pub-
lished literature searches (January 1970 - January 2008).
792 (89%) were published in English and 141 (16%)
were review articles; 29 were published in German, 28 in
Spanish, 7 each in Japanese and French, and 5 in Italian.
In all cases, we reviewed full manuscripts/reports and case
reports with sufficient evaluable information but did not
include published abstracts. The literature reporting on ul-
trasound, magnetic resonance (MR), and computed tomog-
raphy (CT) enterography in CD continues to grow but re-
mains inconsistent in estimates of diagnostic yield and cost;

consequently, we chose not to compare these techniques.

Patients
Using a decision analysis software (TreeAge Pro Suite
2006 Release 0.3, Williamstown, MA), we evaluated
a hypothetical cohort of 10000 patients who had
suspected CD as defined by the 2005 ICCE Consensus
conference!'”. Tleo-colonoscopy was negative and was
assumed to effectively exclude lesions within the reach of a
colonoscope. Therefore, CD lesions modeled were defined
to be located proximal to the distal terminal ileum.

This model estimates the total expected global costs to
a third party payer of the initial diagnostic work-up as well
as expected follow-up costs of managing these patients
for one year after diagnosis of CD, including procedure-
related adverse events, subsequent hospitalizations, office
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Hosp 4
-50744
0.190
Test + Treat Aggr meds
-30687
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SBET Test - No treat
-1670
0.100 1.000 <
-$4626 Test + Treat Others
Disease absent 0.190 1.000 1.000 <J -9965
Test - No treat
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] ] 0.190
sens_CE=0.96 Test + Treat Aggr meds 31537
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0.760
CE Test - No treat 2029
0.040 1.000 <
-$4641 . Test + Treat Others <] -10324
Disease absent 0.130 1.000 1.000
0.900 Test - No treat 4 2029
0.870 1.000

Figure 1 One-year cost model for diagnosis and management of suspected Crohn’s disease (CD) of the small bowel with ileo-colonoscopy as first-line

diagnostic technique. SBFT: Small bowel follow-through; CE: Capsule endoscopy.
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Figure 2 One-year cost model for diagnosis and management of suspected CD of the small bowel with ileo-colonoscopy/SBFT or capsule endoscopy as

first-line diagnostic technique. CT: Computed tomography.

visits, laboratory tests, and medications. We chose this
design because this economic model allows predictive
modeling of the annual economic burden for a chronic
disease like CD. Payers are concerned about the rate
of medical resource utilization of both inpatient and
outpatient services and are not generally interested in
other burdens to the patient such as sick time off or other
opportunity loss. In addition, because of enrollee turnover

rates in health plans, payers are most interested in models
that study short-term (1-2 years) rather than long-term (>
2 yeats) economic burdens. Finally, payers are interested in
imaging and diagnostic tests that are not additive (i.e. leads
to treatment change without requiring further testing).

We developed a cost model based on the annual
costs of care for diagnosis and management of a patient
with suspected CD"”,
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Previously, Feagan ez al" used medical claims data
to identify and stratify patients with CD into three
mutually exclusive disease severity groups: Group 1,
required an inpatient hospitalization associated with a
primary/secondary diagnosis of CD; Group 2, required
aggressive pharmacotherapy, defined as chronic gluco-
corticoid (> 10 mg/d) or immunosuppressive drug
(purine antimetabolites/methotrexate) therapy, for >
6 mo and/or anti-TNF monoclonal antibody therapy;
or Group 3, all remaining patients (Table 1). As with
prior economic evaluations and models reported in the
biomedical literature, we used Medicare reimbursement
data as surrogates of cost 1S For tests and procedures,
the model was populated with national average allowable
2007 Medicare reimbursement data (Table 2).

We were interested in determining total payer costs
associated with the diagnostic evaluation and manage-
ment of suspected CD. Therefore we evaluated typical
hospitalization, outpatient, and medication costs asso-
ciated with the care of a patient being evaluated for
suspected CD of the small bowel. To estimate the added
cost of anti-TNF monoclonal antibody therapy (e.g.
Remicade®), we identified cost-effectiveness analyses on
the use of these agents for treatment of aggressive CD.
Recent literature has estimated that 25% of patients in
this group would receive anti-TNF monoclonal antibody
therapy[zo’m. Based on the reported shifts in utilization, we
estimated an annual cost of $65000 for this class of drugs
and calculated a weighted average cost of $16250 per
patient to simulate the expected cost of these agents in
the aggressive medical management group (Feagan ¢ al'
Group 2).

Annual costs were then estimated as a weighted
average based on the likelihood of the correct diagnosis
multiplied by the expected costs of follow-up care by
each patient type. We estimated in-patient hospital costs
by examining charge data from the Nationwide Inpatient
Sample (NIS) which is one in a family of databases and
software tools developed as part of the Healthcare Cost
and Utilization Project (HCUP), a Federal-State-Industry
partnership sponsored by the Agency for Healthcare
Research and Quality (Rockville, MD). This database
permits searches of in-patient costs according to ICD-9
disease classifications. The database includes historical
information and permits comparisons to inflation-adjusted
calculations.

The systematic literature review described above was
used to identify mean sensitivity and specificity estimates
for the comparator diagnostic techniques (Table 3). These
values were used to populate the model as were the
inflation-adjusted charges described in the manuscript by
Feagan ez 4. In addition, a seties of sensitivity analyses,
including a Monte Carlo analysis, were performed to
determine the relative strengths and weaknesses of
utilizing CE relative to other diagnostic testing options
in patients with suspected CD. Monte Carlo simulation
creates a multi-way sensitivity analysis. The base-case
decision tree was repeatedly analyzed using inputs with
appropriate distributions to determine the proportion

Procedure Group 1 Group 2 Group 3
Base charge' $49074 $13258 $8295
Monoclonal therapy” - $16250 -
Colon/SBFT’ $50253 $30687 $9474
CE! $50612 $31046 $9833

'Groups 1, 2, and 3 base annual charges adjusted for inflation from Feagan
et al by consumer price index (CPI) to estimate 2007 charges; *Base annual
charge for monoclonal (Infliximab) therapy for Crohn’s disease was
estimated as $65000. We assumed 25% of patients requiring aggressive
medical management were treated with this agent and adjusted Group 2
by $16250; *Colon/SBFT procedure charge $1179; ‘CE procedure charge
$1538. SBFT: Small bowel follow-through; CE: Capsule endoscopy.

of runs each strategy was identified as the least costly
initial strategy. The following variables were used in the
simulation: costs and sensitivity of tests and rates of
procedural complications. Each simulation performed
included 10 000 trials. Adding the potential cost of compli-
cation(s) following possible capsule retention did not
change the economic results (data not shown).

RESULTS

Figure 2 depicts the derived cost model. All patients with
suspected CD are initially examined with ileo-colonoscopy
followed by SBFT or CE. Overall, patients evaluated and
treated by the CE pathway cost $4641 whereas those
evaluated by SBFT cost $4626, a difference of $15 per
patient slightly in favor of SBFT. Patients with positive
small bowel findings on CE who required hospitalization
cost $51 103 and those requiring aggressive medical mana-
gement cost $31537. These values were comparable to
the SBFT pathway. In the secondary analysis, patients
managed by CE as the initial diagnostic test cost $4150
or $15 per patient more than those initially evaluated with
SBFT. These results were comparable to the prior results
because of the lower cost of omitting an initial ileo-
colonoscopy at an estimated cost of $491.

We conducted a Monte Carlo simulation involving
10000 patients undergoing evaluation for suspected
CD. In evaluating the results shown in Figure 3, there
is evidence that the probability of incurring a charge
of at least $1670 is > 97.5%; there is less than a 2.5%
probability of incurring a charge of more than $9965. The
mean cost for evaluation of the patient with suspected
small bowel CD is $4601 + 7467 (SD) for this 10000
patient model cohort examined by ileo-colonoscopy
first, immediately followed by SBFT. Likewise, there
is evidence that the probability of incurring a charge
of at least $2029 is > 97.5%; there is less than a 2.5%
probability of incurring a charge of more than $10324
in those evaluated by ileo-colonoscopy first, immediately
followed by CE. The mean cost for evaluating a patient
with suspected CD in that group is $4604 £ 7563 (SD) for
the 10000 patient simulation. The results of the Monte
Carlo simulation are essentially identical ($4604 for SBFT
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HCPCS  Procedure Reimbursement Colonoscopy  Capsule
code w/SBFT  endoscopy
45380 Colonoscopy, flexible, proximal to splenic flexure; with biopsy, single or multiple $491.15 X X
74249 Radiological examination, gastrointestinal tract, upper, air contrast, with specific high density $177.87
barium, effervescent agent, with or without glucagon; with small intestine follow-through
88305 Level IV-surgical pathology, gross and microscopic examination $115.38
88323 Consultation and report on referred material requiring preparation of slides $150.09
91110 Gastrointestinal tract imaging, intraluminal (e.g. capsule endoscopy), esophagus through ileum, $950.00 X
with physician interpretation and report
99242 Office (gastroenterologist) consultation (Level 2) $97.37 X X
Additional $50
Medications'
Total $1179.00 $1538.00
! Additional medications: Sedatives, anxiolytics, and anti-emetics administered during a routine procedure.
A 10
0.9
0.8
Input Mean (range) Ref.
0.7
CE sensitivity (sens_CE) 0.96 (0.80-0.99) D172 >
CE specificity (spec_CE) 0.87 (0.80-0.99) P70 £ 061
SBFT sensitivity (sens_SBFT) 0.96 (0.80-0.99) D172 ‘g" 0.5
SBFT specificity (spec_SBFT) 0.81(0.80-0.99) 11726 & 04l
Disease present/absent 0.10/0.90 (B2 03 |
Hospitalization frequency (Group 1) 0.19 = '
Aggressive medical management 0.05 = 0.2 |-
frequency (Group 2) 0.1 -
Other management frequency (Group 3) 0.76 = 0.0 ‘
-$60K -$40K -$20K $0K
vs $4601 for CE) for each technique and represent a real- B 080 -
wotld scenario of relevant costs. 070 L
The results of one-way sensitivity analyses on the 00 |
diagnostic sensitivity and specificity of SBFT and CE B
are shown in Figure 4 for patients who receive an initial Z 050
ileo-colonoscopy. The graphs depict how sensitivity R 040
(x-axis) and cost (y-axis) (i.e. expected value) interplay. £ 030 |
As expected, the cost of performing either test decreases T
with increasing sensitivity or specificity. The cost of 0.20 1
performing SBFT »s CE is essentially equivalent over 0.10 -
a wide range of sensitivity values, particularly in the 0.00 |
highest ranges of sensitivity and specificity, which might ' -§60K -$40K -$20K $0K

be achieved by an experienced clinician. At a sensitivity
> 95.1%, CE becomes less costly than SBFT; at a spe-
cificity of > 87.2%, CE is less costly than SBFT. As
expected, the results are identical in the secondary
analysis (data not shown).

DISCUSSION

Capsule endoscopy is a valuable tool for the study of
patients in whom a clinical suspicion of small bowel
CD is raised. We found in this present study, applying a
conservative costing methodology, incorporating ileo-
colonoscopy with SBFT, and CE, demonstrates that CE
is marginally less costly overall than use of SBFT despite
CE being a slightly more costly test. Secondary analysis
demonstrates the cost advantage of CE is robust over a
wide range of diagnostic sensitivity and specificity values.
Thus, following ileo-colonoscopy, there appears to be

Figure 3 Monte carlo simulation at lleo-colonoscopy. A: Monte carlo
simulation at SBFT; B: Monte carlo simulation at CE.

evidence and a cost basis to encourage the use of CE
initially (e.g. in place of SBFT) in diagnostic algorithms
for suspected small bowel CD.

Suspected CD patients often go months and some-
times years without a definitive diagnosis, especially those
with more mild or moderate symptoms and with disease
that is isolated to the small bowel. For example, ileo-
colonoscopy may be normal in such individuals and a
functional bowel disorder may be suspected. Symptoms
of CD, especially in the early stages, may mimic functional
bowel disease, such as irritable bowel syndrome, confo-
unding the differential diagnosis'”. Radiographic diag-
nostic tests such as SBFT may not be sensitive enough
to detect early small bowel mucosal changes (aphthae)
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Figure 4 Sensitivity analysis on CE sensitivity and specificity. A: Sensitivity
analysis on sens_CE; B: Sensitivity analysis on spec_CE.

and enteroclysis, although a more sensitive test than
SBFT is no longer routinely used due to the difficulty of
performing the exam, its limited availability, and patient
discomfort associated with the procedure. Moreover,
exposure to radiation with these tests is a genuine concern
among patients and physicians. As a result, these standard
radiographic diagnostic testing approaches (SBFT and
enteroclysis) can contribute to a delay in diagnosis and
hence costs to the payer. While CT' enterography may be
a superior imaging modality to SBFT and enteroclysis
for suspected CD, at present the test has limited clinical
availability and as such, SBFT remains the initial study
following ileo-colonoscopy in most clinical practices.
For those patients with a negative ileo-colonoscopy and
negative SBFT in whom obstructive symptoms raise
concern for possible capsule retention, CT enterography
or the Agile Patency Capsule performed prior to standard
small bowel capsule endoscopy may be the next best
option to evaluate these patients.

There are a number of limitations to this present
study. The model inputs for the test characteristics for
diagnostic tests were extracted from the literature based
on clinical studies that included selected patients. These
patient populations may not reflect the spectrum of
patients seen in usual clinical practice. We have attempted
however, to temper this limitation by performing
sensitivity analyses over a wide range of model estimates,

including a Monte Catlo simulation™. Another limitation

of this study is that there are only a limited number of
publications that report findings on the use of CE for CD.
Moreover, sample sizes in these trials have invariably been
small. However, a meta-analysis of available prospective
trials comparing CE with one or more alternate diagnostic
modalities for the diagnosis of suspected or established
CD, found an incremental yield of 43% (95% CI =
29% to 56%) for CE over SBFT for the diagnosis of
small bowel CD, with a number needed to test of only 2
patients for an additional positive finding with CE™. An
updated meta-analysis showed that the yield favors CE
compared to SBFT for suspected CDP**. Analysis of CE
vs colonoscopy with ileoscopy (incremental yield with CE
= 16%, 95% CI = 3% to 30%) and CT enterography/
enteroclysis (incremental yield with CE = 32%, 95% CI =
3% to 61%) also found a significantly improved yield with
CE. We utilized data from these meta-analyses to better
populate our model estimates.

Our cost-analysis was limited to a third-party payer
perspective, although there are additional relevant
perspectives. For example, indirect costs to the patient
and the cost to the gastroenterologist and their capacity to
deliver care (provide CE examination) was not evaluated.
In the case of the ability of gastroenterologists to provide
care, CE is now a widely accepted diagnostic test that
most gastroenterology practices have available and utilize.
Moreover, the time horizon for this analysis was limited to
one year. However, payers are most interested in models
that study short-term (1-2 years) rather than long-term
(> 2 years) economic burdens due in part to attrition of
members in health plans.

Though CE is a promising technology for the
evaluation of patients with CD, there are a number of
concerns with its use in this population. The possibility
of capsule retention due to known or suspected strictures
is a concern in this patient group. The rate of capsule
retention in the largest published series of CE for obscure
gastrointestinal bleeding was 0.75% (7/934 patients)
despite a negative SBFT in 6/7 patientsm. All patients
underwent surgical resection, and pathology explaining the
reason for each patient’s symptoms was found at the site
of capsule impaction (a so-called therapeutic complication).
Due to the stenosing nature of CD, however, a higher rate
of capsule retention may be expected if CE is petformed
in these patients. Rates of capsule retention in patients
with CD range from 0% to 13% despite small bowel
imaging performed prior to CE in neatly all patients™”.
However, the rate of capsule retention is significantly
higher in patients with known CD compared to those
with suspected CD.

Perhaps the most significant issue facing CE in the
evaluation of CD is the lack of specificity and its inability
to provide pathologic confirmation of observed findings.
In clinical studies, a variety of findings encompassing a
broad range of severity have been described as potentially
consistent with the diagnosis of CD, and thereby a
positive result with CE. As a diagnosis of CD has far-
reaching effects on the psychological and financial health
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of patients as well as their physical health, caution in
making this diagnosis based on subtle CE findings is
approptiate. The long-term clinical significance of finding
occasional mucosal breaks in the small bowel on CE is
presently unclear, and will require prospective studies to
clarify the issue.

In summary, this economic model, along with several
clinical trials suggest that CE is a valuable tool in the
diagnosis and subsequent management of patients
with suspected CD. Data from the studies reviewed in
this article suggest improved outcomes after CE due
to targeted medical therapy for those patients found to
have lesions consistent with CD, as well as a change in
therapeutic strategy in those patients with normal capsule
% The burden of delay in definitive
diagnosis of a debilitating chronic disease is never more
apparent than in CD where earlier intervention and treat-
ment makes a significant clinical impact. New technologies
and diagnostics, such as CE, require evidence from clinical
and payer decision makers who demand rigorous proof
of clinical and economic utility. This model provides
economic evidence in favor of CE for use immediately
following ileo-colonoscopy in the diagnostic pathway for

suspected CD.

COMMENTS

Background

Using capsule endoscopy (CE) earlier in diagnosis of suspected Crohn’s
Disease (CD) may reduce direct costs of care due to ability to examine the
entire mucosa of the small intestine; currently, no single test establishes this
diagnosis.

Research frontiers

Accurate, early diagnosis of CD is important to patient management decisions.
Current therapies may be expensive and their potential inappropriate clinical
use due to incorrect diagnosis is troublesome. CE represents a diagnostic
technology that may improve overall diagnostic yield therein obviating
potentially substantial clinical and economic loss.

Innovations and breakthroughs

CE is an important breakthrough diagnostic technology that is used in a
wide number of clinical settings. The present analysis considers its use in
suspected small bowel CD. The findings here extend previous cost analyses.
The economic model presented here is the first to combine diagnostic and
therapeutic costs associated with this condition.

Applications
The results of this study may assist in developing cost-effective diagnostic
guidelines for evaluation of suspected CD.

Terminology

Crohn’s disease (CD) is a chronic, transmural inflammatory bowel disease that
primarily involves the small bowel. Capsule endoscopy (CE) is a technique that
directly visualizes the surface of the small bowel where abnormalities due to
CD may be identified.

Peer review

This study presents a valuable economic model that combines the cost-
effectiveness of diagnosis and treatment of patients with suspected CD. The
results demonstrate the value of capsule endoscopy in the overall management
of patients with this condition. These results may be useful in future studies of
cost-effective approaches to the diagnosis and treatment of CD as well as to
considerations of diagnostic selection in clinical guidelines and practice.

examinations
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