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Prevalence of Fistulizing Crohn’s Disease in the United States:
Estimate From a Systematic Literature Review Attempt and
Population-Based Database Analysis

David A. Schwartz, MD,* Ignacio Tagarro, PhD," Mary Carmen Diez, MD,* and William J. Sandborn, MD?

Background: Fistulas may arise as a relevant complication of Crohn’s disease (CD). Despite their clinical significance and the substantial bur-
den imposed on patients, limited data are available on the epidemiology of fistulizing CD in the United States.

Methods: A systematic literature review was conducted to identify data published between 1970 and 2017 on the epidemiology of fistulas in
patients with CD, with the aim to estimate the number of prevalent cases in the United States. Retrieved titles and abstracts were screened by 2
independent researchers for inclusion criteria (US population-based studies reporting data on the epidemiology of fistulizing CD). To validate
the literature-based estimate, data from a US claims database (Truven Health MarketScan database) were analyzed. This database has broad
geographic coverage, with health care data for >60 million patients during the period of the analysis.

Results: The literature search retrieved 7 articles for full-text review, and only 1 met the criteria for inclusion. This study described the cumulative
incidence of fistulas in a CD population from Minnesota over 20 years. From the reported data, the estimated number of prevalent cases with
fistulizing CD in the United States was ~76,600 in 2017 (~52,900 anal, ~7400 rectovaginal, ~2300 enterocutaneous, and ~14,100 internal). Analysis
from the US health care database resulted in an estimated number of ~75,700 patients, confirming the robustness of the original estimate from

the literature.

Conclusions: Based on 2 separate analyses, the estimated number of patients with fistulizing CD in the United States is ~77,000 patients.
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INTRODUCTION

Fistula is a common and severe complication of Crohn’s
disease (CD) that affects up to 50% of patients within 20 years
of initial diagnosis.”? It is associated with substantial mor-
bidity and significant impairment in health-related quality
of life.* Treatment options are limited and often provide only
transient benefit, with more than one-third of patients experi-
encing recurrent fistulas despite medical therapy.**

The pathogenesis of fistula formation in patients with
CD is not completely understood; however, histologic evidence
suggests that fistulas arise as a consequence of an epithelial
barrier defect caused by an ongoing inflammatory process." *
Epithelial-mesenchymal transition of intestinal epithelial cells
results in transformation of the cells to an invasive phenotype,
leading to penetration of adjacent tissue layers and the even-
tual establishment of a connection to other organs or the skin
surface.'*

Fistulas in patients with CD are typically classified ac-
cording to anatomic location as anal, rectovaginal, enterocu-
taneous, or internal.® Anal fistulas may be further classified
as either simple or complex based on the location in relation
to the external anal sphincter, number of tracts, and presence
or absence of associated complications, such as strictures and
abscesses.” Compared with simple fistulas, complex fistulas are
associated with a worse prognosis and are more likely to require
radical surgical procedures, such as stoma and proctectomy.®
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8 Studies in patients with CD suggest that 71%-84% of anal
fistulas are complex.% 81

Despite the burden imposed on patients, limited data are
available on the epidemiology of fistulizing CD in the United
States. The aim of the present study was, therefore, to estimate
the US prevalence of fistulizing CD and describe the prevalence
of CD-related fistulas according to type. A systematic literature
review was performed to identify population-based epidemio-
logic data sufficient to estimate the number of prevalent cases
in the United States. In addition, prevalent cases from a large
US claims database were extrapolated to the US population
and used as a validation approach to assess the robustness of
the estimate derived from the published literature.

METHODS

Systematic Literature Review

A search of the PubMed database was performed for
published articles about the epidemiology of fistulas in patients
with CD in the United States between January 1, 1970, and
February 15,2017, with the aim to estimate the number of prev-
alent cases existing in the United States (see the Supplementary
Data for the full search algorithm). The results were screened
by 2 of the authors to identify potentially relevant articles for
full-text review based on predefined selection criteria (popula-
tion-based studies conducted in US patients with CD reporting
data on the epidemiology of fistulas). Bibliographies of the
selected articles were also screened to identify any additional
potential sources of relevant data. Any discrepancies between
authors regarding the eligibility of an article for full-text re-
view were resolved through discussion and agreement. Articles
selected for full-text review were obtained and reviewed for rel-
evance using the same criteria noted previously.

Data Analysis

Relevant data from the literature search were used to
calculate the number of prevalent cases of fistulas accord-
ing to type (anal, rectovaginal, enterocutaneous, or internal)
in US patients with CD. The calculation methods used were
not predefined a priori, as they needed to be decided based
on the type of data identified from the literature search. As
the relevant data obtained from this search were about the
cumulative incidence of fistulas over time in the CD pop-
ulation (see the Results), we derived from this the incident
cases of fistulas in the incident CD population and in the
rest of the CD population. Then, using the US incidence and
prevalence of CD derived from published literature, and pro-
jected to 2017, the overall incidence of fistulizing CD was
estimated. Incident cases according to the type of fistula
were calculated from the estimated total incidence for fistu-
lizing CD and from the distribution of fistulas reported by
Schwartz et al.? (Table 1).
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TABLE 1. Summary of Results Derived From the
Population-Based Epidemiologic Study?

CD diagnosis, No. 1692
Fistula diagnosis, No.

Patients 59
Episodes 88
Fistula episodes/patient, No. (%)

1 39 (66)
2 13 (22)
23 7(12)
Cumulative incidence of fistulizing CD, %

Year 1 after diagnosis 21.0
Year 5 after diagnosis 26.0
Year 10 after diagnosis 33.0
Year 20 after diagnosis 50.0
Type of fistula, No. (%)

Anal 48 (55)
Rectovaginal 8(9)
Enterocutaneous 5(6)
Internal® 27 (31)

2Excludes 6 residents with diagnosis of CD who declined consent.
*Includes enteroenteric (n = 21), enterovesical (n = 3), and entero-intraabdominal
(n=3).

Prevalent cases of fistula were derived from the incident
cases and the duration of fistula episodes according to the fol-
lowing formula: point prevalence = incidence * duration of
condition.

Because the duration of fistula episodes varies according
to the type of fistula, prevalent cases were calculated separately
for each type. For each type of fistula, duration was based on
the distribution of patients across a number of episodes, the
median duration of the episodes of that type of fistula, and
the median time between episodes, as previously reported.> ®
Further details are provided in the Supplementary Data.

After the estimations were done, new evidence from a
population-based epidemiologic study evaluating the incidence
and prevalence of CD was published.!! To assess the stability of
the original estimate, a post hoc sensitivity analysis based on the
new published data was performed. This study evaluated the in-
cidence and prevalence of CD in Olmsted County, Minnesota,
from 1970 to 2010, and reported an age- and sex-adjusted in-
cidence of 10.7/100,000 person-years in the period 2009-2010
and a prevalence of 246.7/100,000 persons in 2011. The 2017
local incidence and prevalence of CD were derived from the
reported local incidence and prevalence using a logistic regres-
sion model; the resulting estimates were extrapolated to the US
population based on the 2017 population estimate published by
the US Census Bureau.!? The estimated prevalent cases of fis-
tulizing CD were then recalculated using the revised incidence
and prevalence estimates for CD.
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Population-Based Database Analysis

To validate the prevalence estimate derived from the pub-
lished literature, the prevalence of fistulizing CD among individ-
uals in a population-based US claims database was extrapolated
to the US population and compared with the literature-based
estimate. The analysis was performed using the Truven Health
MarketScan Database (Truven Health Analytics, Ann Arbor,
MI, USA), which included patient-level claims for 62.7 million
individuals with active records during the period of analysis.
This database is aligned to the US census, so it represents a
faithful representation of the US population with employ-
er-provided health insurance. At the time of the analysis, the
database included claims data through December 31, 2014.

Prevalent cases of CD were identified by screening for
at least 1 claim with an International Statistical Classification
of Diseases and Related Health Problems (ICD)-9 code re-
lated to CD (555.0, 555.1, 555.2, and 555.9) using 5 years of
history to ensure that patients with quiescent disease were not
excluded. Patients with fistulizing disease were then identified
using the ICD-9 code (see the Supplementary Data for a full
list of codes). To maximize the probability of identifying cases
of fistulizing CD, relevant surgical codes were also used. From
identified incident cases of each type of fistula, the respective
prevalent cases were calculated considering their duration ac-
cording to published data.

Cases identified in 2014 were screened against those from
prior years to identify duplicates. Given that no ICD-9 or sur-
gical codes are available for enterocutaneous fistulas, the preva-
lence was estimated by multiplying the number of records with

the ICD-9 code for “intestinal fistulas excluding the rectum/
anus” by 19%, based on the proportion of intestinal nonanal
fistulas that were classified as enterocutaneous in a prior study.’
The prevalence of internal fistulas was adjusted accordingly to
reflect the assignment of cases to enterocutaneous fistulas. The
estimated prevalence of each type of fistula was extrapolated to
the 2017 US population using the population projection pub-
lished by the US Census Bureau.'?

RESULTS

Systematic Literature Review

The literature search retrieved a total of 26 records, 1 of
which was judged to be potentially eligible for inclusion and
selected for full-text review. A manual review of the references
identified an additional 6 articles (Fig. 1), resulting in a total
of 7 articles undergoing formal full-text review. Finally, only
1 study met the criteria for inclusion (see the Supplementary
Data for a list of excluded studies and the corresponding rea-
sons for exclusion).

In the study selected for inclusion, Schwartz et al.> ana-
lyzed the medical records of all Olmsted County residents who
were diagnosed with CD from 1970 to 1993 and who developed
a fistula before December 31, 1995. The findings of the study
are summarized in Table 1. The reported incidence of fistulas
was 21% at 1 year after CD diagnosis. However, the cumulative
incidence at 20 years after diagnosis was 50%, and thus it can
be concluded that the cumulative incidence of fistulas between
years 2 and 20 after diagnosis was 29% (ie, 50% minus 21%).

(n=26)

Records identified through
database searches

A\

Titles/abstracts screened

A4

(n=26) Records excluded (n = 6)
Population/outcomes (n = 4)
| Population/geography/outcomes (n = 1)

Population/study type/outcomes (n = 1)

(n=1)

Full-text articles screened

Study type (n=1)

Additional articles identified
via bibliography search .
selected for full-text review g
(n=6)

A4

(n=7)

Total full-text articles screened

Records excluded (n = 25)
Population/outcomes (n = 8)
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Population/geography (n = 3)

A4

Population/study type (n = 2)
Geography (n = 2)

(n=1)

Full-text articles selected

Outcomes (n = 2)
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v

Study type/geography (n = 1)

(n=1)

Total included studies

FIGURE 1. Literature review flow diagram (Preferred Reporting Items for Systematic Reviews and Meta-Analyses).
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As analysis of the cumulative incidence of fistulas during years
2 to 20 following the diagnosis of CD was linear,” it was con-
cluded that the incidence of fistulas was 1.5% every year over
this period (29%/19 years). Thus, at a given calendar year, the
overall incidence of fistulizing CD is 21% of the incident CD
population plus 1.5% of the rest of the CD population (ie, prev-
alent minus incident CD patients). This approach was followed
to estimate the overall incidence of fistulizing CD, and, for
that, the US incidence and prevalence of CD were derived from
the published literature. In summary, the number of incident
cases of CD was estimated using a weighted average incidence
of 8.2/100,000 person-years. This was based on the age-strat-
ified incidence of CD reported in a large and geographically
diverse US population,'® under the assumption that the US
incidence of CD has stabilized since the 1970s, as previously
described.'* 15 Prevalent cases of CD in 2017 were estimated
projecting the most recent countrywide prevalence rates avail-
able (2004-2009),'¢ assuming that the increasing trend has con-
tinued through to the present (see the Supplementary Data for
the projected US prevalence). For estimating both incident and
prevalent cases of fistulizing CD, rates were projected to 2017
using population estimates from the US Census Bureau (326.6
million)."? The calculation resulted in a total of 15,732 (95%
confidence interval [CI], 2302-29,162) incident cases with fistu-
lizing CD (Table 2). Incident cases according to the type of fis-
tula are summarized in Table 3. Prevalent cases for each type of
fistula derived from the incident cases and the duration of each
type of fistula are also shown in Table 3. The addition of the
prevalent cases for each type of fistula yielded a total of 76,616
(95% CI, 11,209-142,026) prevalent cases for fistulizing CD.

Population-Based Database Analysis

The results of the population-based database analysis are
presented in Table 4. Extrapolation of claims data for fistuliz-
ing CD to the 2017 US population resulted in an estimation
of 75,666 (95% CI, 73,950-77,382) prevalent cases. Consistent
with the literature-based analysis, anal fistulas were the most

common type of fistula, followed by internal, rectovaginal, and
enterocutaneous. The close agreement between the estimates
derived from the population-based database analysis and sys-
tematic literature review confirms the robustness of the litera-
ture-based estimate.

Post Hoc Analysis

As mentioned above, this post hoc analysis was per-
formed to assess the effect of newly published estimates of the
incidence and prevalence of CD on the estimated prevalence of
fistulizing CD. Projection of the reported incidence and prev-
alence of CD in Olmsted County'"'*'>17 to 2017 by means of
logistic regression (see the Supplementary Data for the pro-
jected incidence and prevalence) and extrapolation to the 2017
US population yielded 34,965 and 969,364 incident and prev-
alent cases of CD, respectively. Recalculation of the number
of patients with fistulizing CD using these figures resulted in a
total of 105,217 prevalent cases.

DISCUSSION

The present study estimates, from published data, that
there were ~76,600 prevalent cases and ~15,700 incident cases
of fistulizing CD in the United States in 2017 (Table 3). The
distribution of prevalent cases according to the type of fistula
(~52,900 anal, ~7400 rectovaginal, ~2300 enterocutaneous, and
~14,100 internal) implies that 11.7% of US citizens with CD
have fistulizing CD at a given time point (8.1% anal, 1.1% rec-
tovaginal, 0.3% enterocutaneous, and 2.2% internal).

According to our results, cross-sectionally, more than
two-thirds of CD patients with fistulizing disease suffer from
the anal type. It is estimated that ~75% of anal fistulas in
the CD population are complex.® °® From our results it may
be inferred that, at any point in time, ~40,000 patients in the
United States could be suffering from this hard-to-treat, dis-
abling, and relapsing type of anal fistula, which commonly
requires management with aggressive medical treatments and
repeated surgeries.

TABLE 2. Estimated Incident Cases of Fistulizing CD in the US

2009 2017

Incidence of

Patients, No.  Fistulizing CD, %

Incident Cases of Fistulizing

Incident Cases of Fistulizing

CD, No. (95% CI) CD, No. (95% CI)

25,266 21.0
539,734° 1.5

Incident CD cases

Prevalent minus inci-
dent Crohn’s cases

Total Crohn’s cases

5306 (3669-7064)
8238 (0-18,764)

13,544 (1981-25,107) 15,732¢(2302-29,162)

Rounded values displayed; calculations performed without restricting number of decimal places.

*Calculated based on weighted average incidence of 8.2/100, 000."

®Calculated as prevalent cases of CD! — estimated incident cases of CD from Khalili et al.®
°Based on estimated CD population in 2017. This estimation was based on projection of reported US prevalence of CD from 2004-2009'¢ to 2017 (656,264 patients), along with
2017 population statistics, from the US Census Bureau.'? Projection of reported US prevalence of CD to 2017 is shown in the Supplementary Data.
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TABLE 3. Estimated Incident Cases, Duration, and Prevalent Cases of Fistulizing CD in the United States

2017 Incident Cases

2017 Prevalent Cases®

Type No. (95% CI) Duration, y* No. (95% CI)

Anal 8581 (1255-15,907) 6.2 52,862 (7734-97,993)
Rectovaginal 1430 (209-2651) 5.1 7356 (1076-13,636)
Enterocutaneous 894 (131-1657) 2.5 2251 (329-4172)
Internal 4827 (706-8948) 2.9 14,147 (2070-26,225)
Total 15,732 (2302-29,162) - 76,616 (11,209-142,026)

Rounded values displayed; calculations performed without restricting number of decimal places.
“Calculated based on reported median duration of fistula episodes,® categorical distribution of patients experiencing each quantity of episodes,” and median time between epi-

sodes.? Further details are provided in the Supplementary Data.
Calculated as: incident cases * duration.

Rectovaginal fistula in the CD population is a complica-
tion that is exceedingly difficult to treat and markedly embar-
rassing for patients. Traditionally, treatment of CD-associated
rectovaginal fistulas has been surgical, as medical management
is fraught with failure.'®?° Unfortunately, propensity to relapse
makes re-repair often necessary. According to our results, at
any time, more than 7000 women in the United States could be
facing this significant and distressing problem.

Although enterocutaneous fistulas may be secondary to
surgery in CD patients, most commonly they occur spontane-
ously as a consequence of an underlying bowel inflammation."
22 Enterocutaneous fistulas are commonly associated with mal-
nutrition as a consequence of fistula output, wound infection,
and coexisting sepsis.?"* #* Enterocutaneous fistulas rarely re-
spond to medical treatment,"?> and, as a consequence, the ma-
jority of patients need surgical intervention and resection.?>
Unfortunately, these surgeries are associated with long hospital
stays and high morbidity and mortality.? From our results, we
conclude that more than 2000 US citizens are at risk of death
due to CD-related enterocutaneous fistulas.

According to our findings, approximately 14,000 US CD
patients could be suffering from internal fistulas at any point in
time. However, internal gut-to-gut fistulas may be difficult to
diagnose, particularly if only a short segment of the bowel is
bypassed, and are often found incidentally during surgery.?® As
a consequence, our estimates refer to diagnosed internal fistu-
las, rather than to existing internal fistulas.

Our literature-based findings were supported by a popula-
tion-based US database analysis that yielded ~75,700 prevalent
cases (Table 4). The striking agreement between the estimates
derived from 2 independent sources confirms the robustness of
the estimate and supports the generalizability of the findings.

The strengths of population-based studies include the
near complete case ascertainment and the ability to assess lon-
gitudinal outcomes. In the study on which the present analysis
was based, Schwartz et al.? analyzed data from the Rochester
Epidemiology Project, a medical records linkage system that
captures and records diagnostic information for virtually all

TABLE 4. Estimated Prevalent Cases of Fistulizing CD
Based on the US Claims Database Analysis

2014 Prevalent Cases*® 2017 Prevalent Cases®

Type No. (95% CI) No. (95% CI)
Anal 56,004 (54,398-57,610) 57,359 (55,714-59,004)
Rectovaginal 6064 (5656-6472) 6211 (5793-6629)
Enterocutaneous 3188 (2960-3416) 3265 (3031-3499)
Internal® 16,918 (16,303-17,533) 17,327 (16,697-17,957)
Total¢ 73,878 (72,203-75,553) 75,666 (73,950-77,382)

Rounded values displayed; calculations performed without restricting number of dec-
imal places.

“Based on number of prevalent cases among active records as of December 31, 2014.
"Extrapolated to US population based on projected population for corresponding
year published by the US Census Bureau."

“No specific ICD-9 or surgical codes are available for enterocutaneous fistulas. Cases
were estimated as an extrapolation from prior literature (please see Population-Based
Database Analysis in the Methods section).

dSum of prevalent cases for different fistula types exceeds total prevalent cases due to
patients with >1 type of fistula.

residents of Olmsted County in a central diagnostic index. In
any 4-year period, it is estimated that 95% of the residents are
examined at a center affiliated with 1 of the 2 participating
health care systems.””-?® Of the 175 patients with a diagnosis of
CD identified in the central diagnostic index, 169 (97%) pro-
vided consent to review their medical records.” The high ascer-
tainment of cases of CD, coupled with the ability to review the
medical records of nearly all identified cases, facilitated a pre-
cise identification of patients with fistulizing CD.

The findings of the literature-based estimations should
be interpreted with due consideration of certain limitations,
including the limited availability of data from published epi-
demiologic studies. In particular, fistula frequencies in the CD
population were derived from a study conducted in Olmsted
County,” and therefore the extent to which these data are appli-
cable to the overall US CD population is uncertain. However,
the fistula frequencies reported in that study are largely
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consistent with those reported outside the United States (eg,
the cumulative frequency of anal fistulas at 20 years in a New
Zealand CD population-based cohort was 28%° compared with
26% in Olmsted County?), which suggests that fistula frequency
in the CD population does not appear to be significantly af-
fected by geography in populations of European descent.

It should be noted that a number of assumptions have
been made to estimate prevalent cases of fistulas in the CD
population that may have led to overestimation. The study used
as the source to estimate fistula frequencies in US patients with
CD was published in 2002.? If recent improvements in the care
of CD patients have led to a reduction in the occurrence of
fistulas, our numbers would be overestimated. In fact, a very
recent study, also conducted in Olmsted County, has reported
a decrease in the cumulative incidence of perianal fistulizing
CD after 1988.” However, the projection of US CD prevalence
to 2017 was done assuming that the trend for an increase, re-
vealed by the most recent countrywide data (2004-2009),'¢ has
continued through to the present. In addition, the study con-
sidered to estimate the incidence of CD, although conducted in
a geographically diverse US population, did contain a female
cohort.” Although extrapolation of a female incidence rate to
the overall population appears reasonable as US data from dif-
ferent geographic regions show that incidence rates of CD in
women are essentially the same as in the overall population,'"
30.31 the study cohort mostly consisted of white patients, which
may have led to an overestimation of the incidence of CD.
Disease duration was, however, estimated by including not only
the duration of episodes, but also the time between episodes.
This means that the reported prevalent cases include patients
with fistulizing disease who were in temporal remission between
2 active phases. Lastly, the overall prevalence of fistulizing CD
was obtained from the addition of the prevalence estimates for
each type of fistula. This was based on the observation that the
vast majority of patients do not experience fistulas of different
types at the same time. However, although rare, patients suf-
fering from 2 types of fistulas simultaneously would have led to
double counting.

A limitation of our literature-based estimation of preva-
lent cases is the relatively large size of the Cls, which is driven
by the limited size of the CD population in the study used as
the data source. Likewise, for the estimation of fistula dura-
tion, no CI could be derived, as they were not reported in the
articles used as data sources. In any case, it should be noted
that the literature-based estimate was highly consistent with
a different estimate derived from a large health care database
with a nationally representative patient population. This type
of analysis is, however, subject to potential bias due to misclas-
sification or underreporting of diagnoses and procedures. In
addition, any potential difference in the frequency of fistulas in
the employer-insured population vs the rest of the population
might affect the results. Also of note, a potential source of over-
estimation is the identification of CD patients based on 1 CD
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ICD-9 code, as this could lead to the selection of patients with-
out a properly confirmed diagnosis of CD. This was done to
avoid missing quiescent cases and, above all, recently diagnosed
cases, because, as shown by Schwartz et al.,? fistulas associated
with CD have the highest incidence at the time of diagnosis.
Accordingly, it is crucial that recently diagnosed cases are not
lost. As a reference, the estimated number of CD patients from
the database in 2014 based on 1 CD ICD-9 code was 634,455
patients, compared with 506,239 when at least 2 CD ICD-9
codes are used. In our opinion, it is hard to know which figure
is closer to reality.

All things considered, collectively, the results of the 2
analyses provide corroborative evidence to support the esti-
mated US prevalence of fistulizing CD.

After completion of the study, new data from a popula-
tion-based cohort study evaluating the epidemiology of CD in
Olmsted County were published.!" The findings indicated that
the prevalence of CD increased by 41% from 2001 to 2011, and
by 31% from 1991 to 2001. However, the US prevalence of CD
estimated from Olmsted County data of 785,000 patients for
2010 differed markedly from the published estimate of 565,000
for 2009, which was based on an analysis of claims data from
a regionally diverse population of >12 million commercially
insured individuals.'® Although the reasons for this apparent
discrepancy are unknown, it may be partially attributable to
the exclusion of publicly insured and uninsured individuals
in the prior study, as well as potential differences in the eth-
nic diversity of the populations in the 2 studies. Notably, the
Olmsted County population is considerably less ethnically
diverse than the broader US population®?; non-Hispanic white
individuals represent 81% of the Olmsted County population
compared with 61% of the US population.®*3* Epidemiologic
studies conducted in the United States have shown that the
highest prevalence of CD is observed in non-Hispanic white
individuals.?® 3% 3¢ Moreover, the geographic distribution of CD
is heterogeneous, with higher rates observed in the Midwest
than in other regions.!! %3537 All this suggests that the extrap-
olation of CD prevalence from Olmsted County residents to
the US population may very likely lead to a significant overes-
timation in the number of individuals with CD. The results of
this sensitivity analysis should, therefore, be interpreted only
as an upper limit for the estimated prevalence of fistulizing CD
under the most extreme assumption regarding the total num-
ber of patients at risk.

CONCLUSIONS

This study is an attempt to estimate the prevalence rates
for CD fistulas by validating a literature-based analysis with a
large US claims database. As such, it highlights the significance
of this devastating complication of CD. With >75,000 patients
in the United States suffering from CD fistulas, there is a tre-
mendous unmet need for novel therapeutic options in this sub-
population of patients with CD.
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