
Crohn's & Colitis 360, 2021, 3, 1–11
DOI: 10.1093/crocol/otab023
Advance access publication 13 May 2021
Observations and Research

Received for publications: January 12, 2021. Editorial Decision: February 24, 2021
© The Author(s) 2021. Published by Oxford University Press on behalf of Crohn's & Colitis Foundation.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), 
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Methodology and Initial Results From a Real-World 
Observational Cohort of Patients With Inflammatory Bowel 
Disease: TARGET-IBD
Benjamin Click, MD, MS,*,  Edward L. Barnes, MD, MPH,† Benjamin L. Cohen, MD,* 
Bruce E. Sands, MD, MS,‡ John S. Hanson, MD,§ Miguel Regueiro, MD,*,  David T. Rubin, MD,¶ 
Marla C. Dubinsky, MD,|| Derek R. Gazis, MS,** Laura Dalfonso, MBA,** Janet S. Hildebrand, 
MPH,** Julie M. Crawford, MD,**,  and Millie D. Long, MD, MPH†

*Department of Gastroenterology, Hepatology, and Nutrition, Cleveland Clinic, Cleveland, OH, USA
†Division of Gastroenterology and Hepatology, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA
‡Henry D. Janowitz Division of Gastroenterology, Icahn School of Medicine at Mount Sinai, New York, NY, USA
§Atrium Health Gastroenterology and Hepatology, Charlotte, NC, USA
¶Inflammatory Bowel Disease Center, University of Chicago Medicine, Chicago, IL, USA
||Division of Pediatric Gastroenterology, The Susan & Leonard Feinstein IBD Clinical Center at Icahn School of Medicine at Mount Sinai,  
New York, NY, USA
**Target RWE, Inc., Durham, NC, USA
Address correspondence to: Benjamin Click, MD, MS, Department of Gastroenterology, Hepatology, and Nutrition, Cleveland Clinic, 9500 
Euclid Ave, Cleveland, OH 44195, USA (clickb@ccf.org).

Background: Data on care patterns for inflammatory bowel disease (IBD) from large-scale, diverse clinical cohorts in real-world practice are 
sparse. We developed a real-world cohort of patients receiving care at academic and community sites, for comparative study of therapies and 
natural history of IBD.
Methods: We describe novel methodology of central abstraction of clinical data into a real-world IBD registry with patient reported outcomes 
(PROs). Baseline demographics, clinical characteristics, healthcare utilization, and disease metrics were assessed. Bivariate statistics were used 
to compare demographic and clinical data by Crohn disease (CD) or ulcerative colitis (UC) and site of care (academic, community).
Results: In 1 year, 1343 IBD patients (60.1% CD, 38.9% UC) were recruited from 27 academic (49.5%) and community (50.5%) sites, exceeding 
expectations (110% enrolled). Most participants also consented to provide PROs (59.5%) or biosamples (85.7%). Overall, 48.7% of the cohort 
provided a baseline PRO, and 62.6% provided a biosample. Compared to UC, CD subjects had higher prior (34.1% CD vs 7.7% UC; P < 0.001) 
and current (72.1% vs 47.9%; P < 0.001) biologic utilization. CD participants from academic sites had more complicated disease than those 
from community sites (62.5% vs 46.8% stricturing/penetrating; 33.5% vs 27% perianal; 36.8% vs 14.5% prior biologic, respectively). Nearly all 
(90.4%) participants had endoscopic data of whom 37.7% were in remission. One-year retention was 98.4%.
Conclusions: Centralized data abstraction and electronic PRO capture provided efficient recruitment into a large real-world observational cohort. 
This novel platform provides a resource for clinical outcomes and comparative effectiveness research in IBD.

Lay Summary 
Data on inflammatory bowel disease (IBD) care patterns in the real-world setting are sparse. This real-world cohort of patients with IBD receiving 
care at academic or community sites provides a novel platform to study treatment pattern differences and clinical outcomes.
Key Words:  Crohn disease, ulcerative colitis, real-world, comparative effectiveness, academic, community, registry

Introduction
An estimated 3.1 million individuals in the United States 
are affected by inflammatory bowel disease (IBD), including 
both Crohn disease (CD) and ulcerative colitis (UC).1 IBD 
significantly impacts quality of life, and can lead to substan-
tial healthcare resource utilization. The care of IBD patients 
generates an estimated $14–31 billion in direct and indirect 
costs per year.2 Costs of care are unevenly distributed across 
the population as approximately 20% of patients with IBD 
account for 80% of all costs.3

While multiple biologic and small molecule therapies have 
been developed since the approval of first-in-class antitumor 
necrosis factor (TNF) biologic infliximab for the treatment of 
CD in 1998 and UC in 2005, our understanding of the appro-
priate sequencing of these therapies is limited. With a paucity 
of published data from randomized clinical trials (RCTs) on 
comparative effectiveness of biologic therapies, many deci-
sions regarding first- and second-line biologic therapy use are 
primarily based on the experience of the treating clinician, 
opinion, experiential-based treatment algorithms, insurance 
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or payer reimbursement, and shared-decision making with 
patients.

Although RCTs remain the highest level of evidence for the ap-
proval of new therapies, the majority of patients with IBD would 
not qualify for such clinical trials.4 Thus, the generalizability of 
the results from RCTs may only be applicable to a relatively 
narrow patient population. Real-world cohort studies offer an 
opportunity to evaluate health outcomes associated with novel 
therapies among patients with CD and UC, who have multiple 
comorbidities and varying degrees of compliance. Additionally, 
real-world observational studies allow for investigations of 
comparative effectiveness, safety, tolerability of newly developed 
therapies, and sequencing of treatment options among patients 
receiving care in usual clinical practice. Furthermore, observa-
tional studies allow for data to be collected on clinical effective-
ness, the outcomes associated with agents in real-world practice, 
as compared to efficacy, which is a measure of outcomes under 
the narrow confines of RCTs.

Several novel concepts in the treatment of IBD have 
emerged in the past decade including more aggressive use of 
combination therapy,5,6 therapeutic drug monitoring,7 and 
treat-to-target management strategies.8–11 Additionally, an in-
creased emphasis has been placed on the role that comorbid 
conditions, such as anxiety and depression, play in the disease 
course of patients with IBD.12–15 As new guidelines emerge to 
incorporate these shifts in the management of patients with 
both CD and UC,14,16–21 having a real-world cohort to evaluate 
changes in practice patterns is critical to assess the effective-
ness of practice modifications and opportunities for further 
improvement. Thus, the aim of this longitudinal observational 
study is to establish a large cohort of patients treated for IBD 
at both academic and community sites across the United States 
to evaluate the course of disease in different populations and 
under different treatment conditions, and to develop evidence-
based decisions for IBD-specific therapy in a large population 
of patients receiving care in real-world practice.

Materials and Methods
TARGET-IBD is a longitudinal observational cohort study be-
ginning in July 2017 of patients with IBD receiving medical care 
across academic (N = 21) institutions and community (N = 13) 
gastroenterology practice sites in the United States. The struc-
ture of TARGET-IBD is similar to that of other TARGET obser-
vational cohorts (TARGET-NASH, TARGET-HCC, TARGET-
DERM, TARGET-PBC, TARGET-HBV) which aim to describe 
the real-world diagnosis, management, and disease course.22–24

Inclusion Criteria
Adults (≥18 years) and children (2–17 years) with a diagno-
sis of CD, UC, or indeterminate colitis (inflammatory bowel 
disease undefined) as determined by a treating physician and 
who are receiving any prescription therapy for IBD are eli-
gible for inclusion. Patients unable to provide written in-
formed consent/assent, enrolled in any interventional study 
for IBD therapy, those with a history of prior total abdominal 
colectomy for UC, or those not meeting the inclusion criteria 
are excluded.

Study Objectives
TARGET-IBD is a core resource for important collaborative 
translational studies utilizing biospecimens and clinical data 
from diverse patient populations. The primary and secondary 
aims of the study are listed in Table 1 and focus on evaluating 
the clinical effectiveness and safety of various treatment re-
gimens for IBD. Data from the cohort may rapidly inform 
strategies to improve the management of patient populations 
that are underrepresented in clinical trials.

Study Procedures and Ethical Considerations
Up to 15,000 participants with IBD, including both adult 
and pediatric populations, will be enrolled in TARGET-
IBD. Clinical patient management follows each site’s local 

Table 1. Primary and secondary aims of TARGET-IBD

Primary aims • Evaluate IBD treatment regimens being used in clinical practice

•  Examine outcomes of biosimilar use, including nonmedical switches from originator biologic, reverse switches back to 
the originator, and cross-switches between biosimilars

•  Examine populations underrepresented in phase III clinical trials

•  Evaluate optimal duration, timing, sequence, and combination of IBD therapy(ies) to achieve clinical response and clin-
ical remission

• Evaluate endoscopic outcomes

•  Estimate adverse event frequency and severity and describe management practices

•  Evaluate outcomes related to enrollment in, utilization of, and satisfaction with patient support programs

Secondary aims •  Describe response rates and safety in special populations

•  Evaluate drug–drug interactions

•  Evaluate health outcomes and durability of clinical response/clinical remission and time to relapse/treatment failure

•  Evaluate optimal dosing of therapy (eg, escalation of dosing of biologics)

•  Determine predictors of treatment response

•  Evaluate outcomes and durability of clinical response specifically among those with extraintestinal manifestations

•  Evaluate corticosteroid use

•  Evaluate malignancies

•  Evaluate opportunistic infections

•  Evaluate paradoxical reactions to therapies

•  Evaluate PROs measures

•  Evaluate surgeries and hospitalizations
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standard of care, and no specific treatments, clinical assess-
ments, or laboratory tests potentially influencing care are 
dictated by enrollment. Central and/or local institutional 
review board (IRB) approvals are obtained prior to enroll-
ment. The entire study is conducted in accordance with 
good clinical practice requirements and compliance with 
the ethical principles described in the current revision of 
the Declaration of Helsinki. A  transparent informed con-
sent form is given to potential participants by their clin-
ician; this form explains that their information will be used 
for the study, but also may be shared with others, including 
persons, agencies, or companies that enter into a contract 
with Target RWE to have access to such information. There 
is a biorepository collection consent that is an optional 
component of the study, and its consent spells out that 
samples may be used for research, and that biospecimen in-
formation may also be shared with companies contracting 
with the study sponsor. Throughout the study, all informa-
tion provided to industry partners is given in an aggregated 
or deidentified manner to further protect study participants 

and ensure data sharing is done ethically and in compliance 
with participant consent.

Consented patients provide up to 3 years of retrospective, 
redacted medical information and are then followed pro-
spectively for up to 5  years (Table 2). There are no study-
mandated interventions or assessments and clinical follow-up 
is determined by the treating physician. Redacted medical re-
cords from participating sites are uploaded every 6 months 
into a secured data repository. Central abstractors then col-
lect information on patient demographics, comorbid con-
ditions, disease characteristics, medication use, healthcare 
utilization, imaging tests, endoscopic procedures, surgical re-
ports, pathology reports, and laboratory tests.

All data are stored centrally by an electronic data capture 
system. Clinical monitors review select data to ensure entered 
data correspond with data in the source document (ie, re-
dacted medical records). Coding is performed as appropriate 
using MedDRA and WHODrug dictionaries.

Patients who enroll in an interventional clinical trial at any 
point during follow-up are flagged and data collection is tem-

Table 2. Table of procedures for TARGET-IBD activity

Activity Screening/enrollment visit* Follow-up

Year 1 Year 2 Year 3 Year 4 Year 5

Month 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Informed consent X                     

Inclusion/exclusion X                     

Blood sample collection† X    X    X    X    X    X

PRO surveys‡ X X X X X X X X X X X X X X X X X X X X X

Medical records submission¶ X§ X X X X X X X X X X X X X X X X X X X X

*Study procedures will be completed at a regularly scheduled clinic visit.
†Participants will be asked to provide an optional blood sample.
‡Participants will be asked to complete optional PRO measures every 3 months.
§Three years of redacted historical records may be submitted following the Screening/Enrollment visit.
¶During the follow-up period, redacted medical records will be submitted every 3 months for up to 5 years. The first submission during the follow-up 
period will be 3 months following the Screening/Enrollment visit. Additional interim medical records submissions may be requested.

Figure 1. Map of currently enrolling sites for TARGET-IBD.
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porarily put on hold for future reactivation. Patients who with-
draw have future data collection cease, but existing or retro-
spective data along with biospecimens remain in the database 
and/or repository, respectively. Patients who transfer care to 
another TARGET-IBD center may continue participation.

Exposure Measures
Data are collected on demographics, comorbidities, disease 
course, disease phenotype, prior IBD-related surgeries and 
hospitalizations, as well as medication utilization.

Outcome Measures
Endoscopic and histologic data are collected as part of routine 
care. When available, endoscopic scores are abstracted from 
clinical documentation, including the Mayo score for UC and 
the simple endoscopic score (SES-CD) for CD. If scoring is 
not available in documentation, descriptors used in the endo-
scopic reporting are captured, including remission/normal, 
mild, moderate, or severe inflammation. These classifications 
have allowed all endoscopic reports to be classified as active 
(any inflammation > normal) or inactive (normal/remission). 
Histologic inflammatory activity data are also collected and 
categorized by inflammation presence, histologic activity 
(mild, moderate, or severe based on highest level of activity 
reported), evidence of chronicity, and presence of dysplasia.

Patient Reported Outcomes
Patients enrolled in TARGET-IBD have the option of com-
pleting patient reported outcome (PRO) measures as well 
as providing blood samples for the biospecimen repository. 
Participation in the collection of these additional measures 
does not affect participation in the main cohort.

Patients who consent are asked to complete the measures at 
3-month intervals either on paper or via a web-based system. 
The PRO measures employed include quality of life, disease 
activity, and medication adherence questionnaires (Table 3). 
Validated disease activity measures include the Manitoba IBD 
index25 and the pediatric UC activity index (PUCAI).26 Bowel 
movement frequency, urgency, rectal bleeding, and other com-
ponents in the PRO-2 for CD and UC are also collected.27,28 
Data are also abstracted from clinical documentation, where 
providers mention bowel movement frequency.

Biorepository Samples
Consent for biospecimens (whole blood and serum) is 
obtained at enrollment and specimens are collected pro-
spectively at 12-month intervals (Table 2). These samples 
are shipped to a central repository for storage to use in fu-
ture analyses. Obtaining samples for biomarkers or DNA 

at a given site are contingent on that site’s IRB regulations. 
Collected samples will be stored indefinitely and may be used 
for teaching as well as research toward the development of 
new medical products or diagnostics tests relevant to IBD.

Statistical Analysis
In the initial report of baseline data, bivariate analyses were 
used to compare characteristics by disease subgroup (CD or 
UC) and by site of care (community vs academic practice). 
Rates of completion of PRO data were calculated, as well as 
initial disease activity classification by PROs and by endo-
scopic outcome data. Rates of completion of biosample collec-
tion were also calculated. All analyses were completed using 
SAS (version 9.4) statistical software (SAS Institute, Cary, NC).

Role of Sponsor
TARGET-IBD receives funding from multiple industry part-
ners. TARGET PharmaSolutions conducts the work under 
the guidance of a Steering Committee consisting of gastro-
enterology thought leaders. Research proposals can be sug-
gested by participating site principle investigators, Steering 
Committee members, Publication Committee members, 
and industry partners; they are in turn reviewed for merit 
and feasibility by the Publications Committee (consisting of 
Steering Committee members and several other gastroenter-
ologists). TARGET PharmaSolutions executed a Cooperative 
Research and Development Agreement (CRADA #299-17) 
with the Food and Drug Administration (FDA) and has peri-
odic meetings at FDA to discuss the cohort’s data.

Results
Year-One Enrollment
Novel methodology of centralized abstraction and electronic 
PRO reporting resulted in recruitment of 1343 IBD patients in 
1 year from 27 sites; data abstraction was completed for 997 
(74.2%) by the end of the year (Fig. 1). The majority (60.1%) 
had CD, were female (54.7%), and Caucasian (86.6%). 
Median age at study entry was 45 years with predominance 
of adult participants (99.3%). Site of care was relatively 
equally represented, with 49.5% (n = 494) of the population 
recruited from academic sites and 50.5% (n = 503) from com-
munity sites (Fig. 2). Special populations of interest included 
elderly IBD (age >65 years) (n = 151, 15.2%), perianal disease 
(n  =  226, 22.7%), and active inflammatory extraintestinal 
manifestations (n = 77, 7.7%). Over the first year, only 16 
(1.6%) participants discontinued with the predominant 
reasons of interventional trial enrollment (n = 6) or subject 
withdrawal (n = 6).

Table 3.  PROs employed in TARGET-IBD

PRO Domain Condition Ages

EuroQol-5D-5L29 Quality of life CD, UC, IBDU Adult

PRO-227 Disease activity CD Adult, pediatric

PRO-228 Disease activity UC Adult

PUCAI26 Disease activity UC Pediatric

MIBDI25 Disease activity CD, UC, IBDU Adult

Adherence measure30 Medication adherence CD, UC, IBDU Adult

IBDU, inflammatory bowel disease undefined; MIBDI, Manitoba inflammatory bowel disease index.
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In the 3-year retrospective period, 21,491 unique 
healthcare encounters were identified, including 2146 endo-
scopic procedures, 994 radiography studies, and 6176 clinic 
visits. Nearly all patients (90.4%) had at least 1 endoscopic 
assessment; including only a participant’s most recent endos-
copy, 37.7% were interpreted as normal. Overall, nearly half 
(48.7%) of the year-one cohort consented to and completed 
at least 1 baseline PRO assessment. A  total of 62.6% con-
sented to and provided biosamples.

Differences by Disease Type
Compared to UC subjects, the median disease duration at the 
time of enrollment was significantly longer in the CD partici-
pants (11 years CD vs 8 years UC; P < 0.001) (Table 4). There 
were more active smokers in CD than UC (11.6% vs 3.8%, 

Figure 2. Rate of TARGET-IBD subject enrollment over the first year by 
site of care.

Table 4. Baseline demographics, disease characteristics, treatment details, and TARGET-IBD activity for the year-one study cohort

All (N = 997) UC (n = 388) CD (n = 599) IBDU (n = 10) P (CD vs UC)

Age at study entry (years)

 Median (n) 45 (992) 47 (385) 44 (597) 37 (10) 0.0137

 Q1–Q3 (IQR) 32–59 (27) 34–61 (27) 30–59 (29) 31–47 (16)

Female sex, n (%) 545 (54.7) 203 (52.3) 339 (56.6) 3 (30) 0.1876

Race, n (%) 0.0946

 White 832 (86.6) 325 (87.4) 499 (86.2) 8 (80.0)

 Black 86 (8.9) 26 (7.0) 59 (10.2) 1 (10.0)

 Other 43 (4.5) 21 (5.6) 21 (3.6) 1 (10.0)

 Not available 36 16 20 0

BMI (kg/m2)

 Median (n) 26 (954) 27 (376) 26 (569) 33 (9) 0.0051

 Q1–Q3 (IQR) 23–31 (8) 24–32 (8) 22–30 (8) 25–42 (17)

Current smoker, n (%) 82 (8.6) 14 (3.8) 67 (11.6) 1 (10.0) <0.0001

Not available 43 20 23 0

Site type, n (%)

 Academic 494 (49.5) 154 (39.7) 333 (55.6) 7 (70.0) <0.0001

 Community 503 (50.5) 234 (60.3) 266 (44.4) 3 (30.0)

Disease duration (years)

 Median (n) 10 (877) 8 (342) 11 (525) 8 (10) <0.0001

 Q1–Q3 (IQR) 4–18 (14) 3–14 (11) 5–22 (17) 3–16 (13)

CD location, n (%) 599 0 599 0 —

 Colon 114 (19.8) NA 114 (19.8) NA

 Ileocolonic 336 (58.4) NA 336 (58.4) NA

 Ileum 125 (21.7) NA 125 (21.7) NA

 Not available 24 NA 24 NA

Perianal disease, n (%) 154 (30.6) 0 (NA) 154 (30.6) 0 (NA) —

 Not available 95 NA 95 NA

CD behavior, n (%) 544 0 544 0 —

 Inflammatory 241 (44.3) NA 241 (44.3) NA

 Stricturing 149 (27.4) NA 149 (27.4) NA

 Penetrating 154 (28.3) NA 154 (28.3) NA

 Not available 55 NA 55 NA

UC extent, n (%) 361 361 0 0 —

 Extensive 176 (48.8) 176 (48.8) NA NA

 Left-sided 139 (38.5) 139 (38.5) NA NA

 Proctitis 46 (12.7) 46 (12.7) NA NA

 Not available 27 27 NA NA
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respectively, P < 0.001). Significantly more CD subjects were 
enrolled at academic sites than community (P = 0.006). CD 
participants had significantly higher rates of previous biologic 
exposure (34.1%) than UC (7.7%) (P < 0.001). Furthermore, 
during the retrospective and prospective study period, those 
with CD had a greater rate of advanced therapy use, with 
72.1% on biologics or small molecules compared to 47.9% 
UC (P < 0.001). For both CD and UC, the most utilized class 
of biologics was anti-TNFs (88.0% CD, 83.9% UC).

Similar proportions of participants underwent endoscopy 
in UC (90.7%) and CD (90.2%) and there were similar 
rates of endoscopic remission between UC (36.2%) and CD 
(38.9%). Radiographic studies were utilized more commonly 
in CD (59.7%) than UC (21.7%). There was increased use 
of MRI compared to other forms of imaging in CD (29.6%) 
compared to UC (16.9%) (P = 0.019).

Variation by Site of Care
The median age of enrolled patients was younger in aca-
demic sites (median 40 years) compared to community sites 
(median 49 years), yet median disease duration was signifi-
cantly longer (12.0 vs 8.0  years, respectively, P  <  0.001) 
(Table 5). Academic sites had slightly more racially diverse 
participants. Academic-enrolled CD participants more com-
monly had stricturing (31.9%) or penetrating (30.6%) 
disease, compared to predominantly inflammatory disease 
(53.2%) at community sites. There was slightly more peri-
anal involvement at academic (33.5%) vs community 
(27.0%) sites. UC extent was similar between enrollment 
locations. Prior biologic use was significantly more com-
mon in academic site participants (33.4%) than community 
subjects (14.1%, P < 0.001).

Biologic use during retrospective and prospective study 
periods was similar in academic and community sites for CD 
(73.9% academic vs 69.9% community, P = 0.28), whereas 
significantly higher proportions of UC patients seen in aca-
demic sites used biologics (57.1% vs 41.9%, P  =  0.003). 
There was a similar rate of mesalamine use for CD patients at 
community and academic sites (34.6% vs 34.2%, P = 0.93).

The utilization of endoscopy was similar in both UC 
(90.6% community vs 90.9% academic, P = 0.92) and CD 
(91.0% community vs 89.5% academic, P = 0.54) by site of 
care. The proportion of endoscopic remission was greater in 
academic participants than community for both UC (42.4% 
vs 32.1%, respectively, P = 0.049) and CD patients (41.8% 
vs 35.4%, respectively, P = 0.13). Radiographically, there was 
increased utilization of MRI compared to other forms of im-
aging in academic participants with CD (34.1% academic vs 
22.7% community; P  =  0.021). Consent to complete PRO 
measures was given by the majority of participants (81.8% 
of those at academic sites and 82.1% of those at community 
sites). Baseline PRO measures were completed by 71.0% of 
those who consented from academic sites and 48.2% from 
community sites; at month 3, these values were 34.4% and 
33.6%; at month 6, these values were 36.0% and 35.2%. 
Finally, consent to give biorepository samples was given by 
73.0% of participants; of those, 85.7% provided at least 1 
sample.

Discussion
TARGET-IBD is a longitudinal observational study conducted 
across both academic and community sites which creates a 
real-world view of the natural history and clinical manage-

All (N = 997) UC (n = 388) CD (n = 599) IBDU (n = 10) P (CD vs UC)

Prior biologics, n (%)

 Anti-TNF 235 (23.6) 29 (7.5) 204 (34.1) 2 (20) <0.0001

 Anti-integrin* 16 (1.6) 4 (1.0) 12 (2.0) 0 (0.0) 0.2376

 Ustekinumab 4 (0.4) 1 (0.3) 3 (0.5) 0 (0.0) 0.5573

Medications during study, n (%)†

 5-ASA 551 (55.3) 339 (87.4) 206 (34.4) 6 (60.0) <0.0001

 IM‡ 406 (40.7) 128 (33.0) 275 (45.9) 3 (30.0) <0.0001

 Steroids§ 568 (57.0) 243 (62.6) 315 (52.6) 10 (100.0) 0.0019

 Anti-TNF 539 (54.1) 156 (40.2) 380 (63.4) 3 (30.0) <0.0001

 Vedolizumab 155 (15.5) 69 (17.8) 85 (14.2) 1 (10.0) 0.1288

 Ustekinumab 61 (6.1) 2 (0.5) 59 (9.8) 0 (0.0) <0.0001

 Tofacitinib 1 (0.1) 1 (0.3) 0 (0.0) 0 (0.0) 0.2141

Healthcare encounter count during study, n†

 Endoscopy 2146 758 1361 27  

 Imaging 994 144 841 9  

IBD surgery during study, n (%)† 260 (26.1) 11 (2.8) 249 (41.6) 0 (0.0) <0.0001

At least 1 PRO completed, n (%) 562 (56.4) 208 (53.6) 351 (58.6) 3 (30.0) 0.1226

Participation ongoing, n (%) 981 (98.4) 376 (96.9) 595 (99.3) 10 (100.0) 0.0032

*Anti-integrin data include natalizumab and vedolizumab.
†Includes both the 3-year retrospective period as well as prospective data collection.
‡Includes azathioprine, mercaptopurine, or methotrexate.
§Includes prednisone, hydrocortisone, methylprednisolone, and budesonide.
5-ASA, 5-aminosalicylate; BMI, body mass index; IBDU, inflammatory bowel disease undefined; IM, immunomodulator; IQR, interquartile range; TNFa, 
tumor necrosis factor alpha.

Table 4. Continued
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Table 5. Baseline demographics, disease characteristics, treatment details, and TARGET-IBD activity for the year-one study cohort by site of enrollment

Community (n = 503) Academic (n = 494) P

Age at study entry (years)

 Median (n) 49 (503) 40 (489) <0.0001

 Q1–Q3 (IQR) 34–63 (29) 30–55 (25)

Female sex, n (%) 273 (54.3) 272 (55.1) 0.8032

Race, n (%)

 White 435 (90.8) 397 (82.4) 0.0006

 Black 28 (5.8) 58 (12.0)

 Other 16 (3.3) 27 (5.6)

 Not available 24 12

BMI (kg/m2)

 Median (n) 27 (498) 26 (456) 0.1748

 Q1–Q3 (IQR) 23–31 (8) 22–31 (9)

Current smoker, n (%) 49 (10.1) 33 (7.0) 0.0840

 Not available 20 23

Disease duration (years)

 Median (n) 8 (404) 12 (473) <0.0001

 Q1–Q3 (IQR) 3–16 (13) 6–21 (15)

CD location, n (%)

 Colon 57 (22.7) 57 (17.6) 0.2953

 Ileocolonic 143 (57.0) 193 (59.6)

 Ileum 51 (20.3) 74 (22.8)

 Not available 15 9

Upper GI tract disease, n (%) 33 (15.4) 62 (22.9) 0.0401

 Not available 52 62

Perianal disease, n (%) 1 (27.0) 93 (33.5) 0.1176

 Not available 40 55

CD behavior, n (%)

 Inflammatory 126 (53.2) 115 (37.5) 0.0009

 Stricturing 51 (21.5) 98 (31.9)

 Penetrating 60 (25.3) 94 (30.6)

 Not available 29 26

UC extent, n (%)

 Extensive 103 (47.9) 73 (50.0) 0.9255

 Left-sided 84 (39.1) 55 (37.7)

 Proctitis 28 (13.0) 18 (12.3)

 Not available 19 8

Prior biologics, n (%)

 Anti-TNF 71 (14.1) 164 (33.2) <0.0001

 Anti-integrin* 2 (0.4) 14 (2.8) 0.0022

 Ustekinumab 0 (0.0) 4 (0.8) 0.0433

Medications during study, n (%)†

 5-ASA 305 (60.6) 246 (49.8) 0.0006

 IM‡ 149 (29.6) 257 (52.0) <0.0001

 Steroids§ 284 (56.5) 284 (57.5) 0.7430

 Anti-TNF 254 (50.5) 285 (57.7) 0.0227

 Vedolizumab 73 (14.5) 82 (16.6) 0.3636

 Ustekinumab 12 (2.4) 49 (9.9) <0.0001

 Tofacitinib 0 (0.0) 1 (0.2) 0.3129

Healthcare encounter count during study, n†

 Endoscopy 942 1204  

 Imaging 389 605  

IBD surgery during study, n (%) 111 (22.1) 149 (30.2) 0.0036

At least 1 PRO completed, n (%) 248 (49.3) 314 (63.6) <0.0001

Participation ongoing (%) 491 (97.6) 490 (99.2) 0.0478

*Natalizumab or vedolizumab.
†Includes both the 3-year retrospective period as well as prospective data collection.
‡Includes azathioprine, mercaptopurine, or methotrexate.
§Includes prednisone, hydrocortisone, methylprednisolone, and budesonide.
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ment of patients with IBD. Utilizing novel registry methods 
including centralized data abstraction and electronic PROs 
has allowed TARGET-IBD to surpass enrollment expectations 
and rapidly build a sizeable, representative IBD cohort. The 
data ascertained from participating subjects provide valuable 
information on the clinical effectiveness of IBD-related inter-
ventions. Thus, TARGET-IBD represents a powerful prospect-
ive cohort to address critical questions in IBD.

We observed several unique features of the year-one 
TARGET-IBD cohort. First, enrollment was rapid and ex-
ceeded expectations. Enrollment in TARGET-IBD during the 
first year was projected to be 1067 participants. Actual re-
cruitment swiftly exceeded estimates (as year one ended with 
1178 enrolled). Potential explanations for the rapid recruit-
ment include broad eligibility criteria, minimal patient study 
requirements, centralized data abstraction, and electronic 
PROs. The study design allows for streamlined integration 
of coordinated screening and efficient recruitment in routine 
clinical practice, while ensuring a representative sample of 
real-world academic and community IBD patients. Compared 
to other observational IBD registries that may require signifi-
cantly structured data entry or case report forms, TARGET-
IBD’s use of centralized data abstraction from standard of 
care documentation reduces the clinician data entry require-
ments and facilitates subject enrollment. Furthermore, cen-
tralized abstraction via trained abstractors with quality as-
surance likely improves data consistency compared to data 
sources that rely on individual site interpretation and input. 
The utilization and completion of electronic PROs similarly 
expedites the data collection process, streamlines efficiency, 
and minimizes research burden. Further evidence of this en-
rollment and data efficiency is the continued steady rate of 
enrollment and high retention rate (4089 participants have 
enrolled in TARGET-IBD in the first two and a half years; 
94.7% of the consented subjects are continuing to participate 
in the study, with median study duration of 16 months.

Second, there was nearly equal enrollment between com-
munity and academic centers. This participant distribution al-
lows for a more representative sample of IBD care. Compared 
to other prospective registries, which often overly or uniformly 
recruit from academic centers,31–34 TARGET-IBD is maximiz-
ing generalizability by engaging a breadth of enrollment sites. 
The reliance on and overrepresentation of academic center 
patients in other registries is likely a product of investigator 
and patient interest, research experience and infrastructure, 
and interaction with the logistics of clinical care.

However, there were differences by site of enrollment. We 
observed variability in certain demographics, disease history 
and characteristics, biologic utilization, endoscopic remission 
rates, and imaging study selection by site of care. In the cur-
rent cohort, patients cared for in academic centers had more 
complex CD and comorbidities, which is likely reflective of 
referral bias. Likely consequently, we observed higher rates of 
biologic utilization in academic participants with CD. Prior 
studies have demonstrated practice variability by setting35 as 
well as within-setting variation.36 To date, studies have not 
demonstrated any significant association of healthcare out-
comes in IBD by site of care37,38; however, in the current data, 
we did observe higher rates of endoscopic remission in aca-
demic participants compared to community suggesting a po-
tential influence of care variation. These prior works exam-
ining differences by academic vs community location relied 

on large administrative datasets. Such datasets rely on billing 
codes to identify cohorts and outcomes. They provide signifi-
cant power to assimilate study populations and detect dif-
ferences, but there are inherent flaws including misclassifica-
tion bias, extensive confounding, and lack of clinical outcome 
data.39,40 Granular detail with individual-level data is needed 
to assess these limitations, though they may be addressed by 
the rapidly growing and increasingly representative popula-
tion recruited in TARGET-IBD and may provide key insights 
into practice patterns and their outcomes.

TARGET-IBD recruited a slight predominance of CD com-
pared to UC patients. This is similar to other US cohorts, 
both community and academic, such as the community-based 
OSCCAR (Ocean State Crohn’s and Colitis Area Registry)41 
inception cohort,42,43 the SHARE (Sinai-Helmsley Alliance for 
Research Excellence) cohort, and IBD Partners,44 which all 
have a greater proportion of CD participants. The predom-
inance seen across these cohorts may be related to disease-
specific patient or provider research enrollment biases, referral 
bias of CD patients to providers conducting research, involve-
ment with an advocacy organization such as the Crohn’s & 
Colitis Foundation, and other factors associated with survey 
response or participation bias.

In the current study, nearly two-thirds of UC and CD pa-
tients had active endoscopic disease despite therapy. As thera-
peutic goals have shifted toward mucosal improvement due 
to its association with disease outcomes,45 it is important to 
understand the achievability and influencing factors of this 
outcome. The prevalence of endoscopic healing in the current 
data is similar to that reported in other studies including both 
clinical trials and real-world outcomes,46 demonstrating that a 
minority of patients achieve this outcome, even with biologics. 
A prospective, longitudinal, real-world cohort will help illu-
minate predictive factors for inducing and maintaining such 
outcomes.

In addition, this study recruited both pediatric and adult 
participants. Though pediatric representation was low and 
prevented meaningful analysis, through targeted site selection 
and recruitment, there is now improved pediatric enrollment 
in TARGET-IBD. The main barriers initially to recruitment of 
younger patients was that very few of the original sites in the 
study recruited exclusively pediatric patients, and many sites 
did not care for pediatric patients. Other potential barriers 
included lower prevalence of pediatric IBD, more streamlined 
adult IBD research infrastructure in both community and aca-
demic practices, and hesitancy to enroll in clinical research by 
pediatric patients, parents, or guardians. Future studies will 
assess this growing pediatric IBD population.

There are other existing mechanisms, registries, and 
consortiums collecting real-world data. Other registry 
data sources include postmarketing surveillance cohorts 
[Janssen-sponsored TREAT Registry (NCT00553176)47 for 
infliximab, AbbVie-sponsored adalimumab in UC registry 
(NCT01848561), UCB-sponsored certolizumab pegol regis-
try (NCT00844285), to name a few]. These cohorts typically 
rely on academic centers for enrollment, can be slow to re-
cruit, and can span a significant number of years. The external 
generalizability of these results may be questionable, given the 
preponderance of academic sites involved in data collection. 
Similarly, there are multiple consortium groups combining 
retrospective data on a variety of IBD patient populations32,33; 
however, these studies often or variably lack the prospective 
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data elements of PROs, almost universally depend on aca-
demic centers, submitting to selection or referral bias and 
confounding, and are prone to many retrospective biases.

The use of real-world data is gaining attention by regulatory 
authorities to support changes in drug labeling and effective-
ness, as such data may be utilized as a “fit for use” source to 
generate real-world evidence to support regulatory submis-
sions. These data will also be valuable for monitoring the fre-
quency of drug-related adverse events and evaluating the im-
pact of new interventions on health outcomes. TARGET-IBD 
may overcome some of the challenges of other data sources 
through its unique methodology. The rapid recruitment and 
streamlined data collection allow for evaluation of emerging 
practice patterns, recently approved therapies, or developing 
trends with only minimal delay, thus facilitating timely ana-
lyses and results dissemination.

The strengths of this study include the rapid recruitment 
via integration into the practice model utilizing centralized 
abstraction with imbedded quality assurance, the diverse and 
representative population, the specific level and granularity 
of data (including histologic activity), prospective PROs, and 
optional biorepository for future translational studies.

There are also limitations of this study. TARGET-IBD cap-
tures all records from the treating gastroenterologist and 
electronic medical record; however, it is possible that individ-
ual patients also receive care or laboratory testing outside of 
these which is not being captured. TARGET-IBD is collecting 
consent to link to administrative data sources to account for 
this potential for other care sites in the future. Participation 
in PRO and biorepository components is voluntary and thus 
not available for all participants. It must be recognized that 
reliance on existing clinical data may invite a larger degree 
of missing information or variability potentially introducing 
biases. Certain data elements are only available if routinely 
employed in clinical practice; thus, endoscopic scoring data 
are not universally available. However, TARGET-IBD em-
ploys data review and stratification based on available evi-
dence. While this classification would not be used in RCTs, it 
is likely appropriate for studies of clinical effectiveness. There 
is limited racial or ethnic diversity thus far in the study co-
hort. This may be addressed in the future by targeted enroll-
ment of underrepresented populations.

Conclusions
TARGET-IBD is a large cohort of patients receiving stand-
ard care for IBD across academic and community sites in 
the United States. Clinical information on patients enrolled 
in the study is ascertained using standardized data collection 
practices, and the study data are monitored for quality and 
completeness. Moreover, the data are captured according to 
a comprehensive observational protocol to increase the effi-
ciency of performing clinical research while ensuring collec-
tion of detailed critical safety and effectiveness data on pre-
scribed IBD therapies. TARGET-IBD engages community and 
academic practice providers as partners in research to ensure 
rapid translation of research findings into improvement in 
healthcare quality and outcomes. Furthermore, the availabil-
ity of an established, cohesive research network allows nimble 
responses to investigations of new treatment paradigms with 
existing agents, as well as future generations of IBD therapies.
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