Smart Homecare Technology and TeleHealth

Dove

REVIEW

Telemedicine in the Management of Inflammatory
Bowel Disease: An Update

Sumona Bhattacharya
Uni Wong?
Raymond K Cross®

IDigestive Disease Branch, National
Institute of Diabetes and Digestive and
Kidney Diseases, National Institutes of
Health, Bethesda, MD, USA; 2University
of Maryland School of Medicine,
Department of Medicine, Division of
Gastroenterology and Hepatology,
Baltimore, MD, USA

Correspondence: Raymond K Cross
University of Maryland School of
Medicine, Department of Medicine,
Division of Gastroenterology and
Hepatology, 685 West Baltimore Street,
Suite 8-00, Baltimore, MD 21201, USA
Tel +1 410-706-3387

Fax +1 410-706-4330

Email rcross@som.umaryland.edu

This article was published in the following Dove Press journal:
Smart Homecare Technology and TeleHealth

Abstract: Crohn’s disease and ulcerative colitis are the two most common subtypes of
inflammatory bowel disease. Most studies show that this patient population is increasing in
incidence. Patients with these diseases require lifelong care by experienced practitioners
however the traditional medical model is not ideal for patients who require continuous close
monitoring and whose symptoms may dramatically worsen between regularly scheduled
visits. Patients with uncontrolled disease may experience abdominal pain, diarrhea, and
rectal bleeding and such patients are at increased risk for complications that may necessitate
hospitalization and emergency surgery. Traditional medical care can be supplemented by
telemedicine, which is the delivery of health care through remote electronic communication,
for example, through web-based computer or smartphone applications. Here we describe
several studies that highlight the many ways in which telemedicine can augment and improve
patient care through telemonitoring, telemanagement, televisit, and teleconsultation.
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Introduction

Inflammatory bowel disease (IBD) is a lifelong disease that affects patients in
every region around the world."! It consists of two subtypes: Crohn’s disease
(CD) and ulcerative colitis (UC). The hallmark symptoms of these diseases
consist of diarrhea, rectal bleeding, and abdominal pain. These symptoms may
negatively affect a patient’s everyday quality of life. The natural history of these
diseases is such that patients may experience exacerbations that often necessitate
corticosteroid use or hospitalization. Exacerbations and their complications,
including strictures, fistulae, and abscess, may require surgery if not remedied
by medical management.” While studies are mixed on mortality in patients with
IBD, a recent study of 23,000 patients in the Netherlands demonstrated
increased mortality with an all-cause mortality hazard ratio of 2.4 compared to
the general population.> While there is variation regarding the prevalence of this
disease in different regions, it is no longer accepted as a disease only affecting
the Western hemisphere.! Furthermore, studies suggest that the incidence of
these conditions is rising.'”

Several areas have been identified in the traditional healthcare system for
potential improvement in addressing the needs of chronically ill patients suffering
from diseases such as IBD.* For example, patient’s symptoms often do not correlate
with regularly scheduled follow-up appointments; flares or medication side effects
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can occur at any time between visits and delays can occur
while attempting to schedule “urgent” or “quick sick”
visits. The burden on patients to travel to providers for
appointments and diagnostic tests can be significant, parti-
cularly for patients living in rural areas. Furthermore,
access to a gastroenterologist with expertise in IBD or
even a general gastroenterologist may be limited, forcing
patients with a more complex disease living in rural areas
to travel even further for the specialty care that they
require. If the number of patients with IBD does increase
over time as predicted,' the healthcare system will need
to develop new strategies to provide effective and efficient
care. Telemedicine is one potential solution to improve
monitoring and to provide greater access to IBD specialty
care.

Telemedicine is the use of electronic communications
between patients and providers, or between providers, to
augment patient care. Types of communications include
text messaging, electronic mail (email), videoconferen-
cing, patient portals, and remote monitoring programs.
Numerous studies have been conducted with telemedicine
systems in IBD to assess the feasibility, patient acceptance,
effectiveness, impact on health care utilization, and ability
to improve patient knowledge. Here, we seek to give an
overview of the gap that telemedicine has sought to fill in
the traditional model of healthcare in caring for patients
with IBD.

Epidemiology of Inflammatory

Bowel Disease

In the Western hemisphere, the diagnosis of IBD occurs
typically in the younger decades of life and the disease
has relatively low mortality." This leads to a population
that continues to increase over time, as individuals are
added to the population faster than they are removed.
Worldwide, as patients in developing countries increas-
ingly gain access to healthcare and these health care
systems increasingly gain access to endoscopy, it is
predicted that the prevalence of UC and CD will rise
at an accelerated rate, further contributing to the global
burden of disease.'

A recent systematic review evaluated 167 popula-
tion-based studies on the incidence and prevalence of
UC and CD.? Overall, the areas with the highest pre-
valence of IBD were in Europe (UC 505 per 100,000;
CD 322 per 100,000) and North America (UC 249 per
100,000; CD 319 per 100,000). In time trend analyses,

75% of CD and 60%
increasing incidence that was statistically significant.

of UC studies demonstrated

These findings suggest that an increasing number of
patients with IBD will require management by practi-
tioners experienced in IBD.

Even now, IBD places a significant economic burden
on the healthcare system in the United States. A recent
report from the Crohn’s and Colitis Foundation evaluated
direct and indirect health care costs during 2007-2016
from over 52,000 patients with IBD, compared to
a cohort of non-IBD patients.” IBD patients had three
times the costs per year compared to non-IBD patients
(approximately $22,000 vs $7,000 per year) with the high-
est costs occurring in the first year after diagnosis (over
$25,000). Furthermore, these patients were estimated to
pay high out-of-pocket costs, regardless of insurance pre-
mium costs. Of note, costs increased over time during the
study period. The authors estimated that many variables
are associated with increased costs of IBD care including
biologic medications, emergency room visits and subse-
quent hospitalizations, and significant comorbidities (for
example, psychiatric diseases and anemia). Given these
high and rising costs, providing high-value and cost-
conscious care is a priority for many providers as well as
their patients.

Introduction to Telemedicine
Telemedicine is defined as the use of electronic commu-
nications to provide patient care.® Other loosely defined
but related terms include telehealth and telecare.’
Telemedicine can utilize diverse methods of communica-
tion including text messages and other mobile applica-
tions, phone calls, email, video, and patient portals to
improve or obtain access to care or communicate with
health care providers (see Figure 1).* Remote patient mon-
itoring can be a useful tool to increase the data used by
providers to make patient care decisions. Domains of
telemedicine include telemonitoring, telemanagement, tel-
econsultation, and tele-education.® The concept of teleme-
dicine is not novel.’

Prior to the advent of modern technologies, patients
were required to travel, often great distances, to gain
etc.)
although providers often did make house calls.” The

consultation by healers (physicians, shamans,
advent of hospitals sequestered medical care to certain
regions and the proportion of medicine that was delivered

via house-call decreased to less than 1% by 1980.
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Figure | Different models of telemedicine. (A) Communication between the patient and clinical care team using electronic technology, for example, mobile phone. (B)

Telehealth visit with both the patient and provider using computers to interact.

(C) Tele-consultation with providers utilizing electronic technology to communicate.

Reprinted from Clin Gastroenterol Hepatol, 15, Cross RK, Kane S, Integration of telemedicine into clinical gastroenterology and hepatology practice, pages no:175—-18l,

copyright (2017), with permission from Elsevier.®

Over time, technology evolved and the transmission
of medical information, for example, chest x-rays, was
common by the 1960s.° In the 1960s to the 1970s, the
National Aeronautics and Space Administration (NASA)
developed a telemedicine program for its astronauts
using satellites. Telemedicine over time became more
widespread and by the 1990s, states developed programs
with aims to serve the health care needs of unique
patient populations such as prisoners and those in diffi-
cult-to-access rural areas (for example, in Alaska and
Native Americans in Arizona).

Today, various types of telemedicine are used in all 50
states in a wide variety of settings to achieve diverse

goals.” The American Telemedicine Association (ATA)
was founded in 1993 as a non-profit organization that
advocates for the use of telemedicine.'® The Balanced
Budget Act of 1997 allowed Medicare reimbursements
for telemedicine and funding for projects. Other recent
federal bills and offices such as the American Recovery
and Reinvestment Act of 2009 and Office for the
Advancement of Telehealth have helped increase the fund-
ing and clarify policies regarding telemedicine.

Many studies have looked at the use of telemedicine as
a diagnostic, monitoring, educational, and management
tool. Telemedicine in the treatment of IBD has been

shown to be both acceptable and feasible by patients.'''?

Smart Homecare Technology and TeleHealth 2020:7

submit your manuscript

Dove


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

Bhattacharya et al

Dove

Here we will summarize the most notable and recent
studies on this subject.

Summary of Telemedicine Trials in
Patients with Inflammatory Bowel
Disease

Telemedicine as a Diagnostic Tool
Diagnosing CD or UC requires physical exam as well as
endoscopic and radiographic evaluation therefore teleme-
dicine is unable to contribute in this aspect. However,
telemedicine can be used in other ways, for example,
remote symptom monitoring and collecting diagnostic
information (such as body weight and home point of care
testing for diagnostics such as fecal calprotectin).
Telemedicine can also be used to review pathology
(termed telepathology) and diagnostic imaging. Remote
symptom monitoring will be discussed in a subsequent
section.

One study conducted in the Netherlands compared
smartphone-based analysis of stool specimens with labora-
tory analysis for longitudinal tracking of children with
IBD."? Fecal calprotectin is a stool test that reflects intest-
inal inflammation; because the test is non-invasive, it is
often used for disease monitoring. The study utilized
a lateral flow-based calprotectin test performed on stool
samples collected at home. These stool samples were
processed by the patient or family member and the final
step was to take a picture of the test cassette with
a smartphone. The result of the analysis was available
immediately and sent to the research team who could
then incorporate this result into the assessment of the
patient and subsequently adjust management as indicated.
A comparison of the home analysis with professional
laboratory analysis using ELISA showed that 64-81% of
the measurements were in agreement of predetermined
ranges for higher and lower fecal calprotectin ranges.
Similarly, 71-94% of test results were within range com-
paring the Quantum Blue laboratory analysis with the
home analysis.

Telepathology utilizes the electronic transmission of
pathology slide images.'* This is particularly relevant in
confirming dysplasia from surveillance biopsies in patients
with chronic colitis. In one study published in 2006,
images were remotely viewed and interpreted by expert
pathologists and compared with a reference pathologist.
There was a low interobserver agreement (K=0.32)
between the expert and reference pathologist with the

lowest levels of agreement among the indefinite and low-
grade dysplasia categories; slides evaluated as negative for
dysplasia or with high-grade dysplasia showed higher
levels of interobserver agreement. Given that gastrointest-
inal pathologists are less common, the use of telepathology
to augment findings by a general pathologist may be
useful.

Telemonitoring and Telemanagement

As with other chronic illnesses, patient engagement is
essential in the management of IBD as an agency over
one’s illness can improve patient outcomes. Patients with
CD and UC who gain a better understanding of their
chronic condition are more likely to play an active role in
their healthcare and decision-making.'> Online and mobile
applications allow patients to stay attuned to their chronic
condition and collaborate with their care team between
visits. Project Sonar is a care management solution devel-
oped by Kosinski et al that facilitated self-monitoring of
disease activity.'® The real-time data provided by patients
allowed providers an opportunity to intervene before dis-
ease progression. These support tools have been shown to
decrease readmission rates and health care utilization
among high-risk patients.'®!”

Effective care for chronic diseases such as IBD
requires ongoing monitoring between routine office visits.
Various online and mobile applications have been devel-
oped over the years tracking patients’ clinical progress,
with or without communication of these data to the care
team. “GI Buddy” was a mobile application developed by
the Crohn’s and Colitis Foundation that allowed patients to
document personal health records, as well as their symp-
toms, diet, physical activity, and medication adherence.'®
In addition, the application provided medication reminders
to promote adherence. “GI Buddy” did not, however,
provide direct data transfer to the care team. As a result,
health care providers could not provide feedback to
patients through this system except at the time of routine
office visits. The application did provide patients with
a mechanism to better track and organize symptoms
between visits.

Feedback from providers and other members of the
care team is important for patient’s self-care and for adher-
ence to telemedicine applications. HealthPROMISE is
a cloud-based patient-reported outcome and remote patient
monitoring platform developed by AppLab, Icahn School
of Medicine at Mount Sinai." Patients receive automated
reminders to complete self-testing, report quality of life
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and medication adherence, and receive patient education.
Through this application, providers can obtain real-time
data bridging the gap of care between office visits.
Adherence to remote monitoring was good, with 75% of
patients continuing to use the application and over 90% of
patients recommending the application to others.
Improvement in quality of life was noted amongst
HealthPROMISE patients with over 1 year of follow-up.

Cross and Finkelstein studied a home telemanagement
system, consisting of a laptop computer and an electronic
scale.'? Patients logged into the provided computers and
complete short questionnaires on symptoms and medica-
tion side effects on a weekly basis for 6 months. Alerts
were developed based on responses that were reviewed by
the health care team. Adherence to self-testing was 91%
over the 6-month study. Eight-six percent of the enrolled
patients stated that the testing did not interfere with their
activities and 91% thought that the testing was not com-
plicated and that it took little time. Secondary analyses
also demonstrated trends toward improved control of dis-
ease activity and quality of life and significant improve-
ment in patient knowledge.

Cross et al then conducted a small randomized con-
trolled trial of remote monitoring with a home automated
telemanagement system for patients with UC.?° Patients
were randomly assigned 1:1 to either the control arm or
the weekly remote monitoring arm. Monitoring included
symptom reporting as well as an electronic weight scale to
measure body weight with results automatically forwarded
to the research team. Action plans were subsequently
created that were automatically delivered to the patients
after testing. The goal of the action plan was for patients to
initiate self-care. The remote monitoring arm continued to
receive standard monitoring identical to the control arm
(i.e. routine follow-up visits and telephone calls with more
urgent problems). Attrition was high in the telemanage-
ment group during the one-year study (44% compared to
23% in standard care). However, patients in the experi-
mental arm experienced a non-significant decrease in dis-
ease activity over time and a significant and clinically
meaningful increase in disease-specific quality of life com-
pared to the control arm over 1 year.

Constant Care was a website-based remote monitoring
system that created action plans based on patients' self-
reported symptoms. The group first demonstrated the fea-
sibility of the system to provide education and for patients
to initiate self-management. The investigators then evalu-
ated the system in a year-long randomized, controlled trial

in patients with UC.?" Similar to the study by our group,
attrition was high during the study (59%). Overall, adher-
ence to acute treatment, knowledge, and quality of life
were improved. Additionally, relapses were shorter in the
experimental arm compared to the control arm. Routine
and urgent office visits were decreased in the web group
with estimated costs savings of 189 Euro per year.
Conversely, the number of electronic messages and tele-
phone calls were significantly greater in the web group.
The same research group later demonstrated that remote
monitoring with the addition of home collection and ana-
lysis of calprotectin could be used to individualize the
dosing of infliximab.*

To address the high attrition rates reported in prior
studies, our group conducted a large, multicenter, ran-
domized, controlled trial of a revised system that pro-
vided remote monitoring via text messaging.”> Three
in the
TELEmedicine for Patients with Inflammatory Bowel
Disease (TELE-IBD) study. Patients were randomized
1:1:1 to standard care, remote monitoring every other

hundred forty-eight patients were enrolled

week, or remote monitoring every week. The improved
delivery system was associated with much lower rates of
attrition than in prior studies (19% in the weekly group)
and nearly 75% of patients completed the 1-year follow-
up. Overall, remote monitoring was not associated with
an improvement in disease activity or disease-specific
quality of life. However, it should be noted that all three
groups improved in these areas over time. Remote mon-
itoring was associated with a decreased rate of both
IBD-related
Conversely, remote monitoring patients were signifi-

and non-IBD-related hospitalizations.
cantly more likely to undergo diagnostic testing, elec-
tronic communications, and telephone calls than control
patients.

Another remote monitoring system, myIBDcoach,
was examined in a clinical trial in the Netherlands
where patients were randomized to receive telemedicine
intervention or standard care in two academic and two
non-academic outpatient settings.** Patients enrolled in
this study used remote monitoring as a replacement for
standard care. Patients regularly registered disease activ-
ity online where the health care team could review the
results and intervene if necessary (see Figure 2). The
mean number of outpatient visits at 12 months was
significantly lower in the intervention arm compared to
the standard care arm (1.55 vs. 2.34; p<0.0001). The
mean number of hospital admissions was also lower in

Smart Homecare Technology and TeleHealth 2020:7
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Figure 2 Representation of mylBDcoach depicting monitoring, personal care plan, e-learning modules, and communication between the patient and provider. de Jong M, van
der Meulen-de Jong A, Romberg-Camps M, et al. Development and feasibility study of a telemedicine tool for all patients with IBD: mylBDcoach. Inflamm Bowel Dis.

2017;23:485-493, by permission of Oxford University Press.”®

the intervention arm (0.05 vs. 0.10; p=0.046). Mean
number of emergency visits, corticosteroid courses, and

surgeries did not differ between the groups.

Telehealth Visits

Disparities between care for patients from urban vs. rural
communities can unfortunately affect disease outcomes in
IBD. Benchimol and colleagues found that IBD patients who
live in rural areas of Canada had fewer gastroenterologist
visits, more hospitalizations and greater rates of emergency
department visits.* For patients with IBD in general, finding
a gastroenterologist sufficiently experienced in IBD manage-
ment may necessitate time-consuming and costly travel. This
can be even worse for patients with more complex diseases
who may require care by multiple specialists. Televisits with
online video conferencing can be a cost-effective and an
efficient alternative to routine office visits in the management
of IBD that may alleviate these disparities.

Krier et al conducted a prospective, randomized, con-
trolled study in a Veterans Affairs population which ran-
domized 34 Veterans to an experimental arm where
trainees underwent remote supervision of patient care
with a highly experienced gastroenterologist located 40
miles away.'' They found that the number of Veterans
seen per session, length of visit, and satisfaction with visits
was equal between the two groups.

In a study conducted at Dartmouth-Hitchcock Medical
Center consisting of 48 IBD patients who participated in
telehealth visits, a large proportion of patients (81%) lived
more than 25 miles away from their provider.?” When
compared to standard clinic visits, patients reporting sav-
ing a half day to a full day of time by participating in
televisits. Furthermore, replacing standard clinic visits
with a telehealth visit saved them an average cost of $62
(range: less than $50 to more than $200). Ninety-one
percent of the patients in this study felt that their providers
understood their disease state after the telehealth visit and
78% reported a clear understanding of their provider’s
recommendations. There were no significant differences
in quality measures including current steroid use, current
biologic therapy, narcotic use, or health care utilization
before and after televisits.

Likewise, the majority of patients undergoing telehealth
visits at the University of Maryland felt that conducting
visits was not complicated and shorter in duration to routine
visits. Nearly 90% felt that all their concerns were addressed
at the telehealth visit with reported time savings of 1-3 hrs in
53% of patients and more than 3 hrs in 41% of patients.®
Thus, telehealth visits may help to close the gaps in acces-
sibility and affordability of IBD care, especially for those
living in remote areas.”’*® Additionally, multidisciplinary
care addressing nutrition, stress, and smoking can also be
integrated in IBD telehealth visits.*®
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Table | Pros and Cons of Telemedicine in the Management of
Inflammatory Bowel Disease

Pros Cons

Cost savings for patients Reticence amongst providers to
use the new technology due to
increased non-reimbursed work
generated by enhanced

monitoring

Improved efficiency for patients Inability to perform physical

and providers exam

Allows for disease monitoring Rapidly changing rules and

between office/telehealth visits regulations regarding use of

telemedicine

Provides an additional mechanism | Potential for hardware or

for education and links to software failure during visits

resources for patients

Facilitates communication Lack of integration for remote

between patients and healthcare | monitoring systems into most

teams electronic medical records

Allows consultation between Privacy/cybersecurity concerns
local providers and distant
providers with expertise in IBD

care

Improves access to care for Need for informed consent
patients living in rural areas or
locations without IBD specialty

care

Can be used to integrate Requirement by many states for

multidisciplinary IBD care provider to be licensed in the

state the patient resides in

Decreases perceived barriers Inability to bill at equal levels for

between patients and the telehealth compared to office

healthcare team visit

Teleconsultation

Technological advancement has not only improved access
to care for patients but has also enhanced physician inter-
actions through teleconsultation. The IBD Live interinstitu-
tional and interdisciplinary videoconference education (IBD
LIVE) series is a case conference platform for health care
providers from multiple institutions and specialties to con-
vene and discuss complex IBD management.”’ At each 1 hr
conference, two complex IBD cases are presented and
providers review evidence-based data, exchange ideas and
provide input on management strategies. Technology is
provided by an information technology specialist and

Chorus Call, Inc., an international teleconferencing service

provider. Many of the attendees of this conference have
given positive responses on how the conference has chan-
ged their practice. The Continuing Medical Education
scores (1 = worst to 5 = best) have a high median overall
score of 4.6 (range 3.2-5.0). IBD LIVE began in 2009 with
3 sites and has grown to over 20 sites.

Conclusion

Telemedicine can serve an important role in the manage-
ment and treatment of chronic diseases such as IBD. It can
serve as a unique adjunct in the long-term care of patients
with UC and CD in the domains of monitoring, manage-
ment, and consultation. Through the use of technologies
associated with phones, tablets, laptops, and other electro-
nic tools, improvement in communication between
patients and their medical providers can be achieved.
These technologies have been increasing in use over
time; however, there are several limitations to telemedi-
cine existing in its current form (see Table 1).

In this review article, we summarized key literature
regarding telemedicine in the management of patients
with inflammatory bowel disease (Table 2). Telemedicine
has a limited role in the initial diagnosis of diseases such
as UC or CD. Furthermore, patients with new alarming
symptoms such as fever, intractable pain, nausea/vomiting,
and symptoms concerning for perianal abscess or intra-

Table 2 Main Applications of Telemedicine in Inflammatory
Bowel Disease

Application Article

At-home detection of fecal
(Heida, et al)

2. Telepathology (Odze, et al)

Disease l. calprotectin

monitoring

Remote Project Sonar (Kosinski, et al)
Gl Buddy (Ehrlick, et al)
HealthPROMISE (Atreja, et al)

scale (Cross and

monitoring

> w N -

Laptop and electronic
Finkelstein)

UC HAT (Cross, et al)
Constant Care (Elkjaer, et al)
TELE-IBD study (Cross, et al)
mylBDcoach (de Jong, et al)

© N o u»

Telehealth I. VA study (Krier, et al)
2. Dartmouth-Hitchcock Medical Center (Li,
et al)

3. Feasibility study (Cross and Kane)

Teleconsultation | I. IBD Live (Regueiro, et al)
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abdominal sepsis warrant physical exam and should be
evaluated in person rather than through telehealth visits.
Providers participating in telemedicine should advise
patients in advance of the symptoms that would warrant
an in-person evaluation rather than a telehealth visit.

It is also important to note that legal and regulatory
oversights vary from state to state. The American
Telemedicine Association has published an analysis with
policies of each of the fifty states.”® Some states require
that patients have an in-person visit prior to a telehealth
visit. Informed consent is often required as well. Location
of service is usually defined as location where the patient
is situated. Providers providing interstate telehealth will
often need licensure at the respective state(s) and are under
the jurisdiction of that state. The Federation of State
Medical Boards
Compact that now includes 29 states, the District of

developed an Interstate Licensure

Columbia and the Territory of Guam.'

In general, patients are receptive of technology
involved with telehealth and telemonitoring but malfunc-
tioning of hardware or software can disrupt a visit.*
Cybersecurity is a crucial component of telemedicine,
and it requires continuous efforts to ensure the protection
of patient privacy and to prevent hackers from gaining
access to personal health information.

Many providers are reticent to utilize remote monitor-
ing or to conduct telehealth visits. One of the fears that
providers have is the increased, non-reimbursed work cre-
ated by remote monitoring. Improving access and monitor-
ing is important but payers and health system will need to
realize the increased new type of work created by these
systems. Many payers do not reimburse for telehealth
services; additionally, some payers require patients to go
to local providers' offices to communicate with a distant
provider. These barriers need to be relaxed to fully realize
the benefits of telehealth.

Additionally, remote monitoring systems that are not
linked to electronic medical records systems are less use-
ful. Providers and the care team need to be able to seam-
lessly synthesize testing results to other diagnostics with
the EMR. Another issue related to telehealth and telecon-
sultation is the requirement for significant investment to
provide services.

We believe that telemedicine has the potential to revolu-
tionize the way we practice medicine in a positive and sig-
nificant way. Given the evolution of electronics and
electronic communications and their roles in our day-to-day
lives, it seems likely that telemedicine will also continue to

develop and eventually overcome its current barriers, parti-
cularly those relating to cybersecurity and provider reimbur-
sements. In the author’s opinion, telemedicine is truly the
way of the future and is likely to play a substantial role in the
management of patients going forward. Overall, telemedi-
cine has the potential to improve care by increasing commu-
nications between patients and providers, reduce the need for
patient visits to the clinic or laboratory, and overall increase
the efficiency and efficacy of health management. Certainly,
further studies are needed to better delineate the optimal role
of telemedicine in the treatment of patients with IBD. Despite
the barriers that currently exist, we believe that telemedicine
has an important role to play in the future of care of patients
with IBD.
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