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Summary: The capacity of specialised centres to cope with the requirements of all patients suffering with lifelong chronic diseases, 
such as inflammatory bowel diseases (IBD), is often limited. The main reasons are the increasing incidence of Crohn’s disease 
and ulcerative colitis, and the higher proportion of more severe IBD cases requiring complex care. Currently, there are various 
ways to facilitate communication between patients and IBD centres, such as web interfaces, virtual clinics, video communication, 
smartphones and e-mail. Application of these and other technological modalities in medicine is referred to as telemedicine and 
it has recently become a topic in many discussions and investigations. There is evidence that telemedicine is feasible, beneficial 
and cost-effective for clinicians, patients and the healthcare system. This article reports recent trials and reviews discussing the 
current and future role of telemedicine or eHealth in IBD management, and discusses how it could be implemented and used in 
daily clinical practice.
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Souhrn: Specializovaná centra pro léčbu chronických onemocnění, jako jsou idiopatické střevní záněty (IBD  –   inflammatory 
bowel disease), jsou často na hranici svých možností při sledování a léčbě pacientů s těmito chorobami. Důvodem je narůstající 
incidence Crohnovy nemoci a ulcerózní kolitidy a zvyšující se podíl nemocných s těžším průběhem zánětu, kteří vyžadují komplexní 
péči. V současné době již existují různé způsoby, které umožnují zjednodušení a urychlení komunikace pacienta s příslušným IBD 
centrem. Využívají se k tomu moderní informační technologie, jako např. webové rozhraní, virtuální kliniky, video komunikace, 
chytré telefony nebo e-mail. Uplatněním těchto a dalších technologií v medicíně se zabývá telemedicína. V současnosti se stala 
tématem mnoha diskuzí a výzkumů a stoupá úroveň důkazů o její vhodnosti, propěšnosti a cenové výhodnosti pro lékaře, pacienty 
i systém zdravotní péče. Tento článek poukazuje na aktuální studie a přehledy pojednávající o současné a budoucí roli telemedicíny, 
neboli „eHealth“, v péči o IBD pacienty a nabízí pohled na to, jak by využití těchto technologií mělo/ mohlo vypadat tak, aby se stali 
důležitou součástí denní klinické praxe.

Klíčová slova: idiopatické střevní záněty –   Crohnova nemoc –   ulcerózní kolitida –  telemedicína –  eHealth

age can be suffi cient to solve patient’s 
acute problems  [3,4] and this could 
possibly be done distantly, assuming 
that a  tool exists to enable real-time 
distant contact of patients with their 
physician. Such communication could 
be established online or via applica-
tions for smartphones, which are cur
rently widely used in public. Use of te-
lemedicine, or eHealth [5], in this field 
is emerging.

administration or monitoring of disease 
course. Patients with acute relapse or 
complications require more frequent 
visits compared to those in remission. 
Patients who have to travel long distan-
ces to visit their IBD specialist particu-
larly experience problems with obtain
ing a physician’s appointment in cases 
of serious health deterioration [2].

In some cases, a  simple change in 
medication or adjustment of drug dos

Introduction
Inflammatory bowel diseases (IBD) are 
a group of chronic inflammatory disor-
ders of the gastrointestinal tract  [1]. 
Their course is lifelong and typical for 
intermitent periods of relapses and 
remissions. Due to its long-time dura-
tion, these diseases have a critical im-
pact on patients’ quality of life. Regular 
follow-up of patients by their gastroen-
terologist is necessary either for drug 
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listed, but two of them were not com-
pleted by publication of the review, and 
their findings and/  or conclusion were 
not stated. Studies worked with web-
-based interventions, telemedicine, 
virtual clinics, and other eHealth inter-
ventions. The majority of the studies 
were implemented on ulcerative co-
litis (UC) patients. Analysis includ- 
ed impact of eHealth management on 
indices of disease activity, patient re-
ported outcomes –   PRO (quality of life, 
work productivity, psychological out-
come), and other outcome measures 
(e. g. medication adherence or heal-
thcare costs). Only 6 studies out of 
17 have a change in disease activity as 
their primary or secondary endpoint.

Web-based interventions
RCTs and two cohort studies worked 
with web-based interventions. Parti-
cipants worked with interfaces acces
sible by web browsers. Findings show 
that impact on disease activity is very 
modest and most likely beneficial for 
UC patients  [16–  18]. Jackson et  al. 
suggest that web-based interven-
tion may reduce duration of relapse, 
but that has only been reported in the 
study of Elkjaer et al.; however, this is 
one of the leading studies of eHealth in 
UC [13,15].

These statements have arisen from 
six studies, two of which did not use 
a  control cohort followed by stan-
dard care. It is unclear whether a dif
ference between standard and inter-
vention groups would be significant. 
One study of Crohn’s disease (CD) used 
only psychological intervention to in-
fluence disease activity [15], therefore 
the benefit of web-based interventions 
with regards to therapy guidance can
not be assessed.

Disease activity has been a primary 
outcome in only two studies. We be-
lieve that the impact of telemedicine 
on disease activity should be studied 
further and should be one of the pri-
mary endpoints. Further data are re-
quired for CD, and impact on disease 

vasive (ultrasound, stool sample, phys-
ical examination) diagnostic methods. 
A number of various PROMs have been 
developed for assessment of clinical 
activity  [9–  12]. Their aim is to screen 
patients for possible relapses and warn 
physicians that further investigations 
or therapeutic interventions are neces
sary. PROMs represent tools suitable 
for use in a  telemedicine approach; 
however, finding the most appropriate 
one remains a  challenge due to dif
ferent methods of validation, sensiti-
vity, and specificity values.

There is continuously growing evi-
dence that telemedicine in IBD care 
helps to detect relapses in earlier 
stages, reduces duration of hospital 
admissions, facilitates clinical practice, 
reduces duration of relapses and even 
reduces cost of health care [2,13,14]. 
Telemedicine is showing to be an ef
fective tool for patient– physician com
munication, not only in the field of 
IBD, but other fields of medicine as 
well, e. g. gastroenterology in general 
(bowel preparation education, educa-
tion in dealing with HCV patients) or 
rheumatology [7].

In the first part of this review we dis-
cuss recent broad review of IBD tele-
medicine and focus on points which, 
we believe, have not been emphasized 
enough. Discussion on aspects not 
mentioned in this article can be found 
in original review  [15]. In the second 
part, we discuss other technological 
ongoing trials and present ideas about 
what, in our opinion, appropriate tele-
medicine tools should be like.

Impact of technologies 
implemented for eHealth 
on various outcomes
In 2016  Jackson et  al.  [15] published 
a  systematic review of eHealth tech-
nologies in IBD. They analysed six 
randomized control trials (RCT) and 
nine other studies comprising a  co-
hort study, case series and two studies 
where the study design was not speci-
fied. In the original article 17 studies are 

Creating a  virtual interface, which 
allows patients to communicate with 
their physicians opens a  new dimen-
sion in patient care. Using specially 
developed patient-reported outcome 
measures (PROMs), a  patients’ well- 
-being (or quality of life, medication 
adherence, etc.) could be easily and 
regularly assessed and data stored in 
the database available for their physi-
cian at any time. Moreover, data about 
the clinical course of the disease could 
be collected, even during periods be-
tween regular controls. For exam-
ple, a  patient in long-term remission 
can visit a physician just once or twice 
a year, but clinical activity scores, qual
ity of life scores, or other varieties of 
PROMs could be filled in according to 
intervals recommended by the phy-
sician. Results can then be assessed 
during appointment. This way of fol
low-up also enables patients to report 
changes in clinical activity of disease.  
Patient and physician are there-
fore able to inform and communicate 
with each other even before the ap
pointment itself, and adequate mea-
sures could be taken more prompt- 
ly. Moreover, patients are encouraged 
in self-management of their disease, 
they can adjust medication according 
to recommendations from their phy-
sician or healthcare team via eHealth 
programme, and together work on 
their better well-being. Evidence 
shows patients are satisfied with such 
a form of care [2,6,7].

PROMs are tools used to assess clin
ical activity (or quality of life, medi-
cation adherence, work productivity, 
etc.) according to patient provided 
data, e. g. number of stools, severity 
of abdominal pain, presence of blood 
in stools. They are validated either to 
physician’s global assessment, endo-
scopy, or routinely used clinical scores 
(e. g. HBI  –   Harvey Bradshaw Index, 
SCCAI –   Simple Clinical Colitis Activity 
Index)  [8]. These tools provide quick 
assessment without use of invasive 
(blood sample, endoscopy) or non-in-
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an appointment, if necessary. There-
fore, more close observation can be 
arranged between physician and pa-
tient, but those who are clinically sta-
ble are freed from regular visits to their 
IBD centres. In our opinion, the work 
of Hunter is a  good example of how  
eHealth can facilitate management of 
outpatient clinics.

According to Jackson et al., data 
regarding efficacy of virtual clinics 
are limited to non-validated qualita-
tive questionnaires [15]. We would like 
to add that both studies mentioned 
above had not specified duration of 
follow-up and had no control groups.

Both Hunter and Johnson reported 
the cost-eff ectiveness of virtual clin
ics. Due to absence of control groups, 
the savings were only estimated and it 
is questionable how it would turn out 
to be in practice. Cost-eff ectiveness is 
another important endpoint that has 
also been studied in two [13,17] web-
-based intervention studies. Only the 
work of Elkjaer used a control group. 
We believe this aspect should be stu-
died further, but with specified fol
low-up duration and control group on 
standard care for comparison.

Video link
Two studies used video link to re-
view patients. Both showed satisfac-
tion of patients with telemedicine; 
moreover, Hommel et  al. showed in-
creased medication adherence to 
5-ASA (but decrease of adherence 
to immunomodulators) and cost-ef
ficiency. Unfortunately, both stu-
dies of Hommel et al. and Krier et al. 
(RCT) worked with a very small num-
ber of patients, being nine and 34, 
resp. Disease activity was not used 
as an outcome in either of these  
studies [25,26].

Smartphone application
A systematic review of 26 existing IBD 
applications for smartphones has been 
made by Con et  al. None showed ef
ficacy of self-management due to lack 

trials, as it has only been done directly 
in one study  [17]. Moreover, we also 
regard assessment of fatigue and di-
sablity in IBD management as neces
sary. It could be done using a FACIT-fa-
tigue questionnaire, available for CD 
and UC [20].

A statement on medication adher
ence came out of three studies on UC 
patients only  [15]; therefore data for 
CD are missing and could be a useful 
outcome of future studies.

Virtual clinics
Three analysed studies worked with 
virtual clinics  [15, 21–  23]. The term 
“virtual clinic” refers to a form of con-
tact arranged between a physician and 
patient prior to a  face-to-face meet
ing, for the purpose of advice, consul-
tation and/  or changes of treatment. 
This can be done via e-mail, telephone, 
smartphone application, or a  web- 
-based portal, and has to meet certain 
specified criteria [24]. Only two out of 
three had available results. Johnson 
et al. reported a cost eff ectivity of vir-
tual clinics, saving 130,000 £ per year 
of treatment, and patient satisfaction 
with this type of intervention. Hunter 
et al. showed a 20% decrease in physi-
cal clinic attendance in patients treated 
through a virtual clinic, and 83% of pa-
tients reported decreased personal 
costs; however, the size of patient co-
hort has not been specified  [22]. Of 
high importance, in our opinion, is the 
other secondary endpoint in the study 
of Hunter, i.e. that a  transfer of pa-
tients to a virtual clinic generated more 
space in standard outpatient clinics for 
those who needed face-to-face con-
tact. None of these studies has evalua-
ted the impact of virtual clinics on indi-
ces of disease activity.

Johnson’s and Hunter’s papers inclu-
ded patients with stable IBD. Many 
patients with long-term disease-free 
periods do not require face-to-face vi-
sits and can be managed distantly. In 
cases of deterioration, they can quickly 
contact their physician and arrange 

course should also be assessed further, 
as so far it has been done so only in one 
RCT [13].

Objective markers of disease acti-
vity have been used for assessment to-
gether with PROMs in works of Peder-
sen (both for UC and CD) and Elkjaer 
et al., to help guide web-based thera-
pies [13,16,17]. According to Jackson 
et al. results suggest that faecal calpro-
tectin (FC) may correlate with luminal 
disease activity in UC, but may not be 
as eff ective for CD patients in guiding 
web-based therapy [15]. In our opinion 
this statement comes from very limit
ed evidence and it has to be empha-
sized that further investigation of the 
role of FC in telemedicine is necessary, 
along with a determination of proper 
cut-off values. Data on disease activity 
stratification due to FC levels are still 
non-consistent. The reason could be 
interindividual variability of FC levels, 
which has already been reported [19]. 
The feasibility of FC for disease activity 
assessment has been discussed in our 
previous article in more detail [8]. We 
suggest further study of the dynamics 
of FC within individuals to determine 
an association of change in FC level 
with change of disease course (i.e. re-
cognition or prediction of relapse).

Other impacts have been discussed 
by Jackson, such as medication adhe-
rence, cost eff ectivity, work producti-
vity, general IBD knowledge and qual
ity of life. More detail can be found in 
the original review [15]. In our opinion, 
work productivity is one of the very im-
portant factors in IBD management, as 
most patients are in their productive 
age. Therefore their disease affects 
not only their lives, but the society 
they live in, too. We believe it is neces
sary to prove whether telemedicine 
could improve long-term activity im-
pairment of patients. It might encour
age funding institutions of healthcare 
to support this form of management, if 
it could save funds for both the health
care and social system. This should be 
investigated in more detail in future 
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Monitoring System 6 at baseline, post-
-treatment, and 3, 6 and 12 months to 
compare medication adherence [35].

De Jong et al. have published a de-
velopment and feasibility study of te-
lemedicine tool myIBDcoach, which 
has been designed for all types of 
IBD patients in the Netherlands  [36].  
Patients complete expert-opinion de-
rived questionnaires on either a  re-
gular or patient required basis. There 
are several modules: monitoring for 
disease course surveillance, intensified 
monitoring for improved flare-up con-
trol, an outpatient module to be com-
pleted before an upcoming outpatient 
visit, and e-learning to increase self-
-management and education of pa-
tients. An option for communication 
with the healthcare provider is also im-
plemented. This tool is accessible via 
internet, smartphone or tablet. The 
authors state that patients showed 
high adherence and satisfaction to this 
method and 93% would recommend 
it to other patients. They have pushed 
their work further and prepared RCT 
comparing standard care and myIBD-
coach care for one year. Primary out-
comes are number of outpatient visits 
and quality of IBD helathcare. Second
ary outcomes are number of flares, 
hospitalizations, medication adher
ence, need for corticosteroid use, and 
quality of life.

Summary and conclusions
eHealth use in IBD management is 
progressing and evolving. There is evi-
dence showing that web-based man-
agement and smartphone applications 
are feasible ways of constant care.  
Medicine tries to keep up with infor-
mation technologies to offer better 
care for patients.

Validated questionnaires in their 
electronic form are suitable to mo-
nitor quality of life  [8] and could be 
very useful in assessment of producti-
vity (many IBD patiens are limited in 
work because of IBD symptoms), or 
IBD self-management. eHealth gave 

ces were validated on a broader cohort 
of patients. The authors found that in-
dices identified clinical disease activity 
with ROC 0.9 for CD and 0.91 for UC, 
and identified endoscopic activity with 
ROC 0.63 and 0.82 for CD and UC, resp. 
This index showed to be useful for mo-
bile phone applications to monitor di-
sease activity at home [32].

Marín-Jiménez et  al. studied dif
ferences in SCCAI scoring by gastroen-
terologists and patients alone. Patients 
self-administered the questionnaire 
online at specific intervals. The authors 
found out that self-administration had 
a high percentage of agreement with 
scoring of gastroenterologists, the cor
relation coeficient beeing 0.79, with 
85% agreement for disease remission 
or activity [33].

There is an ongoing RCT with 
10  Dutch IBD centres working with 
180  teenagers aged 10–  19, who are 
randomized into web-guided therapy 
and their usual care group. Patients re-
gularly fill out a  “flarometer”, which 
is a  series of questions derived from 
UCDAI (Ulcerative Colitis Disease Acti-
vity Index) or CDAI. After completion, 
they are asked to send a stool sample 
to the laboratory. If the score is in the 
high risk range, the patient is advised 
to contact their IBD centre directly, 
without waiting for calprotectin analy-
sis, which is done in 24 hours. Proper 
action is then taken according to the 
IBD team decision and the patient is 
appropriately informed. The aim of the 
study is to compare the eff ect of web-
-guided, calprotectin assisted therapy 
to standard care, along with cost-ef
ficiency and quality of life. Results are 
not available yet [34].

Hommel et  al. are running a  RCT  
using telemedicine video conferences 
to improve medication adherence in 
teenagers, who score positive for a low 
medication adeherence [25]. They in-
tend to randomize such patients into 
an eHealth behavioral treatment group 
and an education only group. Groups 
will be assessed by Medication Event 

of decision support offered in these 
applications. There are two RCTs plan
ned to work with smartphone appli-
cations, and study their impact on 
IBD  [27]. Applications are intended 
to have a decision support system for 
medical staff, along with alert plans for 
management of patients with flare-ups. 
While Atreja et al. focus more on qua-
lity of life and feasibility with eHealth 
tool, Cross et al. plan to assess disease 
activity (Seo index, CDAI  –   Crohn’s 
disease activity index), quality of life, 
utilization of healthcare resources, 
self-efficacy, patient knowledge and 
satisfaction [7,28,29].

Only one study using a  cohort of 
76 patients studied the impact of e-mail 
communication on IBD. Plener et  al. 
showed patients’ satisfaction with 
combined clinic and e-mail consulta-
tions compared to clinic alone, along 
with reduced levels of stress. Other 
aspects mentioned above have not 
been studied [30].

A systematic review similar to Jack
son’s was published in February 2015 
by Aguas et al. [31] Their conclusions 
are similar to Jackson’s; eHealth 
technologies seem to be safe, well- 
-accepted by patients, feasible and 
have been proven to improve quality 
of life, disease knowledge and medica-
tion adherence.

Confirmation of these results is neces
sary in future trials along with proper 
cost efficacy, work productivity, or 
disease activity assessment.

Other recent  
eHealth ongoing trials
In 2015, Van Deen at al. developed 
a PRO index for disease activity in CD 
and UC for use in mobile phones. For 
development, they used existing clini-
cal activity index and developed a new 
one based on number of liquid stools, 
abdominal pain, general well being 
and patient reported disease cont-
rol for CD, and abdominal pain, rectal 
bleeding, number of stools and patient 
reported disease control for UC. Indi-
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Tab. 1. Summary of features of several eHealth modalities.
Tab. 1. Přehled charakteristik několika forem eHealth.
eHealth 
modality

Characteristic Advantages Disadvantages

Web-based 
intervention

Interface accessible through 
web browser, using various 
questionnaires or other tools 
to collect patient-reported 
data about disease 
activity, quality of life, 
medication adherence, self-
-management, depression 
and anxiety, general well-
-being, work productivity, 
cost effectiveness etc. Type 
of questionnaire depends 
on study design and 
preferences of investigators 
(e.g. HBI, SCCAI, WPAI, 
HADS, SF 12, SIBDQ, IBD-
SES, FACIT, EQ-5D, MMAS 
or other).

• �data can be collected whenever patient 
prefers

• �collected data can be analysed electronically
• �can calculate complicated equations
• �variables such as patient’s satisfaction,  

disease activity, FC level or quality of life can 
be monitored and progress over time  
recorded

• �can help with decision-making or offereing 
advice

• �no need to see physician in person
• �can be patient-initiated, or physician-initiated
• �physician does not have to be available all the 

time
• �personal appointment can be arranged
• �can have educational portal
• �can have option to initiate chat with physician, 

send message or e-mail
• �can have video link implemented
• �other features not mentioned here might be 

programmed

• �internet access necessary
• �patient must be able to use 

information technologies alone or 
with help

• �no direct communication between 
physician and patient

• �physical examination is not 
possible

• �collected data have to be checked 
by medical staff regularly, several 
times per day

• �POCT, or other results have to be 
recorded by medical staff

Virtual clinic Contact with physician 
arranged prior to face to 
face appointment, using 
e-mail, telephone, video link 
or web interface.

• �direct contact of patient with physician is 
possible

• �face to face contact is possible if video 
communication is available

• �personal appointment can be arranged
• �patients might feel more reassured when they 

speak with or talk to physician

• physician has to be available
• internet access is necessary
• �patient must be able to use 

information technologies alone or 
with help

• �physical examination is not 
possible

• �contact has to be arranged in 
advance

• �it is necessary to make a note in 
patients records that consultation 
through virtual clinic has been 
made

• �any data can be collected only 
when both physician and patient 
are available

Video link Video contact of patient 
with physician.
Can be used in virtual clinic 
as well.

• �direct contact of patient with physician
• �face to face conversation
• �personal appointment can be arranged
• �patients might feel more reassured when they 

talk to physician

• �internet access is necessary
• �both physician and patient have to 

be online
• �patient has to be able to use 

information technologies alone or 
with help

• �physical examination is not 
possible

• �patient and physicians need to 
have access to video  
transmission

• �no POCT results can be recorded
• �physician has to take notes in real 

time to collect data

EQ-5D – dotazník EuroQoL 5 dimensions, FACIT – Functional Assessment of Chronic Illness Treatment, FC – faecal calprotectin,  
HADS – Hospital Anxiety and Depression Scale, HBI – Harvey Bradshaw index, IBD-SES – Inflammatory Bowel Disease Self Efficacy 
Scale, MMAS – Morisky Medication Adherence Scale, POCT – Point Of Care Testing, SCCAI – Simple Clinical Colitis Activity Index,  
SF 12 – Short Health Survey 12 questions, SIBDQ – Short Inflammatory Bowel Disesase Questionnaire, WPAI – Work Productivity and 
Activity Impairment
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sess disease activity  [35]), should be 
used. For proper validation of eHealth 
PROMs for disease activity, conventio-
nal clinical indices should be used, as 
they are accepted by specialists.

Quality of life is so far the only PROM 
proved to have improved by using 
eHealth web-based interventions [15]. 
Others, like medication adherence or 
self-management, have either incon-
sistent results or we presently do not 
have suffi cient evidence for conlusions 
apart from the necessity for further 
investigation. During a  follow-up, an 
eHealth tool should work with an ob-
jective marker, which can be measured 
at home, and results sent to physicians 
electronically. FC home tests –   smart-
phone kits  –   have been shown to be 
appropriate for this purpose  [37,38]. 
Using other inflammatory markers 
(C reactive protein, full blood count) 
would require a  patient visit to con-

priate (in a  work of Elkjaer, a  com-
parison was not possilble after three 
months due to the small number of 
samples).

Medication adherence in patients 
with CD could be an important end-
point in future studies, as appropriate 
data are still missing. Another end-
point could be assessment of distant 
management effi cacy in patients with 
active or complicated IBD. Most of the 
trials have so far included patients with 
stable IBD only.

We see a  promising perspective in 
a combination of web-based interven-
tion and virtual clinics, which could 
also be accessible via smartphone 
applications. Such eHealth tools could 
serve to demonstrate the impact of 
smartphone applications on IBD self-
-management. A  disease activity 
PROM, validated against endoscopy 
(which remains a gold standard to as

an impulse to develop new PROMs 
focused on disease activity, compet
ing with widely used tools like HBI and 
SCCAI [8,11,32]. It is necessary to va-
lidate these new measures against 
objective markers of disease acti-
vity, most suitably against endoscopic  
grades of disease severity.

Further trials with eHealth tools 
should be conducted to properly com-
pare cost-effi ciency (both direct and 
indirect costs) between standard care 
and telemedicine interventions  [15], 
and to also assess impact on work 
productivity.

Proper FC cut-off levels for IBD pa-
tients still remain a challenge and re-
quire further trials to determine appro-
priate values. Moreover, FC levels 
should be assessed at baseline and 
after a specified time of eHealth inter-
ventions. There are still limited data to 
show whether guidance by FC is appro-

Tab. 1. Summary of features of several eHealth modalities – continuing.
Tab. 1. Přehled charakteristik několika forem eHealth – pokračování.
eHealth 
modality

Characteristic Advantages Disadvantages

Smartphone 
application

Has same features as  
web-based intervention, but 
is available as application for 
smartphones.

• �same as web-based intervention
• �no need to use web browser
• �video link can be implemented in application
• �POCT results (e.g. FC home test) can be 

recorded, if appropriate application is used

• �internet access necessary
• �patient must be able to use 

information technologies alone  
or with help

• �no direct communication between 
physician and patient

• �physical examination is not 
possible

• �collected data have to be checked 
by medical staff regulary, several 
times per day

E-mail E-mail communication 
between patient and 
physician.

• �physician does not have to be online  
all the time

• suitable for counselling or education

• �no direct contact
• �physical examination is not 

possible
• �no POCT results can be recorded
• �might not be effective in situations 

when prompt actions are 
necessary

• �patients need to have internet 
access, e-mail account and must 
be able to use them alone or with 
help

EQ-5D – dotazník EuroQoL 5 dimensions, FACIT – Functional Assessment of Chronic Illness Treatment, FC – faecal calprotectin,  
HADS – Hospital Anxiety and Depression Scale, HBI – Harvey Bradshaw index, IBD-SES – Inflammatory Bowel Disease Self Efficacy 
Scale, MMAS – Morisky Medication Adherence Scale, POCT – Point Of Care Testing, SCCAI – Simple Clinical Colitis Activity Index,  
SF 12 – Short Health Survey 12 questions, SIBDQ – Short Inflammatory Bowel Disesase Questionnaire, WPAI – Work Productivity and 
Activity Impairment
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clinic.  [online]. Available from: www.ndc.
scot.nhs.uk.
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32835c2a1b.
26. Krier M, Kaltenbach T, McQuaid K et al. 
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outpatient care for inflammatorz bowel 
disease. Am J Gastroenterol 2011; 106(12): 
2063– 2067. doi: 10.1038/ ajg.2011.329.
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tent and tools. JMIR Mhealth Uhealth 2016; 
4(1): e13. doi: 10.2196/ mhealth.4874.
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et al. Telemedicine for patients with inflam
matory bowel disease (TELE-IBD): De-
sign and implementation of randomized 
clinical trial. Contemp Clin Trials 2015; 42: 
132–  144. doi: 10.1016/ j.cct.2015.03.006.

5. Capalbo SM, Heggem CN. Valuing rural 
health care: issues of access and quality. 
Am J Agri Econ 1999; 81: 674– 670.
6. Barlow C, Cooke D, Mulligan K  et  al. 
A critical review of self-management and 
educational interventions in inflammatory 
bowel disease. Gastroenterol Nurs 2010; 
33(1): 11–  18. doi: 10.1097/  SGA.0b013e 
3181ca03cc.
7. Siegel CA. Transforming gastroentero-
logy care with telemedicine. Gastroentero-
logy 2017; 152(2): 958–  963. doi: 10.1053/ j.
gastro.2017.01.048.
8. Romanko I, Lukáš M, Bortlík M. New 
approaches in follow-up of patients suf
fering from inflammatory bowel diseases. 
Gastroent Hepatol 2015; 69(5): 441–  448. 
doi: 10.14735/ amgh2015441.
9. Surti B, Spiegel B, Ippoliti A et al. Assessing 
health status in inflammatory bowel disease 
using a  novel single-item numeric rating 
scale. Dig Dis Sci 2013; 58(5): 1313–  1321. 
doi: 10.1007/ s10620-012-2500-1.
10. Bodger K, Ormerod C, Shackcloth D 
et  al. Development and validation of 
a rapid, generic measure of disease control 
from patient’s perspective: the IBD-control 
questionnaire. Gut 2014; 63(7): 1092– 1102. 
doi: 10.1136/ gutjnl-2013-305600.
11. Keefer L, Kiebles JL, Taft TH et al. The 
role of self-effi cacy in inflammatory bowel 
disease management: preliminary va-
lidation of a  disease-specific measure.  
Inflamm Bowel Dis 2011; 17(2): 614–  620. 
doi: 10.1002/ ibd.21314.
12. Alrubaiy L, Rikaby I, Dodds P et al. Sys
tematic review of health-related quality 
of life measures for imflammatory bowel 
diseases. J Crohn Colitis 2015; 9(3): 284– 292. 
doi: 10.1093/ ecco-jcc/ jjv002.
13. Elkjaer M. E-health: Web-guided ther- 
apy and disease self-management in ulcer
ative colitis. Impact on disease outcome, 
quality of life and compliance. Dan Med J 
2012; 59(7): B4478.
14. Kim ES, Park KS, Cho KB et al. Develop-
ment of a web-based, self-reporting symp
tom diary for Crohn’s disease, and its cor
relation with the Crohn’s Disease Activity 
Index: web-based, self-reporting symp
tom diary for Crohn’s disease. J Crohns Co-
litis 2014; pii: S1873-9946[14]00268-2. doi: 
10.1016/ j.crohns.2014.09.003.
15. Jackson BD, Gray K, Knowles SR et al. 
EHealth Technologies in Inflammatory 
Bowel Disease: A  Systematic Review.  
J  Crohns Colitis 2016; 10(9): 1103–  1121. 
doi: 10.1093/ ecco-jcc/  jjw059.
16. Pedersen N, Thielsen P, Martinsen L 
et  al. eHealth: individualization of me-
salazine treatment through a  self-man
aged web-based solution in mild-to-
-moderate ulcerative collitis. Inflamm 
Bowel Dis 2014; 20(12): 2276–  2285. doi: 
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duct a  blood test, which is not feasi-
ble for screening, but necessary in case 
of alert symptoms. Tab. 1 summarizes 
features, advantages and disadvan-
tages of several eHealth modalities 
mentioned in this review. For future 
studies, combinations of the modali-
ties mentioned above are possible, or 
new ones could be created as informa-
tion technologies and PROMs conti-
nue to evolve.

Investigators should try to include 
all categories of patiens into the 
trials (UC, CD, monotherapies, im
munomodulators, biological ther
apy, complicated and uncomplicated 
courses) to obtain the most objective 
results.

The evidence mentioned above sug
gests that eHealth has a potential for 
use in IBD follow-up and can facili-
tate clinical practice. More complex 
controlled trials comprising web-based 
guidance, smartphone applications, 
virtual clinics, or else are necessary to 
assess its effi cacy. Moreover, evidence 
given about ongoing trials shows that 
there exists an interest among re
searchers to develop and use eHealth 
technologies in IBD. There is still a long 
way to go to create an appropriate 
eHealth tool for IBD management, but 
advancing the telemedicine approach 
seems to be the right way of facilitat
ing follow-up of IBD patients.
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