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ABSTRACT

INTRODUCTION

Medicine and technology are constantly evolving. The
COVID-19 pandemic has accelerated the development of
digitalization in the health sector and specifically of tele-
medicine. Through a structured bibliographic review fol-
lowing the Preferred Reporting Items for Systematic Re-
views and Meta-Analysis (PRISMA) methodology, in this
study, the concepts related to telemedicine, its application
and the legal regulatory context are defined. With this in-
formation, some recommendations and codes of good
practice are proposed for their effective implementation in
the field of Hepatology.
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Innovation is a key element to promote progress in any ac-
tivity, sector and country, as it is a tool for generating val-
ue. In the health field, innovation is also a fundamental
component for improving health care and health in gener-
al (1,2). In this area, innovation has traditionally been di-
rected towards research and the development of new ther-
apies to increase life expectancy and improve quality of
life. However, in health systems that face an increasing ex-
pense over the years (3), a marked aging population (3),
offering quality guarantees regardless of the disease and
the region where the patient resides (4) or the inclusion of
new products with a guaranteed access and sustainability
of the system (5), the need to scrutinize new avenues of
innovation becomes undeniable. Among the new areas of
innovation, it is worth highlighting the adequacy and ad-
aptation of health systems to current digital and techno-
logical development.

The digitization of the health sector has fostered the emer-
gence of new disciplines, such as telemedicine. This is a
broad concept that includes a multitude of health care ser-
vices focused on combating diseases and their limiting fac-
tors, as well as achieving greater patient well-being and
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prevention (6). The term telemedicine was first used in the
1960s, referring to the use of telecommunications at the
service of the patient and health, in order to overcome the
geographical distance barrier between the interlocutors
(7). The continuous development and technological ad-
vances have given rise to new terms, such as eHealth, a
term that refers to health initiatives that are based on the
use of any type of information and communications tech-
nology (ICT) (8); mHealth, which considers the specific use
of mobile devices to support medical practice and public
health (9); or the more recently introduced Digital Health,
a broader term that addresses the use of digital technolo-
gies to improve health, incorporating aspects such as
e-health, genomics, artificial intelligence (Al), big data and
robotics (10) (Fig. 1).

Due to the continuous technological progress which, as al-
ready shown, is in turn associated with a terminology that
is also in constant evolution, it is important to note that
there is no definitive definition of telemedicine. According
to a study carried out in 2007, more than 104 different defi-
nitions of the term telemedicine were found in the litera-
ture (11). Taking the definition proposed by the World
Health Organization (WHO) as a starting point, telemedi-
cine is understood as the provision of health services, in
which distance is a determining factor, by health profes-
sionals via the use of ICT for the exchange of valid informa-
tion for the diagnosis, treatment and prevention of diseas-
es, for research and evaluation, and for the continuous
training of health professionals, all with the ultimate goal
of improving the health of the population and communi-
ties (12).

Based on this definition, two widely accepted modalities of
telemedicine are considered:

— Synchronous telemedicine: the interaction takes place in
real time and the support is immediate (13).

— Asynchronous telemedicine: there is a temporary sepa-
ration between the different phases of the process and
development communication in deferred mode (14).

Regardless of the telemedicine modality chosen, telemedi-
cine applications are very diverse, allowing remote monitor-
ing, remote storage and sending of information or different
interactive processes (interactive telemedicine) (15,16):

— Remote monitoring: it includes the term telemonitor-
ing, which refers to the tracking of patient parameters
through mobile devices or by telephone.

— Storage and remote delivery of information: storage of
clinical data to send and share with other health profes-
sionals. Tele-education uses this concept of storing and
forwarding information with the functionality of didactics
and on-line teaching for patients and providers.

— Interactive telemedicine: it includes concepts such as tele-
consultation, a discipline that allows collaboration be-
tween health professionals via telematics. Another term
encompassing this discipline is teleconsultation, which of-
fers the possibility of connecting health professionals and
patients remotely through digital image and audio media.

Observing the applications that telemedicine presents, it is
possible to expect important advantages derived from its
use, such as time optimization, follow-up visits preventing
long trips, data monitoring, healthcare provider coordina-
tion, remote educational programs and, as occurred during
SARS-CoV-2 pandemic, usefulness in a health crisis (17).

AIM AND METHODS

The main objective of this review is to assess the current
state of telemedicine in liver diseases in Spain and to analyze
the challenges and steps to follow for its effective imple-
mentation. Carrying out the proposed study aims to provide
a conceptual framework of useful information to identify
the current situation of telemedicine in Spain and neighbor-
ing countries (Europe), as well as in other regions that may
also be of reference (United States, Canada and Australia). In
the same way, good practice guidelines are formulated for a
correct implementation of telemedicine in Hepatology, and
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the basis for evaluating the current legal and regulatory con-
text applicable to telemedicine are clarified.

This manuscript aims to advance the effective digital trans-
formation in liver diseases, mainly for metabolic associated
fatty liver disease (MAFLD), hepatitis C virus (HCV) and hep-
atitis B virus (HBV). To reflect the real state of telemedicine,
a structured bibliographic review of the literature was pro-
posed, following the international recommendations of the
Preferred Reporting Items for Systematic Reviews and Me-
ta-Analysis (PRISMA) (18) methodology, both in the Medline
database (PubMed) and in Medes (Medicina en Espafriol),
reference database published in Spanish, dated March 2021
(Fig. 2). The aim of this search was to identify publications
and “grey literature” related to telemedicine, which could
help to set recommendations and guidelines of good clinical
practice to achieve its effective implementation.

CURRENT SITUATION OF TELEMEDICINE
IN THE FIELD OF HEPATOLOGY

Countries have faced, and are currently facing, the task of
integrating technological advances into their respective
health systems. In the case of Spain, the National Institute of

Health (Insalud) recognized the importance of the contribu-
tion of ICTs in aspects of the health and well-being of society
in the year 2000, betting on their incorporation in health
centers (19). Since then, important advances have been
made in terms of the digitization of the Spanish healthcare
system, including the Avanza Plan (20), the Online Health-
care Program (21), the development of the digital medical
record (22) or the electronic prescription (23), among others.
Specifically, different health areas have moved ahead to dig-
italize the clinical practice. Among them, the Gastroenterol-
ogy area is no exception, including the management of in-
flammatory bowel disease (24). The mobile application
designed at Hospital La Fe in Valencia, TECCU (Telemonitor-
ing of Crohn’s Disease and Colitis), aimed at remote monitor-
ing of patients with inflammatory bowel disease, has a long
history in the field of telemedicine. In addition to the expe-
rience generated by TECCU in the field of mHealth, the great
results at the level of control of inflammatory bowel diseases
and the reduced consumption of resources destined for
these patients position this initiative as one of the most im-
portant in the sector (25-27).

Regarding the area of Hepatology, digital initiatives in Spain
have aimed at tackling HCV, motivated to a certain extent by
the objective established by the WHO of eradicating the dis-
ease by 2030 (28). One of the greatest challenges to be un-
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dertaken is the difficult access of clinical workers to reser-
voirs of the virus. Faced with this reality, telemedicine is
positioned as a useful tool to optimize follow-up and moni-
toring of patients who make up the main reservoirs (29). An
example is the initiative carried out at Hospital Universitario
de Canarias in Santa Cruz de Tenerife. In this case, a telemed-
icine program associated with treatment custody and vire-
mia dried blood spot testing was offered to recover non-ad-
herent patients in HCV screening programs in drug addiction
care units. How this initiative was more effective for the mi-
cro-elimination of HCV than the conventional care model
that consisted of a hospital visit was verified (30).

Another important reservoir of HCV in Spain is made up of
people living in prison (31-34). In “El Dueso” Penitentiary Cen-
ter, in Cantabria, telemonitoring programs were implement-
ed for HCV-positive patients serving sentences in this facility
(35). These programs consisted of monitoring inmates with
active HCV infection telematically, thereby saving both costs
derived from the transfer and escort of inmates, as well as
time spent on administrative procedures (36). The initiative
turned out to be positive and achieved good results in the
micro-elimination and early diagnosis of HCV. The program
resulted in achieving HCV cure in 71 of the 75 patients includ-
ed in the program and was also associated with a reduction in
total costs of €38,677. Finally, the patients responded ade-
quately to the telemonitoring proposal, highlighting the abil-
ity of the program to avoid the stigmatization of HCV (35,36).

Another group in which access is compromised is that of
judicialized patients who comply with alternative penalties
and measures (community work and rules of conduct). To
access this subgroup of patients, digital health programs
have been implemented that allow telematic follow-up.
This is the case of the initiative carried out in Santander,
between “José Hierro” Center for Social Inclusion and spe-
cialists from Hospital Universitario Marqués de Valdecilla,
which monitored 90 % of these patients (37).

At the international level, projects aimed at managing HCV
have been designed. They make elimination goals possible
using telemedicine tools, which also reduce costs, as
demonstrated in a Mexican experience (38). Unlike these
projects oriented towards telemonitoring and televisits,
projects have been designed for communication between
health professionals (teleconsultation). Among these, the
most relevant is the project developed by the Extension for
Community Healthcare Outcomes group (ECHO) (39,40).
This model facilitated direct contact between the health
professionals who were on the front line and cared for pa-
tients with hepatitis in the first instance, with a multidisci-
plinary team specialized in HCV made up of hepatologists,
microbiologists and pharmacologists. Communication was
achieved through a digital platform, which constituted a
teleconsultation tool as it is currently defined (41,42).

Finally, it should be noted that at the international level,
there are other projects aimed at addressing other pathol-
ogies within the field of Hepatology, such as MAFLD. One
of the initiatives for the follow-up of patients with this pa-
thology is the one developed in Bologna, where a telemat-
ic follow-up program was created. When evaluating the
results, patients integrated into the digital program
showed better results in liver enzyme reduction and weight
loss compared to patients in traditional care (43).
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In short, the use of “telehepatology” is a valid and comple-
mentary alternative to classic care models, where both
health professionals and patients can take advantage of
the multiple benefits provided by this care discipline. We
highlight the most relevant ones, such as portability, re-
al-time data collection, disease status education, patient
reported outcomes (PRO) compilation, improved quality of
care, improved adherence to medication and stricter con-
trol of diseases (44).

REGULATORY AND LEGAL CONTEXT

The digitization of health systems has not been accompa-
nied by regulation at the legal level in Spain, so it is an area
characterized by a lack of specific regulations that state the
legal implications of digital health care initiatives in gener-
al, or telemedicine in particular. As there is no legal regula-
tion in Spain specific to digital health, telemedicine faces
different ethical and legal challenges (45):

— Guaranteeing the anonymity of the data of individuals
and patients.

— Protecting individual information.

— Avoiding bias when making decisions based on digital
programs.

— Ensuring that decision making is not automated.
— Ensuring transparency on essential elements and processes.

— Establishing who to assign and who should assume re-
sponsibilities.

- Creating a secure network of access to patient data for
professionals.

— Guaranteeing that an established protocol for data man-
agement has been followed.

In any case, the authors who have opted for telemedicine
agree that the same regulatory requirements as those con-
tained in normal clinical practice must be guaranteed for
this healthcare discipline. In addition, due to the telematic
nature of this discipline, there are two legislative frame-
works that apply to the development of activities encom-
passed in the field of telemedicine. These regulatory texts
advocate for the protection of patient data and are: the
General Data Protection Regulation (RGPD) (46) and the
Organic Law on Protection of Personal Data and Guarantee
of Digital Rights (LOPDGDD) (47). Both laws try to preserve
the confidentiality of patient data, guarantee their auton-
omy in decision-making and register non-face-to-face med-
ical acts in their medical records (as is the case with a face-
to-face medical act) (48). In line with this regulation, there
is a debate about the need for informed consent when car-
rying out a digital intervention with patients. Although it is
true that there is no regulation that requires having this
informed consent, numerous authors and scientific societ-
ies are inclined in favor of obtaining it, at least verbally
(48-52). Some of the aspects that should be taken into ac-
count in this document, according to the criteria of the au-
thors positioned in favor of informed consent are (48):
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— Explaining the nature of the program, its limitations, risks,
benefits and effectiveness.

— Exposing the security measures in terms of data protection
and privacy.

— Listing the contingency plans and policies in case of tech-
nical breakdown or emergency.

— Informing and requesting authorization if consultations
are recorded.

— Allowing the patient the option of refusing the service
against face-to-face care.

— Specifying the credentials of the health professionals in-
volved.

— Detailing the care coordination procedures with other
professionals, for example: specifying whether the session
will be recorded or providing informed consent for the
proposed procedures.

As shown, the absence of legal regulations in the field of
digital health is patent. However, supranational organiza-
tions such as the WHO or the European Union (EU) have po-
sitioned themselves in favor of promoting digital programs
such as telemedicine, since they consider that their develop-
ment guarantees equitable access to health, optimization in
the use of health resources of the national health services
and improvement in the quality of care (4,53).

GOOD PRACTICES IN DIGITAL HEALTH

The great breadth that characterizes the field of digital
health, together with the lack of common terms for all au-
thors, make it difficult to identify guidelines or recommen-
dations for the development of digital initiatives. However,
various institutions have established recommendations for
the effective implementation of telemedicine at the interna-
tional level. This is the case of the United Kingdom (54), the
WHO (55) or the American Association of Telemedicine (ATA)
(56). In Spain, recommendations have also been published
with the aim of providing guidelines for the design of digital
interventions in health. Among these, it is worth highlight-
ing the recommendations of the Canary Islands Health Ser-
vice (57,58), the Valencian Society of Digestive Pathology
(57,58) or the Digital Health Association (ASD) (59). In any
case, the recommendations are oriented towards three as-
pects: televisit, which implies telematic interaction between
health professionals and patients; teleconsultation, which
involves telematic interaction between health professionals;
and monitoring and evaluation of the digital intervention.

Recommendations for the televisit

The televisit can be structured in three phases: pre-visit, in-
tra-visit and post-visit. In all of them, it is advisable to fol-
low a previously prepared protocol to provide a quality
digital health service (49):

— Phase 1: pre-visit. The pre-visit phase is characterized by the
preparation of the patient for the service. Firstly, whether to

refer a patient to a telematic visit must be decided. For this,
it could be useful to develop guides to follow for the triage
of visits. There is no standard of care for the inclusion of pa-
tients in the digital health project, so it will depend on the
criteria of the health personnel (49). This health discipline is
still new for a large percentage of patients, so it is assumed
that it will be necessary to prepare the patient in the man-
agement of digital platforms. Similarly, it is also advisable
to train health personnel in the handling of said technology
(49). So much so, that some countries that have made a
strong commitment to telemedicine, such as Australia, re-
quire a certificate that guarantees that health professionals
are suitably trained to develop digital health programs (60).

— Phase 2: intra-visit. The first thing to manage in this phase
is the scenario. The healthcare professional must create a
healthcare environment, regardless of whether the tele-
visit can be carried out from any location. It is recommend-
ed to carry it out in a private place, with low ambient
noise, informing that a televisit is being carried out with a
sign outside the room and wearing health care personnel
clothing and an identification document. On the other
hand, the patient must also be warned. Thus, it is recom-
mended to make a call 15-30 minutes before the session
to solve technical problems and confirm that the patient
has downloaded all the necessary tools. Likewise, it is ad-
visable to invite the patient to a virtual waiting room to
make the televisit process look like the face-to-face visit
process (49). The first televisits should always begin with a
conversation that favors transparency, where the patient’s
informed consent is obtained and the patient’s safety is
guaranteed throughout the process (4,45,49) (Fig. 3).

— Phase 3: post-visit. In this last stage, and after the televis-
it, transparency with the patient is essential, avoiding bi-
ased or stratifying decisions, ensuring that the healthcare
personnel maintain their criteria as a priority and finally,
identifying a responsible person for the decision made. In
any case, if after the televisit there are doubts about the
health procedure to follow, the patient should be referred
for a face-to-face consultation for further evaluation (45).
Ultimately, the patient should be asked to evaluate the
service and the degree of satisfaction with it (49).

Recommendations for teleconsultation

The recommendations for the effective implementation of
teleconsultation initiatives do not differ greatly from the
recommendations for televisits. However, the specific as-
pects of this modality can be extracted from the experience
generated by the ECHO group in HCV (Table 1).

Monitoring and evaluation of results

All published recommendations agree on the importance
of monitoring the results obtained through digital inter-
vention. Feedback is needed throughout the development
of digital initiatives to assess their proper functioning and
development. Similarly, monitoring of digital health inter-
ventions is vital for the generation of solid, quality evi-
dence that reflects the true impact and benefit of these
programs (61). In light of the importance of these pro-
grams, the WHO has developed a guide with recommenda-
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Table 1. Key aspects to consider in teleconsultation
programs that can be extracted from the
implementation of the ECHO program

Take initiatives already developed as models to develop
a new program:

This allows for a greater success of the program when
applied in other contexts, as was the case with the
implementation of the ECHO model in Argentina (41,42)

Evaluate the area where the teleconsultation tool it is
intended to be established:

The efficiency of this type of project has been shown
to increase if it is directed to rural areas or other areas
where the patient has difficulty in accessing specialized
care (63)

Adaptation to the needs of health personnel:

The use of the teleconsultation tool will be optimized
if the training offered is flexible in time. This has been
demonstrated by the STMP from SAGES (64)

Having an adequate infrastructure:

The success of the program will be highly influenced by
the infrastructure supporting it (64). Likewise, health
personnel who are going to benefit from the tool must
be provided with the necessary means, such as a mobile
device with which to access the tool and adequate
access to the internet (41,42)

ECHO: Extension for Community Healthcare Outcomes; SAGES: Society of American
Gastrointestinal Endoscopic Surgeons; STMP: Surgical Tele-Monitoring Program. Modified
from Siegel et al., 2017 (63).

tions for proper monitoring and follow-up of digital inter-
ventions (55) (Table 2). The monitoring and evaluation
programs allow to clarify how consistent a digital initiative
is and the degree to which its planned activities are being
implemented and meeting its objectives, with the under-
standing that this feeds a broader evaluation agenda to
understand the real impact of the initiative in health and
whether or not the ultimate goal has been achieved (55).
This guideline emphasizes how diffusion and dissemination
of findings is also essential, as this will contribute to a bet-
ter understanding of the impact of interventions and en-
courage greater support and investment in digital health.
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to the patient them notify their disadvantages of number televisit.
made clear agreement or th? t.e_|9-f_“3tlc Modified from
disagreement initiative the publication
of Berg et al.,
2020 (49).

Table 2. Roadmap for monitoring a digital health
intervention

1. Setting the stage
— How, when and why?
— Introduction and stages of development
— Monitoring versus evaluation

2. Intervention monitoring
— What does the program claim to accomplish?
— Choose a framework to explain the process from A — B
— Development of indicators to measure the objectives

3. Evaluation of interventions
— Qualitative design: user satisfaction
— Quantitative design: measurement of the results
— Economic evaluation: balance of costs

4. Evaluation of data sources
— Assess the availability, quality and management of data

5. Publication of results
— Final evaluation and publication of the results

Adapted from the Monitoring and Evaluating Digital Health Interventions report (World Health
Organization, 2015) (55).

Considering the lack of consensus about the appropriate
method for disseminating the results of digital health inter-
ventions, the WHO developed the mHealth Evidence Re-
porting and Assessment List. With a total of 16 items, its
objective is to improve transparency in reporting, promote
critical evaluation of health research evidence, and guide
authors in the development of manuscripts that can be
published in scientific journals (55,62).

STRATEGIC FRAMEWORK IN THE FIELD
OF TELEHEPATHOLOGY

Previous experience in telemedicine initiatives, both in
hepatology and in related areas, sheds light on which
healthcare settings could benefit the most from telemedi-
cine in Hepatology. The actions aimed at the development
of telehepatology are detailed in table 3.
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CONCLUSION

The outbreak of the COVID-19 pandemic due to SARS-
CoV-2 has prompted the implementation of telemedicine.
However, throughout the consulted literature there are no
specific recommendations and the legal framework for its
development is not completely defined. Through this re-
view, we highlight the detailed definitions of the terms in-
volved in telehealth and how to carry out care for our pa-
tients with telemedicine tools; and more importantly, its
specific application in Hepatology and highly prevalent dis-
eases such as viral hepatitis, metabolic liver disease and
their possible complications, such as hepatocarcinoma.
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