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Abstract
Purpose of Review This article is a review of the most significant productions on the care of pediatric patients with complex and/
or rare chronic diseases in the field of telehealth, produced in Latin America and the Caribbean. It inquires about accessibility to
health, its efficiency for the care of chronic and rare diseases, its acceptability/resistance by users (health teams and patients), and
the standardization-evaluation of telecare processes.
Recent Findings The formation of reference networks for patients with chronic and rare diseases.
Summary The incorporation of ICTs in comprehensive patient care is carried out mainly through home telemonitoring and the
use of virtual platforms to empower patients and families. This modality allows to improve the attention and to offer assistance of
specialties when there are geographic gaps. Telemedicine improves health outcomes, although article samples are mostly limited.
It is made visible that the greatest impact in the region will be linked to the development of telehealth protocols and standards and
legal and ethical frameworks, in order to guarantee good telehealth practices.
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Introduction

Children and adolescents with chronic and rare diseases have
specific requirements for health services; this forces them to
have specialized health teams and complex interventions. This
leads to the need for recitations in health centers with the
consequence of multiple transfers and frequent and/or

prolonged hospitalizations. Another problem that they are
faced with are those related to indirect costs for patients and
their families, mentioning being uprooted due to the need to
go to health centers far from their place of origin, increased
underemployment and unemployment, and substantial finan-
cial burden affecting emotional, social, physical, and econom-
ic well-being [1–3].

This article is part of the Topical Collection on Technology and
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The care of children and adolescents with chronic and
rare diseases, in any of their instances, be it diagnostic,
follow-up, and/or treatment, constitutes one of the main
challenges faced by both the pediatrician and the entire
health system, since a change is needed to overcome the
barriers produced by a care model oriented to the treat-
ment of acute processes, with evident integration difficul-
ties between the different levels of care as well as in the
optimization of resources. Added to this, these patholo-
gies collectively exert a global public health burden and
generate accessibility barriers for those who suffer from
them and their families in terms of the possibility of re-
ceiving adequate care in a timely manner.

There are various models to organize healthcare systems in
a more integrated and proactive way, with the Chronic Care
Model (CCM) and the Kaiser Permanente model (risk strati-
fication) being the most influential [4]. In turn, the evolution
of ICTs and their incorporation into health organizations
allowed the planning and generation of new organizational
and work models such as telemedicine care management.
Initially, these models were proposed to overcome geographic
access barriers and later incorporated the modality collabora-
tively between health teams [5].

In addition to this, and considering that information
and communication technologies (ICT) today cross differ-
ent fields and disciplines, their incorporation and use in
the health sphere are essential and cannot be postponed.
For two decades, telehealth strategies in Latin America
and the Caribbean have increased significantly, especially
in the context of the Sars-Cov-2 pandemic, and are close-
ly related to digitization strategies and the strengthening
of care networks.

To a greater extent, the initial literature on the subject ad-
dresses inequities in access to medical care, especially in geo-
graphically isolated or difficult-to-access areas, in addition to
favoring the outreach to specialized care. An evaluation of the
results of the inclusion of ICT in the development of telemed-
icine for the care of pediatric patients with complex and/or rare
chronic diseases is necessary.

This article is a review of the most significant productions
on the care of pediatric patients with complex and/or rare
chronic diseases in the field of telehealth, produced in Latin
America and the Caribbean, specifically inquires about as
follows:

& Accessibility to care mediated by information and com-
munication technologies

& The efficiency of remote medical care for chronic and rare
diseases

& The acceptability/resistance by users (health teams and
patients) of the ICT-mediated health care modality

& The standardization and evaluation of distance care pro-
cesses mediated by ICT

To achieve this purpose and respond to the stated areas of
interest, a general review of articles was carried out using open
access databases (PubMed, LILACS, Scielo, and Cochrane)
and subscribed and indexed (sites outside of PubMed), using
the following key terms : telehealth, telemedicine, pediatrics,
complex chronic, ICT, and rare diseases.

The following inclusion criteria were defined:

– Temporary: review of the last 5 years
– Language: articles in Spanish, Portuguese, or English
– Geographical: articles of studies carried out only in Latin

American and Caribbean countries
– Thematic: articles on telehealth in complex chronic pedi-

atric patients

The exclusion criteria were review articles, distance profes-
sional training programs, remote monitoring of suicide pre-
vention, and patients in the pediatric intensive care unit.

Out of a total of 78 articles found, after reviewing the ab-
stracts, only 13 articles met the inclusion and exclusion
criteria. After reading it, 4 were excluded, so this review in-
cludes 9 articles in total.

Revision

The use of telemedicine has been a useful and accessible tool
to provide at comprehensive treatment for all patients, a situ-
ation that has grown exponentially during the Sars-Cov-2 pan-
demic. Children and adolescents with chronic, complex, and/
or infrequent pathologies have not been the exception.

According to Marcolino and collaborators, after analyzing
the use, effectiveness, and level of resolution of the remote
consultation services provided to primary care units by the
Telehealth Network of Minas Gerais, Brazil, they concluded
that the teleconsultations prevented possible referrals in 80%
of the cases, and 94% of the health providers reported satis-
faction with the service received, which translates into a mod-
el for overcoming physical barriers in access to medical care
for the entire pediatric population [6].

It is possible to cite several examples of chronic and/or
complex pathologies that have benefited from their evolution-
ary control and follow-up through the use of telemedicine and
applied technologies.

& According to Notejane et al., who have carried out a pro-
spective study that was based on the telephone attention of
patients being followed up by the palliative care service,
they found that the satisfaction reported by parents and/or
caregivers and the ability to avoid a face-to-face consulta-
tion position the telephone consultation as a healthcare
resource to be considered, systematized, and improved in
comprehensive care [7••]. Although, in our experience,
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there may be some benefit with telephone assistance inter-
ventions, such as containment of anxiety symptoms, in
general terms, they may have little or no effect on care-
giver’s results compared to usual care.

& Telemedicine is a technological resource that allows the
application of medicine from a distance, both for the di-
agnosis and the treatment of epileptic-type pictures as col-
lected in the article of Garófalo Gómez and collaborators.
Telemedicine includes fixed and mobile telephony, mes-
saging, emails, and video calls through different digital
tools. Telemedicine has been shown to be of no inferior
quality to face-to-face consultations in relation to acute
crisis control, hospitalizations, visits to emergency ser-
vices, or adherence to medication, and it is more econom-
ical because it reduces the economic expenses and the
time spent in the transfer to the hospital institutions or
health centers [8••].

& In the descriptive, retrospective study by Nieto-Ríos et al.,
a telemedicine care program is proposed for kidney trans-
plant patients living in remote or rural areas. This study
aims to improve and facilitate the care of patients who
have difficulty accessing health services, with the same
or better quality standards than conventional-face-to-face
care and at a lower economic cost [9••].

& For Strickler and team, the follow-up of patients with ju-
venile idiopathic arthritis (JIA) under 16 years of age
through a dual modality (face-to-face and distance) has
made it possible to reduce transfers to health institutions,
school absenteeism of boys, girls, or adolescent, and work
of the parents, and the exacerbation of pain due to the
prolonged transfers of patients who live far from the care
centers [10••].

& In the retrospective study by Guillén López et al., patients
diagnosed with twenty-six types of innate errors of metab-
olism had better clinical and metabolic control than those
who received remote care, added to the added value of the
use of mobile care education applications for families
[11••]. This study shows evidence on the possibility of
applications for self-care and adequate monitoring of spe-
cific health needs. On the other hand, devices with these
characteristics promote the bond of families with the
health team and the continuity of follow-up. Nevertheless,

& According to Vera et al., remote telemonitoring emerges
as an alternative for monitoring ventilatory therapy in sys-
tems of patients with home hospitalization, which consists
of remote monitoring of all ventilatory therapy, and there
are currently different tools to carry it out. Telemonitoring
is defined as the transmission of physiological or non-
invasive data through Bluetooth, digital, satellite, or
Internet systems, their assessment, and storage [12••].

& Finally, we mention the work of Olivetti where the tele-
medicine project in congenital heart disease (CC) is ex-
plained within the National Congenital Heart Disease

Program (PNCC) of the Argentine Republic. It was ob-
served that telemedicine represents an alternative that
reaches the treating physician more effectively through
remote consultation and response, optimizing correct di-
agnoses and timely referrals. In addition, it allows the
dissemination of knowledge between low to high com-
plexity centers, reduces asymmetries in diagnosis for pa-
tients residing in the interior of the country, avoids their
unnecessary transfer, and strengthens networking [13••].
A similar situation occurred in Brazil through a telemed-
icine network for remote pediatric cardiology services in
northeast Brazil that provided early detection protocols for
heart defects through direct online supervision by a cardi-
ologist. The times for diagnosis, transfer, and hospital
stays were considerably reduced [14].

Conclusions

The health care models for children and adolescents with
chronic and rare diseases focus on the comprehensive care
of people, addressing general aspects of the disease, its epide-
miology, diagnosis, treatment, and follow-up through various
interventions, which include information and communication
technologies. Its incorporation is used mainly for the
telemonitoring (remote monitoring) of children with chronic
diseases at home and in the use of educational virtual plat-
forms, to empower the patient with regard to self-management
of their care. In this way, it is the patient or his family who
looks for the most appropriate way to make his own decisions
regarding the management of his health.

There are articles that agree that telemedicine in this group
of patients has the potential to improve care when geographic
gaps are the main problem to be addressed and, above all, they
highlight improvements in access to health services.
Experiences that also incorporate the logic of health networks
show greater benefits in terms of accessibility. In this sense,
the integration of telehealth networks reduces inequities.

On the other hand, in the studies surveyed, it is also ob-
served that this modality allows to provide assistance for spe-
cialties and/or subspecialties in places far from the centers
where they are located, since most are concentrated in large
cities.

Although telehealth practices have increased substantially
in recent years, there is still little evidence that this type of care
improves health outcomes. However, the study sample sizes
are generally small. In other cases, results are reported consid-
ering the management of care by telemedicine but focused on
a pathology or group of pathologies and addressed by a spe-
cialty. In this way, they fail to address the comprehensive care
required by chronic and rare diseases. The experiences avail-
able in pediatrics are mainly focused on the care of children
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with congenital heart disease, treatment of chronic pain,
among others. Another outstanding debt in the publications
of Latin America and the Caribbean is the development of
telehealth protocols and standards, as well as legal and ethical
frameworks, for states to guarantee and control good
telehealth practices, a development that is still incipient in
the region.

This reality makes it necessary to increase studies and pub-
lications regarding the various dimensions addressed in this
review.
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