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Abstract: The COVID-19 pandemic transformed the delivery of healthcare across the

world. Telehealth has emerged as the primary method for providing healthcare early in

the pandemic. Patient and healthcare provider views of the effectiveness of telehealth
services are encouraging and support the long-term use of telehealth services in clinical
practice. Telehealth may provide a strategy that has far-reaching benefits for diverse patient
populations, such as patients with Batten disease and other rare diseases, who face additional
barriers to accessing subspecialty healthcare services. The aims of this paper, through the
experience of a single Batten Disease Center of Excellence, are to (1) review the benefits

and barriers involved in the delivery of telehealth services to patients with rare diseases; (2]
discuss components of a model for clinical care that utilizes telehealth services for patients
with Batten disease; (3) discuss limitations and future directions of using telehealth in patients
with rare diseases. Healthcare systems should consider building clinical models that utilize
telehealth services to provide multidisciplinary services to patients with rare diseases.

There are numerous benefits in using telehealth that can enhance and expand service
delivery between the patient and clinician. Telehealth services can also improve provider-to-
provider communication and collaboration when providing clinical care to individuals with
rare diseases. Although there are many benefits to utilizing telehealth services in provision
of care to patients with rare diseases, it is important to consider factors that may limit or

add additional barriers prior to implementing telehealth services. There is a need for future
collaborative research to examine and compare the effectiveness and outcomes of telehealth
services with standard of care services that are provided in-person. Future research should
also examine how to reduce the challenges and barriers associated with the implementation
of telehealth services.
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Why is this important?

e Lack of local resources;

e Increased caregiver stress;

e Difficulty obtaining a correct diagnosis.
diseases, such as:

e Convenience;

e (Cost savings;

e Improved access to care;

and treatment services.

Where do we go from here?

e Training of telehealth providers;

troubleshooting.

Individuals with rare diseases may face multiple barriers to accessing clinical services.
Local doctors and treatment providers, such as speech therapists, occupational
therapists, physical therapists, and psychologists, may not have knowledge of rare
diseases or how to manage symptoms and disease progression, or how to guide
treatment services. Other barriers may also include:

There are numerous benefits to using telehealth services for both patients with rare

e Ability to see multiple providers that can help with symptom monitoring, assessment,

It is important to consider limitations when creating a model for clinical care for patients
with rare diseases. Some limitations to think about are:

e Clinician and organization familiarity with telehealth;
e Reimbursement and coverage from insurance companies for telehealth;

e Security and privacy of patient information;

e Logistical factors, including use of equipment, internet/connectivity, and technical

Future directions should involve collaborative research that studies the effectiveness,

feasibility, and perceptions of families of rare diseases and providers that use telehealth
for clinical healthcare services. Research should also further study and consider ways to
improve barriers and challenges associated with implementing telehealth systems into

existing healthcare systems.
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Introduction

The World Health Organization declared a pan-
demic in March 2020 due to the rising number of
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2 or COVID-19) cases. The trans-
mission of the COVID-19 virus occurs during

person-to-person contact; therefore, a key factor
in slowing the spread of the virus includes the
practice of social distancing. Consequently, many
health organizations had to modify their standard
of care across patient and clinical care services
during the pandemic to slow the spread of the
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virus by reducing or canceling non-essential in-
person appointments and procedures.? The use of
telehealth services has been paramount in con-
tinuing to deliver the provision of care (e.g.
assessment, planning, treatment, and coordina-
tion services) across patient populations.? Data
from Duke institutional operations report increas-
ing their telehealth services from <1% of total
visits to 70% of total visits (e.g. >1000 video vis-
its) in a 4-week time period.? Patients and health-
care providers also reported a high level of
satisfaction with the use of telehealth services
during the COVID-19 pandemic, particularly in
subspecialty fields.*

The COVID-19 pandemic transformed the land-
scape of delivery of healthcare across the world.
Telehealth services were delivered out of necessity
to ensure seamless delivery of healthcare for each
individual. Patient and provider perceptions of the
utility of telehealth services are encouraging and
support the long-term use of telehealth services in
clinical practice after the pandemic.? Telehealth
may provide a strategy that has far-reaching bene-
fits for diverse patient populations, such as patients
with Batten disease and other rare diseases, who
face additional barriers to accessing healthcare ser-
vices and specialty care. The aims of this paper,
through the experience of a single Batten Disease
Center of Excellence, are to (1) review the benefits
and barriers involved in the delivery of telehealth
services to patients with rare diseases; (2) discuss
components of a model for clinical care that uti-
lizes telehealth services for patients with Batten
disease; (3) discuss limitations and future direc-
tions of using telehealth in patients with rare dis-
eases. To accomplish these aims, the authors have
reviewed current literature utilizing PubMed and
Web of Science of telehealth care delivery between
2010 and 2021. The proposed clinical model is
based on a single center experience of a Batten
Disease Center of Excellence, in which pediatric
patients with Batten disease and their caregivers
come from the United States, Europe, and South
America. Patients are evaluated within a multidis-
ciplinary model that includes a team of specialists
from the disciplines of pediatric neurology, physi-
cal therapy, occupational therapy, speech therapy,
psychology, and social work.

Batten disease and rare diseases
Batten disease, or neuronal ceroid lipofuscinoses,
includes a class of lysosomal storage inherited

disorders that are neurodegenerative and fatal.
The gene defects associated with Batten disease
disrupt the cell’s lysosomal functioning and abil-
ity for the cell to recycle molecules. There are 13
genotypic forms of Batten disease that are charac-
terized by mutations on different genes that can
vary in disease onset and severity of symptoms.°®
Batten disease is a rare disorder with a worldwide
prevalence of 1 in 100,000 live births.”8 Most
symptoms of Batten disease begin during early
childhood. Symptoms include vision loss, sei-
zures, developmental delays, cognitive regression,
and motor impairments.®11 Individuals with
Batten disease experience premature death.
Although there is no cure for Batten disease, there
are approved treatments with enzyme replace-
ment therapy (ERT) and promising research cur-
rently being conducted, such as gene therapy.1%:12
To date, cerliponase alfa (Brineura; BioMarin
Pharmaceutical) is the only Food and Drug
Administration approved treatment to slow the
progression of one form of Batten disease (CLLN2)
through ERT.13

Treatment for individuals with Batten disease
include symptom management and palliative
care.'4 Individuals with Batten disease often par-
ticipate in rehabilitation treatment modalities to
help maintain developmental skills, physical
health, and quality of life. Clinical care for indi-
viduals with Batten disease involves ongoing
assessment and treatment across multidiscipli-
nary healthcare providers. Disruption in health-
care services can add to increased family stress, as
well as potentially adverse developmental and
medical outcomes, given the pervasiveness of
symptom presentation and nature of disease pro-
gression. Unfortunately, the unique and ongoing
needs that patients with Batten disease and their
families face are not exclusive of other popula-
tions with rare diseases. In the United States, a
disease is characterized as rare if it affects about 1
in 2000 people.!> Although, the authors of this
manuscript reference patients with Batten disease
in the models and considerations proposed below,
the applications are likely able to be broadly
applied to other populations with rare diseases.

Barriers to accessing clinical services for
individuals with rare diseases

It can be challenging to access evidence-based
clinical services across patient populations; how-
ever, unique and additional barriers exist in the
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field of rare diseases.!® Individuals with rare dis-
eases have heterogeneous etiologies that are often
chronic and fatal. In comparison with common
diseases, there is a paucity of research and guid-
ance for clinical practice in rare diseases. Bell and
Smith!7 analyzed characteristics of interventional
trials and found that of the 24,000 trials catego-
rized as part of their study only 11.5% were rare
diseases trials. Research guides clinical practice;
therefore, it is alarming and unfortunate that indi-
viduals with rare diseases are underrepresented in
clinical research trials. Listed below are additional
barriers and challenges to accessing clinical ser-
vices that individuals and families of patients with
rare diseases may experience:

1. Lack of local resources. Patients with rare dis-
eases are geographically dispersed and may
not have local access to large healthcare
organizations or specialty clinics. They also
travel longer distances for specialty care
providers to receive targeted or comprehen-
sive treatment and/or diagnostic services.
Many patients with rare diseases have com-
plex medical needs and require ongoing
follow-up with multiple providers for the
management of clinical symptoms.
Increased transportation demands and
travel also increase financial burden on
families. Additionally, there may be longer
waitlists to access services depending on
local resources and capacity for service
delivery to patients with rare diseases.

2. Difficulties achieving accurate diagnosis.
Delays in accurate diagnosis are related to a
lack of understanding of prodromal and
clinical symptoms by referring or clinical
providers. Many rare diseases have limited
information about the natural history of the
disease, resulting in a lack of knowledge
about disease progression and presenta-
tion.!® Diagnosis of rare diseases often
requires confirmation through next genera-
tion sequencing or genetic testing via a
chromosomal microarray,!® which can
require additional clinical resources or
result in external referrals to access services
(e.g. genetic counselor) and can signifi-
cantly delay diagnosis depending on the
family’s access to those resources.!?

3. Prouider lack of knowledge of rare diseases etiology
and treatment. Even providers that are familiar
with rare diseases may lack knowledge about
disease progression and treatment. Evidence

based treatments that are used as standard of
care to alleviate symptoms (e.g. medication
management) or work on skill acquisition
(e.g. speech therapy) of patients with com-
mon disease may not be as effective. This may
be because treatment is not targeting the same
mechanistic factors given potential etiologic
differences between patients with rare and
common disease. Local healthcare providers
in remote areas likely have not had exposure
to, let alone training on, diagnosis or treat-
ment of rare diseases. Also, potential for col-
laboration and consultation with other
providers with expertise in rare diseases may
be scarce or difficult to arrange and a limiting
factor in service delivery and a provider-to-
provider training opportunity.

4. Caregiver stress and isolation. Parents of chil-
dren with rare diseases often become over-
whelmed due to the complex medical needs
of their child. This responsibility sometimes
results in change or loss of employment due
to the increased time and demands that
may be required to provide care. Parents of
children with rare diseases are at a higher
risk for experiencing more stress, anxiety,
and depression? and also may experience
feelings of isolation and lack of emotional
support.2! The availability of the internet
has improved access to families and organi-
zations but they may still need to advocate
and coordinate their own family’s clinical
care due to limited knowledge from service
providers, which places a burden on fami-
lies to assume the “expert” rather than the
“parent” role.?!

Telehealth services

Telemedicine services can be an effective way to
deliver care outside of emergency situations. The
US Department of Health Resources and Services
Administrations! defines telehealth as the “use of
electronic information and telecommunication
technologies to support long-distance clinical
healthcare, patient and professional health-related
education, public health, and health administra-
tion. Technologies include video conference, the
internet, store-and-forward imaging, streaming
media, and terrestrial and wireless communica-
tion.” Telehealth services can be classified into
both provider-to-patient and provider-to-pro-
vider communications, through the use of e-con-
sults, remote patient monitoring, patient-initiated
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messaging, telephone visits, and video visits.? 7. Diagnosing, treating, and triaging patients.

There are numerous benefits?2-2¢ of utilizing tel- Improved access may lead to quicker ser-

ehealth services in clinical medicine, including: vices of diagnostic, treatment, and triage
services.

1. Convenience. Patients have flexibility to see

their healthcare providers from home or a
location that is convenient for them. This
reduces the need for transportation or bar-
riers related to child-care to attend appoint-
ments. Providers also have flexibility to see
their patients at times that are convenient
to them without logistics of navigating use
and availability of clinical space.

. Cost savings. It improves access to health-
care professionals (e.g. primary care pro-
viders, specialty doctors) and may decrease
the cost of urgent care and emergency
visits.

. Improved access to care. Patients may have
increased access to care due to less barriers
related to geographic location of the patient
or provider. Patients with physical limita-
tions or other health considerations may be
able to access telehealth services more eas-
ily.25:26 Providers may be able to see more
patients without the barrier of the confine-
ment of a physical clinical space. This also
creates space for patients that need to be
seen for “in-person” visits. In a study that
analyzed the benefits of telehealth during
COVID-19 that were selected by neuro-
ophthalmologists, 61.3% selected access to
care as a benefit. 23

4. Multidisciplinary visits. It can be easier for

multidisciplinary specialists to coordinate
and provide care. Multidisciplinary provid-
ers can be from different geographic loca-
tions to see patients. It increases
collaboration and consultation from pro-
viders with varying professional back-
grounds and areas of clinical expertise.

. Provider-to-provider consultation. Providers
can seek medical consultation and advice in
“real-time” to best fit the needs of their
patients. Moss and colleagues?? report that
87% of survey responders indicated “conti-
nuity of care” as a benefit of telehealth
video visits. Additionally, video teleconfer-
encing can help disseminate medical knowl-
edge and expertise among providers in rare
disease through case-based learning.?”

. Infection control. The spread of disease and
infection is reduced with fewer patients and
staff present in clinical spaces.

Considerations in delivering telehealth
services in rare diseases

Although there are many benefits in delivering
telehealth services to patients with rare diseases
that are highlighted above, there are a few limita-
tions that warrant consideration before employ-
ing telehealth services. Barriers to delivering
telehealth services are highlighted below, as well
as listed in Table 1:

1. Clinician and organization willingness. There
may be clinician and organizational resist-
ance to implementing telehealth into stand-
ard of care, particularly when there is less
familiarity with telehealth.3-28 It can be dif-
ficult for organizations to restructure
appointments and services offered as stand-
ard of care into a telehealth format. The
integration of telehealth services into a
healthcare system may require additional
workflows and responsibilities. There may
be a need for additional staff with training
of specific skillsets in telehealth.?* Staff
training and education in delivering tele-
health services can help improve clinician
acceptance of telehealth.2??

2. Reimbursement. Current reimbursement
models for healthcare services may not
include telehealth services as an option for
coverage.322:2¢ Insurance providers also
require specific credential or licensure to
practice via telehealth in specific states to
ensure coverage. The reimbursement of
clinical services delivered wvia telehealth
may be different from clinical services pro-
vided in-person.

3. Securiry. It is crucial for telehealth platforms
to be secure and protect patient informa-
tion.22 Breach of confidentiality of patient
information is a risk when using digital
modalities. Patients and providers should
consider risks and take measures to secure
private medical information.

4. Traiming and licensure. There are reduced
geographic boundaries in delivering tele-
health services that impact clinical practice.
In order to protect patients and providers,
there needs to be consideration
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Table 1. Benefits and barriers in delivering telehealth services to patients

with rare diseases.

Description

Benefits

Barriers

Convenience

Cost savings

Improved access to care

Multidisciplinary visits

Provider-to-provider consultation

Infection control

Improved diagnostics, treatment, and triage services

Clinician and organization willingness
Reimbursement

Security

Training and licensure

Need for in-person clinical services
Logistical factors

of guidelines of medical licensure when
providing telehealth services.??2 State laws
may vary state-to-state that may influence
clinical practice. Careful consideration
should be given by healthcare organizations
and private providers to legal aspects of tel-
ehealth service delivery. Clinicians should
receive specialized training to know clinical
and professional boundaries when deliver-
ing telehealth services remotely across geo-
graphic regions.

. Need for in-person clinical services. Although

many clinical services can be provided
remotely through telehealth, there are some
services that require in-person appoint-
ments or clinical visits, such as physical
exams, imaging services (X-rays, etc.), and
laboratory services. This is an important
consideration because patients with rare
diseases often have unique physical and
medical needs that require routine physical
exams and laboratory work to monitor out-
comes and to prevent degradation.
Collaboration and consultation with local
providers that can conduct in-person clini-
cal services might be an option to supple-
ment telehealth services or specialty care.

. Logistical factors. There are logistical factors

to consider when delivering telehealth ser-
vices, including equipment, internet/con-
nectivity, and technical troubleshooting.
The logistics of employing telehealth ser-
vices may prove challenging for individuals
who are less “tech savy.”?2 Also, the use of
technology to telehealth may further

exacerbate disparities in healthcare to
patient populations that do not have access
to internet or devices that are required to
support telehealth.3° The digital platform of
telehealth also introduces technical difficul-
ties that hinder or disrupt the delivery of
clinical services that are not present during
in-person clinical visits.

Rationale for providing telehealth services
When developing clinical service delivery systems
for telehealth it is important to consider founda-
tional questions of healthcare delivery through
the lens of telehealth. The first question that
needs to be considered is how patients with rare
diseases may benefit from telehealth services.
Telehealth services can be utilized for many clini-
cal purposes, including parent education, symp-
tom management, developmental assessment and
monitoring services, and direct intervention.
Considerations likely will need to be individual-
ized for each healthcare organization and patient
needs; however, the following clinical model may
provide guidance when developing a framework
to deliver telehealth services.

In Batten disease, children and young adults are
ideally managed through a multidisciplinary neu-
rology clinic. Williams and colleagues!4 identified
four domains of services in the management of
Batten disease: medical, quality of life, family
support, and end-of-life care. Once diagnosed,
there are immediate needs for parent education
and service coordination, as well as family cen-
tered emotional support. Long-term symptom
management involves management of seizures,
cognitive deterioration, management of nutrition,
and pulmonary concerns. Given the neurodegen-
erative nature of Batten disease, repeated cogni-
tive assessments are necessary to monitor skill
regression. Developmental therapies are also con-
ducted in an attempt to maintain skills and facili-
tate development as possible. Allied health
services including physical, occupational, and
speech therapy are necessary to support recom-
mendations for local services. Some of these ser-
vices, such as developmental monitoring,
developmental therapies, and some medication
consultation, can be completed partially or com-
pletely through telehealth. However, other proce-
dures, especially direct medical interventions or
laboratory work (e.g. blood draws), cannot be
completed through telehealth. The decision of
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which elements of a clinical process can be imple-
mented over a telehealth system is a first step
toward creating a model of care.

It is also important to consider the requirements
that must be satisfied to implement telehealth ser-
vices. Procedures and protocols may vary across
institutions, but it is important to keep patient
safety and confidentiality in mind when establish-
ing telehealth services. Chowdhury and col-
leagues3! provide guidance for performing
telehealth services and suggest obtaining written
or verbal consent from the patient or parent prior
to arranging the telehealth encounter. It is also
important to have compliance with HIPAA and
utilize a modality that is secure and offers a plat-
form that allows direct communication to the
patient. Organizations should consider integra-
tion of telehealth services into the patient’s elec-
tronic medical record that allow multiple
providers to be present at the appointment and to
have access to patient information, scheduling,
billing, and insurance information.3! It is also
important to consider technology infrastructure
(e.g. access to broadband, computers/tablets,
software, cameras, and microphones) and famili-
arity in using technology platforms for both pro-
viders and patients.32

Building a multidisciplinary team

A strength of telehealth service delivery is that it
reduces some barriers of multidisciplinary work,
namely, conducting appointments over video
conferences reduces the facility needs of large
multidisciplinary teams and eases some schedul-
ing challenges that arise from many busy practi-
tioners having to be co-located in order to have
multidisciplinary clinics. Clinic teams for rare
genetic diseases are generally led by a medical
provider who acts as the team lead.!? Teams con-
sist of medical providers, nursing staff, psycholo-
gists, physical therapists, occupational therapists,
speech therapists, social workers, and other neu-
rodevelopmental professionals. When adapting
these teams to telehealth, it will be important for
team members to spend some time outlining their
individual practices. This allows teams to identify
possible redundancies across disciplines and cre-
ate a virtual clinic flow. Team appointments over
telehealth allow multiple providers to observe a
child’s behavior at the same time, which can
reduce the tasks demands placed on a child dur-
ing an appointment. In order to take advantage of

this opportunity, the team should think actively
and flexibly about how best to order activities
throughout the clinic.

Developing a clinic team for a given rare genetic
disease will always require individual considera-
tion. In our institution, a multidisciplinary
approach to Batten disease as a center of excel-
lence has the following components:

1. Neurology. Our clinic team is led by neurol-
ogy. However, this is variable in other rare
disease settings which may be led by a met-
abolic physician, geneticist, or palliative
care physician. The clinic physician consid-
ers medication management and the inte-
gration of other services to provide a
complete conceptualization of the child’s
needs.

2. Psychology. Another necessary discipline
within the assessment team is psychology.
Given the neurodegenerative nature of
Batten disease, cognitive assessments are a
necessary component to assess and imple-
ment services for children with Batten dis-
ease. Telehealth services can be provided
by a psychologist to provide assessment of
general cognitive and adaptive functioning
with comparable results to face-to face ser-
vices.33 The psychologist can also provide
behavioral assessment, consultation, and
recommendations for treatment.

3. Speech and language pathology. Speech and
language pathology is also an important
component in the multidisciplinary team.
Direct monitoring of receptive, expressive,
and pragmatic language skills will be impor-
tant in considering the child’s overall cogni-
tive functioning and monitoring regression,
as well as continuing to tailor language
intervention to a child’s current level of
functioning. Speech pathology can also
assist in considering the use of augmenta-
tive and alternative communication sys-
tems. This team member also monitors
swallowing or feeding difficulties.

4. Occuparional and physical therapy. An occu-
pational and physical therapy service also
critical to the multidisciplinary assessment
and treatment of Batten disease is the mon-
itoring of the child’s fine and gross motor
skills. Therapists can provide assessment
and treatment services as well as any medi-
cal equipment needs that may be necessary
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to support a child’s mobility or fine motor
dexterity.

5. Social work. Social workers are members of
the team who focus on care coordination
services for families as well as helping to
support families through the complexities
and emotional issues of families with com-
plex medical needs.

6. Caregivers and family members. Caregivers of
pediatric patients with rare diseases are crit-
ical members involved in the assessment
and treatment process. It is crucially impor-
tant for other members of the multidiscipli-
nary team to consult and provide education
to caregivers, as they are most likely
involved in the direct care of the patient.
Caregivers often provide important clinical
information regarding symptom presenta-
tion and developmental skills that inform
medications and therapy goals. Clinical
models should consider the development of
protocols and how to disseminate informa-
tion and recommendations to caregivers
who are involved in the direct treatment
and care of the patient.

Assessment procedures

An evaluation begins with developmental, medi-
cal, and behavioral history. Given the team nature
of the evaluation, this assessment can be con-
ducted with all team members present for effi-
ciency. The interview is led by the team physician,
who focuses on elucidating the primary goals of
the assessment, medical history, and current
medical needs. Each subsequent team member
can then add necessary questions from the per-
spective of their discipline. This process allows a
comprehensive history to be taken for the team’s
consideration, without subjecting caregivers to
multiple providers’ repeated questions.

Each discipline conducts specific testing and eval-
uation practices based on their evidence-based
practice. We recommend reviewing medical
records to allow the team to prioritize the com-
plex medical needs of each patient. This allows
the team to consult with one another and com-
municate areas of assessment that might be
needed by each team member. Comprehensive
assessment generally includes testing a patient’s
cognitive or developmental functioning, language
skills, and motor functioning. Caregivers may
also complete structured or semi-structured

interviews, as well as rating scales, to provide a
comprehensive view of the child in multiple set-
tings and from multiple perspectives. These
assessments also allow the team neurologist to
observe the child’s development with each mem-
ber of the evaluating team. After each individual
testing session is completed the team can confer-
ence to decide potential diagnoses and prelimi-
nary treatment course. Finally, feedback is given
to the family with any appropriate diagnoses, a
plan for necessary medical testing orders, and
recommendations for any necessary developmen-
tal, behavioral, or educational intervention. This
evaluation process can provide a robust under-
standing of their child’s development and a com-
prehensive plan for future care.

Developmental assessment conducted

through telehealth

There are careful considerations that should be
made when designing a battery for remote testing.
When a patient’s developmental skills are evalu-
ated in-person during a clinical visit, the clinician
has an opportunity to directly elicit developmen-
tal skills in a carefully controlled environment
using standardized assessment. Developmental
skills can also be assessed through telehealth by
caregiver questionnaires and interviews evaluat-
ing adaptive and developmental functioning.
Certain cognitive and neuropsychological assess-
ment measures can also be reliably performed via
telehealth.3%35 Consideration for specific cogni-
tive domains, such as attention or memory,
should be given when assessing via telehealth.
For example, the quality of the audio, as well as
distractions in the testing environment may be
difficult to manage. Cognitive and developmental
assessments and other methods (e.g. caregiver
report, behavioral observations) conducted
through telehealth can guide recommendations
for treatment and intervention efforts.

When completing assessments remotely, it is espe-
cially important to consider historical sources of
information that may describe a child’s develop-
mental functioning. Previous evaluations may
have been completed for local early intervention
services. These previous evaluations can help
build an understanding of a child’s functioning, as
well as provide a baseline with which current
observations of development can be compared.
For clinics where assessments are going to be con-
sistently completed in other areas, it is beneficial
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to develop relationships with local providers who
can work in partnership with the team to facilitate
direct assessment of the child’s developmental
skills.

When choosing assessment measures for tele-
health developmental assessment, it is important
to consider how likely it will be to be able to get a
direct sample of the skill being assessed over video
conferencing and the standardization of the test-
ing instrument being used. To date, no direct
tests of child development have been developed
to be administered in a telehealth setting.
However, there is a growing evidence base of
studies that some tests, including the Weschler
Intelligence Scale — Fifth Edition (WISC-5)3% and
the Woodcock Johnson Cognitive Abilities-
Fourth Edition,3” have equivalency over tele-
health services. Similarly, verbally based tests
have been shown to yield equivalent results over
telehealth platforms.3® This would suggest that
some assessment of language skills, such as the
Clinical Evaluation of Language Fundamentals-
Fifth Edition (CELF-5)3° could be administered
remotely. Initial findings suggest that remote
assessment of cognitive abilities in patients with
rare disease is promising. Ragbeer and col-
leagues?> conducted a pilot study that compared
remote cognitive assessment with in-person eval-
uations and found high agreement and feasibility
in their sample of patients with Batten disease.

Options for standardized testing have limitations
over telehealth but questionnaires and direct
behavior assessment can be performed. In these
cases, assessments will have to be conducted
through a combination of parent report and infor-
mal observation of developmental milestones.
There are multiple developmental measures that
are normed using parent report, including devel-
opmental assessments [e.g., Developmental
Profile-Fourth Edition (DP-4), language assess-
ments (Receptive-Expressive Emergent Language
Test (REEL), and adaptive behavior measures
(Vineland Adaptive Behavior Scales — Third
Edition (Vineland-3)].4%-42 If a clinician is relying
on these parent report measures to assess a child’s
skills, it will be important to also make some qual-
itative observational assessment of the child’s
skills over video. This will allow the clinician to
consider the validity of the results of indirect
assessment and improve the decisions that are
made based on those indirect assessments. In
cases where traditional direct assessment of skills

is not possible, it will be important to choose
developmental tests that allow for indirect parent
report of skills as well as opportunities to probe
developmental skills directly, such as the
Developmental Assessment of Young Children —
Second Edition.*3 It will be important for each
clinic to define the parameters under which tele-
assessment tools should be utilized.

In the example of CLN3 Batten disease, as
patients begin to experience vision impairment, a
recommended neurocognitive testing battery
includes verbal cognitive subtests from the WISC-
5, a verbal sentence recall task (CELF-5), and
verbal working memory tasks taken from the
Wide Range Assessment of Memory and Learning
— Second Edition.#*%> The addition of parent
report of adaptive skills using a Vineland-3, and
behavior rating measures, such as the Child
Behavior Checklist,* completes a comprehensive
assessment battery that could be completed
exclusively over telehealth. For children who can-
not answer questions verbally, utilizing the DP-4,
REEL, and/or Vineland-3 will allow clinicians to
obtain standardized ratings of child development.
When paired with direct behavior observations,
the multidisciplinary team will be able to make
informed recommendations regarding the child’s
treatment and educational needs.

Treatment

Although telehealth serves most naturally as an
avenue for briefer forms of consultation, the
COVID-19 pandemic has ushered in a significant
increase in telehealth treatment services. It is pos-
sible for therapy services to be completed over
telehealth models.4”48 The telehealth model
allows the children access to the allied health pro-
fessionals during the pandemic and tailor to their
child’s specific needs. Although the literature
base is still evolving, there is evidence that ther-
apy for children with developmental disabilities
via telehealth can be effective.4®

Direct therapy with the children with rare dis-
eases over telehealth may be challenging depend-
ing on the developmental level of the child or
medical complexities associated with their dis-
ease. Parent-mediated intervention can be a via-
ble option to delivery treatment and consultation
services. Parent training models of treatment have
been found to be effective to increase the rate of a
child’s learning across multiple domains of
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functioning. Parent training models of therapy
have demonstrated efficacy over telehealth in
children with other neurodevelopmental disabili-
ties, such as autism spectrum disorder.5°

Provider-to-provider consultation services
Telehealth also provides an opportunity for targeted
consultative service delivery that could be especially
helpful in continuing care. Access to specialized
care for developmental disabilities is challenging in
rural communities.’! In Batten disease, children
have complex medical issues including cognitive,
visual, and physical limitations. Consultative ser-
vices that could be conducted over telehealth
include educational services to help families under-
stand their child’s specialized instruction through
the school. Educational consultation could also be
used to advocate for some proactive considerations
for visual impairment, to help children learn skills
such as braille or using a cane. Speech consultation
services could also be used to help a family and
treating speech therapy provider to consider and
implement functional communication strategies or
an augmentative and alternative communication
system. Medical consultation services are frequently
used to adjust or reconsider medical interventions.
Behavioral consultation services are used to manage
emergent disruptive or maladaptive behaviors, as
well as working with occupational therapy consulta-
tion to increase functional independence. Telehealth
consultation services can also be considered as a
means to monitor or enhance services between in-
person clinic visits. The use of targeted consultation
services is one of the ways in which services can be
delivered in novel and creative ways to increase the
quality of overall care that a child receives.

Future directions

Healthcare systems should consider building stand-
ardized clinical models that utilize telehealth ser-
vices to provide services to patients with rare
diseases. There are numerous benefits in using tel-
ehealth that can enhance and expand service deliv-
ery between the patient and clinician. Telehealth
services can also improve provider-to-provider com-
munication and collaboration when providing clini-
cal care to individuals with rare diseases. Although
there are many benefits to utilizing telehealth ser-
vices in provision of care to patients with rare dis-
eases, it is important to consider factors that may
limit or add additional barriers prior to implement-
ing telehealth services. It is also critical to consider

security and privacy when choosing telehealth plat-
forms that protect private patient information.?
Smith and colleagues® propose the following strate-
gies when implementing telehealth services in emer-
gency contexts that may also be applied to routine
models of care: (1) ensure that all health profession-
als receive appropriate education and training; (2)
introduce telehealth accreditation for professionals;
(3) provide funding which adequately covers that
cost of providing telehealth services; (4) redesign
clinical models of care; (5) support all stakeholders
with an effective communication and change man-
agement strategy; and (6) establish system to man-
age telehealth services on a routine basis.

There is a need for future research to examine
and compare the effectiveness and outcomes of
telehealth services with standard-of-care or spe-
cialized services that are provided in-person.
Clinical outcomes that should be considered are
costs, patient experiences and satisfaction, pro-
vider experiences and satisfaction, disease or
health outcomes, and feasibility. Additionally,
future work should focus on challenges associated
with the implementation of telehealth services,
including reducing barriers previously discussed,
as well as the practicality of utilizing telehealth
services. Telehealth continues to be a promising
avenue to deliver effective and efficient clinical
services to diverse patient populations, such as
those with rare diseases.
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