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EDITORIAL

Leveraging the Coronavirus Disease 
2019 Pandemic: Is It Time to Consider 
Incorporating Mobile Applications Into 
Standard Clinical Management of the 
Liver Transplantation Patient?
SEE ARTICLES ON PAGE 502 and 584

During the past decade, major advancements in the 
development of mobile applications and telehealth 
monitoring systems have assisted health care profes-
sionals in the diagnosis and management of chronic 
diseases. When effectively used, mobile applications 
can lead to higher quality care and better patient- 
reported outcomes.(1) Mobile applications can also 
improve patient self- management of chronic meta-
bolic disease.(2) Despite these known benefits in other 
chronic diseases, telehealth and mobile applications 
have been slow to be adopted in the standard clinical 
management of the liver transplantation patient in 
part because of the complexity of chronic liver disease, 
where there is often a need for physical examination, 
physical frailty assessment, support network determi-
nation, and rapport building.(3)

The coronavirus disease 2019 (COVID- 19) pan-
demic has highlighted the pressing need for alterna-
tives to in- person clinic visits and rapidly accelerated 
the widespread use of telehealth by liver transplanta-
tion centers. Although most telehealth implemented 
in response to the pandemic uses telemedicine- based 
services provided from a distance to limit patient and 
health care provider exposure, preserve supplies of 
personal protection equipment, and prevent deferral 
of essential care, mobile applications offer additional 
promise in the care of the transplant patient and may 
serve to further bridge what are often large geographic 
distances. Few studies have examined mobile applica-
tion use in liver transplantation patients. Feasibility, 
quality, and patient- centered outcome data are lacking. 
In this issue of Liver Transplantation, 2 studies explore 
mobile application use in liver transplantation patients.

Duarte- Rojo et al.(4) created the Exercise and Liver 
FITness (EL- FIT) mobile application and demon-
strated short- term feasibility in 28 sedentary liver 
transplantation candidates. They also found a signif-
icant increase in physical activity in more than one- 
third of the participants, independent of physical 
frailty. Although participation was variable during the 
less than 2- month study period, the authors none-
theless demonstrated candidates are willing and able 
to use a virtual platform for exercise training, even in 
the presence of mild or prior hepatic encephalopa-
thy. The authors also used exit interviews to identify 
important barriers to exercise training implementation 
and adherence. This can be used to both inform future 
study design and improve the mobile application with 
minor design changes.

This study is timely as liver transplantation can-
didates are older, sicker, and more physically frail 
than ever before, and there is a minimum physical 
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performance level that is acceptable for proceeding 
with liver transplantation. Assessment of functional 
status and physical frailty is a standard practice at 
most transplant centers. A decline in either while 
awaiting transplantation greatly increases waitlist 
dropout.(5) Prehabilitation is often touted as a way to 
prevent physical frailty from deteriorating; however, 
little standardization exists despite guidance from 
the American Society of Transplantation. Exercise 
training can improve many key components of phys-
ical frailty, including aerobic capacity and sarcope-
nia, in patients with chronic liver disease; however, 
the optimal dose of exercise remains unknown.(6) 
Furthermore, when exercise is prescribed, many 
patients with chronic liver disease are unable to 
access fitness resources and receive insufficient edu-
cation on how to safely and properly exercise.(7)

The EL- FIT application offers a potential solu-
tion to this problem by providing a home- based exer-
cise training program that is specific to patients with 
chronic liver disease and readily accessible through 
a smartphone or tablet computer. Importantly, this 
program is tailored to each individual’s baseline fit-
ness level, which is directly assessed by the appli-
cation following patient input of requested data, 
and creates progressive difficulty of exercise as fit-
ness level improves. EL- FIT exercise programming 
includes largely functional, bodyweight exercises but 
does have an option for several resistance training 
exercises (eg, overhead press). The application can be 
paired with wearable fitness technology (eg, FitBit, 
Apple Watch) to monitor daily steps, heart rate, and 
sleep time. It also contains a leaderboard function, 
with the ability to earn badges and compare progress 
with other individuals of similar physical condition-
ing and degree of illness. This offers the benefit of 
social connection, mirroring the design of popular, 
highly successful commercial fitness applications (eg, 
Peloton).

Although this study did not examine changes in 
physical performance or physical frailty, a 12- week 
controlled clinical trial using the EL- FIT application is 
underway examining these endpoints (NCT04604860). 
We anxiously await these results, which are anticipated 
during the next year, especially in light of the recent 
pilot study by Lai et al.,(8) which failed to demonstrate 
significant improvements in physical frailty following 
12 weeks of a liver- specific home- based exercise train-
ing program using resistance bands and daily step goals. 
Although the lack of benefit in STRIVE can be partly 

explained by low rates of exercise adherence (14%), 
the results are nonetheless discouraging and show that 
more work is needed to identify and remove barriers 
to exercise training adherence. Whether EL- FIT or 
another mobile application specific to patients with 
chronic liver disease can lead to greater rates of pro-
longed exercise adherence is unclear; however, having 
multiple options available for our liver transplantation 
patients to access different exercise training programs 
can only be viewed positively and may lead to improved 
adherence through choice.

One of the potential barriers to the success of 
mobile applications such as EL- FIT include access 
to technology. Fortunately, many of our transplant 
patients do have smartphones and, more import-
ant, are technologically savvy to effectively use these 
devices. Lieber et al.(9) used qualitative interviewing 
techniques in 20 recent liver transplantation recip-
ients and found almost all (90%) owned and used 
smartphones to augment their posttransplant care. 
Beyond this, the authors engaged stakeholders to 
assess values and preferences to inform the develop-
ment of a posttransplant- specific mobile application, 
LiveRight, which is to be piloted prospectively to 
improve self- monitoring, medication adherence, and 
health metric reporting with the goal of redefining 
recovery after transplantation.

It is reasonable to postulate that this type of tele-
health can be effective while we await prospective 
feasibility data for the LiveRight mobile application. 
Although this platform is novel, a telemedicine- based 
home management program published recently by 
Lee et al.(10) using a tablet computer to monitor vital 
signs, communicate with the health care team, and 
view educational videos within the first 90 days after 
transplantation demonstrated lower rates of hospital 
readmission and improved health- related quality of 
life. The LiveRight application provides similar infor-
mation and monitoring but improves on this by pro-
viding a social support element in which recipients can 
one, interact with one another and two, incorporating 
a medication adherence function.

The COVID- 19 pandemic has rapidly accelerated 
the necessity for patient and provider comfort with 
telehealth to ensure continued access to high- quality 
clinical care. We look forward to the results of the 
multiple ongoing clinical trials using health- related 
mobile applications to improve delivery of care, 
improve patient- centered outcomes, and provide 
evidence to best routinely incorporate telehealth into 
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standard practices at each and every liver transplan-
tation center.
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