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Abstract
Purpose of Review  COVID-19 pandemic led to a decline in living kidney donor evaluations and transplants. This was due to 
concerns for donor and recipient safety, restrictions on elective cases, and diversion of staff and resources in centers with a 
higher incidence of COVID-19 infections. Telehealth was explored as a strategy to continue living donor evaluations during 
the pandemic, but faced barriers including restrictive physician licensing, reduced reimbursement, lack of infrastructure, 
prohibitive local policies, limited exam, and personal biases. This review highlights these barriers and potential solutions.
Recent Findings  Telehealth usage in the transplant population improves medication adherence, reduces hospitalization rates 
for recipients, and makes living donor evaluation convenient. Transplant centers have implemented telehealth successfully for 
living kidney donor evaluations. Broad use of telemedicine will be possible only if policies support the changing landscape 
of healthcare delivery.
Summary  Telehealth may increase access to timely kidney transplants by expediting living kidney donor evaluations. How-
ever, supportive infrastructure, regulatory policies, and reimbursement are needed to sustain access to telehealth for living 
kidney donor evaluation and care.
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Introduction 

The boundaries for deceased donor organ pool expansion 
continue to be pushed with usage of kidneys with high kid-
ney donor profile index (KDPI), dual kidney transplanta-
tion, and kidneys from Hepatitis-C viremic donors. Despite 
the broader use of deceased donor organs, there is a mis-
match between demand and access to donor organs. There 
are 92,951 kidney waitlisted patients as of Feb 2021 and 
only 22,817 kidney transplants were done nationally in 2020 
[1]. The 10-year graft survival rates for deceased donor and 
live donor kidney transplants done in 2005 were 47.2% and 
62.7%, respectively [2]. This makes living kidney donor 
transplantation the most preferred renal replacement therapy.

The number of kidney transplants decreased substantially 
after a national public health emergency was declared in 
March 2020 due to the COVID-19 pandemic. Based on a 
survey in March 2020, > 75% of kidney and liver programs 
either suspended transplants or were operating under restric-
tions [3]. A follow-up survey in May 2020 showed that the 
suspension of living kidney donor transplantation decreased 
from 72% of programs in March to 30% in May. Despite 
transplant centers gradually resuming kidney transplanta-
tion in the summer of 2020, the overall volume of kidney 
transplants never reached the previous year’s total, with a 
2.5% decline in 2020 compared to 2019 [1]. Total number of 
kidney transplant in 2020 were 22,817 compared to 23,401 
in 2019. Live donor kidney transplants in 2020 were 5234 
and 6867 in 2019 decline of 23.7% in 2020. The COVID-
19 pandemic highlighted significant deficiencies in health-
care delivery and the need for options beyond conventional 
ambulatory setting for donor evaluations [4, 5•].

Historically, the adoption of telehealth had been slow, 
due to logistic challenges, inadequate reimbursement, and 
state licensing limitations to name a few. With the advent of 
the smartphone and mobile medical devices, the widespread 
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expansion of mobile health (mHealth) became possible. 
Mobile apps are being used to increase live organ donation. 
This technology is being used in various format all cross 
the nation [6]. Today, over 80% of adults in the USA own a 
smartphone, as reported by Pews Research Center [7]. The 
ability to access the telemedicine platform through a variety 
of simple mobile applications increased patient participation 
by removing technological barriers and enabled seamless 
virtual patient-provider interactions.

Often, the terms telehealth and telemedicine are used 
interchangeably. Health Resources Services Administration 
(HRSA) defines telehealth as the use of electronic informa-
tion and telecommunications technologies to support long-
distance clinical healthcare, patient and professional health-
related education, public health, and health administration. 
These technologies include videoconferencing, the internet, 
store-and-forward imaging, streaming media, and wireless 
communications [8]. Telehealth differs from telemedicine 
since it encompasses a broader scope of remote healthcare 
services. Telemedicine refers specifically to remote clinical 
services [8].

The US Department of Veterans Affairs (VA) National 
Transplant Program was the first to evaluate the effective-
ness of telehealth use for kidney transplant evaluation. The 
program demonstrated increased access to kidney transplant 
evaluation by introducing web-based referrals and telehealth 
[9].Significant improvement in the median time to evaluation 
and a higher percentage of patients with appointments were 
reported within 30 days of using the web-based platform [9].

A Cochrane review of over 90 studies showed improved 
outcomes with telehealth when compared to conventional 
practice for patients with chronic kidney disease/kidney 
transplantation [10].Some of these examples highlighted 
the definite role of telehealth for (i) providing medical care 
for chronic kidney disease to monitor salt intake and lower 
blood pressure [11]; (ii) assessing frailty in kidney waitlisted 
patients [12]; and (iii) improving transplant medication 
safety [13]. It is well established that the use of telehealth 
improves outcomes, reduces hospitalization, reduces cost, 
and is comparable to ambulatory visits as a healthcare deliv-
ery model [10]. A previously validated in-person interven-
tion, Talking About Live Kidney Donation Social Worker 
Intervention (TALK-SWI), demonstrated improved access 
to living kidney donor transplants through the face-to-face 
delivery of education and social support. The same program 
was also successful when implemented via a telehealth for-
mat [14].

COVID‑19 Pandemic as a Catalyst 
for Telehealth

Historically, the regulations regarding telehealth are varied 
and inconsistent among all the states. For example, North 
Carolina requires a certain geographical distance between 
two participating parties and South Dakota requires that the 
two involved parties cannot be in the same county. Only 
32 states reimburse for a facility fee, which can be a sig-
nificant expense for a small institution if not reimbursed. 
Thirty states require special informed consent, and prescrip-
tion regulations are variable among states as well [15–18].

COVID-19 affected living kidney donor transplant with 
many programs reporting a decline in living donor evalua-
tions and subsequent transplants [19•]. This was due to con-
cerns for donor and recipient safety, restrictions on elective 
cases, and diversion of staff and resources in centers with 
a higher incidence of COVID-19 infections. During those 
times, many programs used various audiovisual platforms 
to continue living donor evaluations [3, 19•, 20]. The need 
to evaluate living donors in the safety of their homes while 
observing social distancing became vital [4]. Telehealth 
delivered through a HIPAA compliant platform was heavily 
utilized as an innovative care delivery model [5•].

A primary driver for rapid telehealth adoption during the 
COVID-19 pandemic was the payment reform guidelines 
that were urgently put together under Coronavirus Aid, 
Relief, and Economic Security (CARES) Act. This granted 
some leniency towards licensures and telehealth reimburse-
ments. This pandemic was an unfortunate yet effective cata-
lyst to address two major barriers to telehealth: consumer 
readiness to try new care delivery models and insurance cov-
erage [21••]. Telemedicine enabled physicians to connect 
with the patients safely and seamlessly during their most 
vulnerable times. Under the CMS 1135 Coronavirus waiv-
ers, Medicare pays for office, hospital, and other visits fur-
nished via telemedicine across the country [22]. Likewise, 
many (but not all) states have issued licensure waivers with 
respect to telehealth for out-of-state medical licenses during 
the pandemic [23].

Establishing a Telehealth Program

Previously, mobile technology and questionnaires [24]. have 
been used to study patient’s attitudes towards remote living 
donor evaluation processes. Kumar et al. demonstrated an 
almost sixfold increase in living donor referrals compared 
with a control group (with no access to social media for 
donation-related posts) using social media [25]. Interest-
ingly, their study indicated that this tool may be valuable 
even for those with a previously limited or nonexistent social 
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media presence. Both these studies highlight the importance 
of mobile communications to open the possibility for indi-
vidual and mass education about living donation and the 
potential for increasing living donor referral through non-
directed donors.

The telehealth model for living donor evaluations has 
many advantages but comes with its own set of challenges.

Transplant programs that plan to launch a telehealth com-
ponent need to have robust technical support, strong infra-
structure for concurrent connections, identified super-users 
to troubleshoot provider, and support staff to address patient 
technological challenges timely (Table 1). The chosen tel-
ehealth platform should be compatible with already existing 
electronic health records (EHR) in addition to being HIPPA 
compliant.

Living Kidney Donor Telehealth Program—a 
Single‑Center Experience

Successful use of telehealth for living kidney donor evalua-
tion was presented as an abstract at the American Transplant 
Congress 2020 by Yadav et al. This study reports that over 
60% of their potential living kidney donors evaluated via a 
telehealth platform since 2016 proceeded to donation [26••]. 
Telehealth implementation was described all through the 
peri-transplant process such as living kidney donor evalu-
ation, transplant candidate evaluation, and post-transplant 
follow-up during the COVID-19 pandemic [21••].

An example of a potential workflow for a telehealth-based 
living kidney donor evaluation before the pandemic is out-
lined in Fig. 1. Briefly, web links for educational videos 
were sent to potential donors, followed by contact with the 
independent living donor advocate and the nurse coordinator 
to review the donor evaluation consent. Then, a telemedi-
cine evaluation was completed by the transplant nephrolo-
gist and/or the transplant surgeon and imaging studies were 
pursued locally. A prerequisite step in this process included 
an evaluation by a primary physician locally to document 
vital signs and physical exam. This step was critical for non-
local donors. Additional members of the living donor team 
completed their evaluations via HIPAA compliant audio-
visual platform. A provisional candidacy decision was made 
in multidisciplinary meeting. Potential donors then traveled 

to the transplant center about 10 days prior to the provisional 
donation date to meet with various members of the team in 
person and completed final preadmission testing (including 
CT scan abdomen) and any remaining steps of the evalua-
tion. This swift virtual workup additionally made the pro-
cess more financially feasible for donors by reducing the 
direct and indirect costs of living kidney donation. During 
the pandemic, patients were examined virtually using Web-
side exam (Table 2) and complete exam is deferred until 
the visit 1–2 weeks before the final in-person evaluation. 
This group utilized preexisting donor telehealth model to 
continue evaluations during the pandemic. However, overall 
evaluations did decrease like the national experience [19•]. 
Program identified dedicated staff who ensured patients were 
“telehealth ready” by providing real-time technical assis-
tance and test sessions prior to appointments. The existing 
infrastructure and prior usage experience with established 
workflows immensely helped to pivot pre- and post-ambu-
latory transplant services to a telehealth model.

The average financial cost incurred by a living kidney 
donor in America is about $5000 [27] and most of this is 
lodging, travel, and time off from work as well as depend-
ent care expenses. A 1 or 2-day evaluation may help reduce 
costs by reducing the number of trips to the center costs 
may be substantial for donor candidates who must fly out of 
state to the transplant center to undergo an initial workup. 
Telehealth evaluation can help the process more financially 
neutral for the donor by reducing travel costs and lost time 
from work and other activities. Blood typing for donors can 
be done at any lab but transplant centers frequently request 
donor blood for HLA typing. Notably, we are in the process 
of validating a workflow where potential donor’s saliva can 
be utilized for donor HLA typing, to reduce trips to a lab in 
the initial screening phase.

Barriers to Telehealth

Barriers to the implementation of telehealth can be broadly 
divided into institutional, provider, and patient barriers [28].

Institutional Barriers  The initial cost of establishing tel-
ehealth infrastructure while encountering an inconsist-
ent reimbursement model is a challenge for institutions. 

Table 1   Prerequisite for establishing a telehealth program

1. Assess technical expertise and availability of a telehealth vendor with potential for quick increase in televisit volumes
2. Provide information technology infrastructure to anticipate and support telemedicine growth
3. Develop a detailed workflow for implementation, training, and launching the plan
4. Identify metrics implement quality assessment and performance initiatives
5. Provide licensure, credentialing, and technical real-time support for healthcare providers
6. Provide technical support for patients to troubleshoot in real-time
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However, in the long run, the ability to seamlessly conduct 
living donor candidate evaluations, to facilitate more trans-
plants, while also minimizing donor expenses is a win–win 
scenario. Medicare spends about $93,000 annually to main-
tain a patient on hemodialysis and about $37,000 on a kidney 
transplant recipient beyond the first year of transplant [29]. 
Telehealth options not only support the living donor program 
by removing some of the donor financial disincentives, but 
the same infrastructure is expected to support many clinical 

practices beyond the transplant program. Thus, investing 
and growing a transplant telehealth program that improves 
access to living donor transplantation can result in higher 
patient satisfaction score along with reputational advantages, 
and long-term financial benefits for Medicare. In consulta-
tion with legal and risk management teams, e-consenting 
services may also be incorporated to expeditiously obtain 
donor and recipient evaluation consents and thus maintain 
regulatory compliance.

Fig. 1   Workflow for telehealth donor evaluation during COVID-19 pandemic

Table 2   Webside exam for telehealth

• Vitals signs: Self-reported or observed on camera via a BP monitor, weight, temperature
• General: Distressed, sick, healthy appearing, flushed, observe gait
• Head, eyes, neck, and throat exam: Camera lit nasopharyngeal exam (if needed), assess for oral ulcers, plaques, thrush, external ocular move-

ments
• Lung exam: Respiratory rate, effort of breathing, use of accessory muscles, nasal flaring, audible wheezing with breathing
• Cardiac exam: BP monitor pulse check or if available “smart watch” for pulse, rhythm
• Abdominal exam: Distension, assess surgical incision for bruising, drainage, and healing. Presence of obvious umbilical or ventral hernia. 

Patient or family assisted palpation for tender points
• Extremities: Color, ulcers, patient assisted exam of arteriovenous access (observed pulsations and self-reported thrill), evaluation of pedal 

edema. Ask to remove shoes and socks to examine feet
• Musculoskeletal: Assess for range of motion or joint swelling
• Skin exam: Check for pallor, icterus, plethora. Assess for rash. Pictures can be sent on HIPPA compliant portal
• Neurological: Alert, awake, orientation, tremors
• Psychological exam: Mood, behavior, attention span, agitation, demeanor
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Provider Barriers  A French study found that nephrologists 
were comfortable using telemedicine, but also experienced 
barriers related to logistics, billing, and technical problems 
[30]. Licensing regulations across state borders in the USA 
limits telehealth reach tremendously. Relaxed restriction 
during the pandemic and expedited temporary licensing 
facilitated access to care across state lines. However, the 
bias against virtual exams, unreliable insurance reimburse-
ment, concerns among staff about unconventional healthcare 
delivery model, and malpractice coverage continue to limit 
physician participation. Importantly, donor candidates have 
had extensive interviews, imaging, and lab work as part of 
living kidney donor evaluation that can be relied upon to 
make a tentative informed decision. The “Webside” exam 
summarized in Table 2 is an important tool [21••] that can 
be used for donor and recipient candidates. Other pertinent 
information like distribution of weight, body mass index 
(BMI), and some assessment of home environment and liv-
ing conditions can be elucidated during the telehealth exam.

A set of updated vital signs can be obtained at a local 
laboratory chain by providing a vital sign order, from local 
primary care physician visit, or even local fire stations can 
provide vital signs such as weight, height, and blood pres-
sure. Telehealth can be used for preoperative assessment 
effectively, and has been established during pandemic.

Patient barriers  Given that > 80% of Americans are smart-
phone users [7] and most have internet access via phone 
services, telehealth seems to be an accessible modality for 
healthcare delivery both during and post-pandemic. How-
ever, patients may have limited data plans or high-speed 
access that could pose a hindrance to telehealth access. 
Furthermore, lack of understanding of technology, “uneasi-
ness” regarding communication over audiovisual medium, 
concerns of privacy, and familiarity within person visits can 
lead to slow adoption rates by patients. Patient education, 
technological support, and mock visit preps may help over-
come such barriers and increase adoption and utility [31].

Future Directions

Telehealth utilization in the transplant population has been 
shown to improve medication adherence, reduce hospitali-
zation rates for recipients, and make living donor evalua-
tion more accessible and convenient [17, 26••, 29, 32–36]. 
This is a feasible and an efficient care delivery platform if 
reimbursement is ensured to providers. Loss of originating 
site facility fee is counterbalanced by expedited living donor 
work up and potential for increased live donor transplants. 
The wider implementation of telemedicine is possible only 
if policies align with the changing landscape of healthcare 

delivery. The COVID-19 pandemic provided a stimulus to 
learn and adapt quickly. Currently, there is no best practice 
guidance available for living kidney donor evaluation via 
telehealth and often programs are left to formulate their own. 
Collaborative efforts to advance supportive infrastructure, 
regulatory policies, and reimbursement are vital. This will 
build the momentum gained during the COVID-19 pan-
demic for continued access to telehealth for living kidney 
donor evaluation and care.
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