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It is well documented that Physician Assistants (PAs) and Nurse Practitioners (NPs), 
collectively known as Advanced Practice Providers (APPs), have a beneficial role be-
yond the field of primary care. APPs broad spectrum of knowledge make them par-
ticularly well suited for specializing in complex fields such as transplant. Variations in 
practice across transplant centers lead to questions regarding optimal use of APPs. 
Using job descriptions from transplant centers currently employing APPs, we sought 
to examine the critical role of transplant APPs beyond clinical care alone. In this re-
view, we explore not only the general training of APPs and current utilization of APPs 
in transplant, but also safety, cost effectiveness, and comparison of APPs to other 
transplant providers. We aimed to highlight the importance of recruitment and reten-
tion of transplant specific trained APPs to provide continuity in transplant programs. 
Additionally, APPs expansion into transplant research, quality improvement, leader-
ship, and management must be considered. We challenge transplant centers utilizing 
APPs to consider these important aspects when seeking ways to expand and optimize 
the critical role APPs provide on the transplant team.
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1  |  OVERVIE W OF ADVANCED PR AC TICE 
PROVIDERS

Advanced Practice Providers (APPs) may also be referred to as 
Advanced Health Providers (AHP), Advanced Practice Clinicians 
(APC) and Advanced Transplant Providers (ATP). While the no-
menclature may vary the fundamental importance surrounding the 
utilization of APPs in transplant is evident. The PA profession was 
established in 1967 with over 255 programs. They are educated at 
a Masters’ degree level and undergo 2000 hours of clinical rota-
tions.1 The scope of practice for PAs requires physician supervision 
in 47 states and is determined by the supervising/collaborating phy-
sician. Upon program completion, they are certified to provide care 
across all specialties.

The NP profession was also established in 1967. NPs have 
first met the requirements to work as registered nurses and sub-
sequently complete a Masters or Doctoral program.2 The scope 
of practice for NPs varies depending on the state in which they 
practice. As of 2019, NPs have full practice authority in 23 states, 
reduced practice in 16 states, and restricted practice in 12 states.3 
Education programs and certification exams require NPs to select 
an area of practice. These include but are not limited to pediat-
rics, family practice, adult primary care, gerontology, psychiatric- 
mental health and acute care.

Broad theory- based education combined with clinical exposure 
provided to NPs and PAs during training allows them to function au-
tonomously with state dictated limitations upon hire. Kleinpell et al. 
explored the care provided by NPs over a 5- year period, including 
discussing care with families, ordering and interpreting tests and 
labs, initiating specialty consultations, discharge planning, and tasks 
that promote continuity of care.4 These are essential functions to 
any area in which an APP elects to practice.

2  |  UTILIZ ATION OF APPS IN 
TR ANSPL ANT

Transplant as a specialty is well suited to utilize APPs as provid-
ers. Centers have seen sustained growth over time, with an in-
creasing number of waitlisted patients and more transplants 
being performed.5 With a growing number of transplant patients, 
centers need non physician providers capable of keeping up with 
this demand in a way that is safe, effective, and cost efficient.6– 8 
Incorporating APPs in the care of transplant patients can lead 
to overall improvement of the patient experience and out-
comes.6,7,9 They provide consistent clinical care to patients across 
the transplant continuum. This is becoming increasingly important 
as hospital fees for service is becoming more intertwined with the 
patient experience and outcome.

While the need for additional transplant providers has steadily 
increased at many centers, there is no universal set of roles and re-
sponsibilities of an APP. This adds to lack of clarity around optimal 
utilization of APPs within the specialty. A review of job descriptions 

from various transplant centers demonstrates just how vast the du-
ties of APPs in transplant are (Appendix A). Although we will de-
scribe areas of practice separately, it is important to note overlap 
between each area of practice exists with some practicing solely in 
one setting and others in multiple settings.

As inpatient providers, APPs are responsible for daily care of ad-
mitted patients. Hours vary but can include after- hours and weekend 
coverage.10 Completing admission H&Ps, daily progress notes, and 
discharges are often primary responsibilities. APPs ability to adhere 
to pathway driven practices helps ensure care is evidence based. The 
Centers for Medicare and Medicaid Conditions of Participation re-
quire transplant centers provide multidisciplinary care to transplant 
recipients and an APP helps ensure these discussions occur daily and 
no discipline is excluded.11

As outpatient providers, APPs manage patients as part of a 
multidisciplinary team and serve as the primary provider typically 
in a clinic setting.6,7,9,11 Early in the post- transplant course, the 
focus is on acute recovery from surgery with careful monitoring 
for organ specific complications. For instance, readmissions after 
liver transplantation are common with increased morbidity and 
cost and APPs can be effective in reducing this risk. University 
of Pennsylvania performed a retrospective cohort study of all 
liver transplant patient from 2014 to 2017. A NP based post- 
transplant care program and clinic were initiated in 2016. Post- 
discharge readmission rates were compared between the pre-  and 
post- exposure groups while adjusting for associated risk factors. 
They found that there was no significance in demographics of 
the patients; however, they significantly decreased readmission 
rates in the post- exposure group at 30 days (hazard ratio 0.60, 
95% confidence interval, 0.39– 0.90; p = .02) and 90 days (hazard 
ratio 0.49, 95% confidence interval, 0.34– 0.71; p ≤ .001). They felt 
that these results were mediated through increased NP outpa-
tient clinics and phone calls to patients.11 The long term manage-
ment of post- transplant patients requires knowledge of potential 
chronic complications related to organ transplant. A major focus is 
immunosuppressive management both early and late in the post- 
transplant phase as this requires a skilled transplant specific pro-
vider to understand each patient's particular risk.

In some transplant programs, APPs primarily function in organ 
procurement and practice in the operating room. Some states re-
quire NPs to also have their Registered Nurse First Assistant (RNFA) 
certification to function as first assist in the operating room leading 
to more PAs performing in this function. Certain APPs are exception-
ally skilled with the surgical techniques that optimize organ recovery 
based on the transplant program's requirements. APPs in the pro-
curement operating room provide the fellows with assistance in the 
procedure as well as troubleshooting inevitable difficulties based on 
well- founded experience. APPs can also serve an important role as 
first assist in elective cases as the common denominator with ever- 
changing fellows and residents. They ensure the proper equipment 
is available, the patient is checked in properly, and the OR staff is 
aware of any changes and communication between OR rooms with 
simultaneous living donor and recipient surgeries.
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3  |  SAFET Y OF APPS A S PROVIDERS

There has been controversy about the quality of care provided by 
APPs compared to physicians. Newhouse and colleagues’ policy 
paper stated outcomes of care provided by NPs in collaboration with 
a specialist or primary care physicians are similar to, or in some cases 
better than, the outcomes of care provided by a physician alone.12 
The Institute of Medicine claims there is a large body of evidence 
that does not support the conclusion that NPs are less able than phy-
sicians to provide safe, effective, and efficient care.13

Safe and effective use of APPs within transplant is also docu-
mented. In a retrospective study from 1998 to 2013, Mayo examined 
all of the liver transplants performed at their center. In that time, 
there was increased MELD score from 16 to 25, suggesting that pa-
tients were sicker at time of transplantation. They implemented the 
use of inpatient APPs and found that even with sicker patients, the 
median length of stay did not increase and remained at 7 days. The 
median warm ischemic time did not increase but actually decreased 
from 33 to 30 over the study period (p < .001). Furthermore, the 
outcomes for patient and graft survival improved.6 They concluded 
that APPs were essential for optimal patient outcomes.

A review of 287 consecutive lung procurements at Columbia 
University compared fellows and a PA who performed lung procure-
ments over a 5 year period of time. They both functioned as the lead 
donor surgeon with fellows in 90 cases (31.4%) and the PA in 197 
cases (68.6%). The PA had significantly lower injury rates compared 
to the fellows 1/197 (0.5%) vs 22/90 (24%) respectively. Rates for 
pulmonary graft dysfunction grade 2&3 were also significantly lower 
compared to the fellows 19/197 (9.6%) vs 29/90 (32.3%).14 They 
found that using a PA in donor procurement was a safe, cost effec-
tive, and viable alternative to using surgeons.

4  |  COST EFFEC TIVENESS OF APPS A S 
PROVIDERS

Faza et al. performed a regression analysis of patients in 
130 Veterans Affairs (VA) facilities who were being seen for a pri-
mary care visit. They confirmed cost- effective care by APPs in pa-
tients with complex conditions such as diabetes and cardiovascular 
disease. They also showed that only 50%– 57% of patients met com-
bined effectiveness measures which indicated an area for improve-
ment in the future.15,16

A systematic review of 29 articles by Johal and Dodd demon-
strated the addition of APPs to surgical teams resulted in decreased 
length of stay, an improvement in operating times and reduction in 
cost. The morbidity and mortality were unchanged but two studies 
found complication rates decreased, while one study showed an in-
crease in rate of diagnosis of deep vein thrombosis. All of the studies 
in this review reported specific cost outcomes with APPs compared 
to physicians showing cost savings, though the savings varied dra-
matically. The decrease length of stay of patients was shown to in-
crease cost savings in two studies, while Bohm et al. showed similar 

costs with APPs, there was added benefit of an increase in surgical 
volumes and decreased surgical wait times.17

In 1981, the Office of Technology Assessment, conducted an 
extensive analysis of NP practice and found the hourly cost of an 
NP was one- third to one- half that of a physician. The difference 
in compensation between these two types of providers has not 
changed for 30 years.17 Resident salaries are less and they work 
longer hours than APPs; however, they have work- hour limitations. 
Residents reported APPs decrease the amount of noneducational 
activities lightening their overall workload.18 Pezzi et al found that 
the use of APPs was cost effective and a good alternative to physi-
cians in assisting with increased work demands caused by resident 
work hour restrictions.18

Transplantation is expensive and programs are trying to lower 
costs while maximizing productivity.19 Centers increasing the use 
of APPs are establishing ways to capture billable APP services to 
help cover the salaries and benefits of these individuals, including 
H&P's, progress notes, and performing procedures. The majority of 
these functions are reimbursed by insurers. Additional ways APPs 
add value that may not generate RVUs but are essential functions 
of transplant care include disability or insurance paperwork, clinical 
research, global visits for pre-  and post- operative care, counseling, 
triage, and patient education.

5  |  BENEFITS OF UTILIZING APPS 
COMPARED TO OTHER C ARE PROVIDERS

5.1  |  Residents/physicians

APPs are well suited to help overcome challenges faced by academic 
medical centers when considering resident education as it pertains 
to transplant. There is a steep learning curve for interns and resi-
dents on the transplant service. With constant rotations during their 
postgraduate years, the challenges of learning the nuances of the 
transplant patient population is difficult. The advantages of residents 
are that they have lower salaries and can provide 24- h coverage; 
however, they do require increased teaching needs and are some-
times limited secondary to surgery schedules and lack of exposure to 
transplant medicine. Surveyed University HealthSystem Consortium 
academic centers reported the primary reasons for hiring APPs was 
not only to satisfy the resident duty hour restrictions, but also to 
improve access and to improve continuity, safety and quality of 
care.4,6,7,9– 11 The APPs possess a different wealth of knowledge than 
a resident from being consistently on the transplant service.

5.2  |  Nurses

Nurses are extremely important to manage transplant patients both 
on the transplant floor and in the outpatient setting (pre-  and post- 
operatively). They are utilized at the bedside, as case managers, dis-
charge planners, as clinic support staff, and as coordinators. Their 
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knowledge helps them to further educate patients on a daily basis as 
well as be the contact person for patient and family questions. Their 
scope of practice is limited by education and licensure.

5.3  |  Coordinators

Transplant centers employ transplant coordinators to serve in vari-
ous roles, with focus on clinical care and organ procurement. Some 
centers hire transplant APPs to serve in this capacity. Perhaps the 
greatest strength is the ability of APPs to order and interpret test-
ing, diagnose and treat conditions and have prescriptive authority. 
Nurse coordinators are limited and unable to practice in this capac-
ity independently, requiring provider approval for decision mak-
ing.20 Centers must be careful to have oversight if APPs do serve 
as transplant coordinators. Care must be taken to ensure APPs are 
not unfairly advocating for their personal patients to undergo trans-
plant. Active multidisciplinary participation in selection conferences 
ensures this risk is mitigated.

6  |  APP RECRUITMENT AND RETENTION

There are a number of different strategies that can be utilized to re-
cruit and hire the appropriate APP for a transplant team. Contacting 
an accredited PA/NP educational program to locate new graduates 
and residents can be helpful. Advertising internally at one's institu-
tion and externally on national organization websites such as ASTS, 
AST, AASPA, and NATCO will also increase the pool of candidates. 
There are several APP transplant fellowship programs that can also 
be utilized for hiring APPs trained specifically in transplant.

There is risk of burnout with transplant APPs secondary to high 
patient acuity and increased workload. There is a large loss of invest-
ment when a transplant APP leaves the department. The estimate 
cost for turnover for an APP is approximately $250 000- $300 000. 
Recruiting and hiring a new employee is typically 50%– 60% of the 
employee's salary; however, the total cost of the turnover (including 
lost revenue and disengagement) can average 90%– 200% of the em-
ployee's salary.21 This amount does not include the cost of training 
or onboarding a new APP which can take months to years to train. 
This is why retention is vital.

Onboarding is vital for retention and should include a process or 
program that has general information about not only the job but also 
the organizational culture. The new APP can shadow key individuals 
currently working with the team to learn other roles and duties of 
the transplant department. The length of orientation will be depen-
dent on experience of the new APP and the roles that they will be 
undertaking. Prior to completion of orientation, both the new APP 
and the team should outline a transition plan and submit the Focused 
Professional Practice Evaluation for privilege- specific competence.

New graduate APPs have a steep learning curve. A transplant 
specific onboarding plan builds a strong foundation for longevity and 
adds stability to the transplant program. Major milestones should 

be celebrated as a team for both individual and team accomplish-
ments. Both the APP and their leadership need to invest in profes-
sional development and help the APP seek opportunities for them 
to advance. An open line of communication is essential in practicing 
integrity and offering respect for all employees.

7  |  CHALLENGES OF UTILIZING AND 
E XPANDING THE ROLE OF APPS IN 
TR ANSPL ANT

Anticipated challenges to increasing APP utilization include train-
ing and mentorship, cost, scope of practice, and regulatory require-
ments. Advanced practice providers offer longevity on the transplant 
team and allow for continuity of care, but also may be viewed as 
competition for educational opportunities by the house staff. It has 
been suggested that increased use of APPs in transplantation has led 
to decreased engagement by trainees in the field of transplantation 
and could have a negative impact on recruitment of physicians to the 
field.22 However, APPs routinely contribute to house staff educa-
tion therefore minimizing interference with trainee education.23– 25 
APPs are trained as generalists, and as such, adequate clinical on-
boarding of the APP into the clinical complexities of transplantation 
is critical, particularly if the APP is a new graduate or comes from a 
role outside of transplantation.26,27 Mentorship is required, as the 
practice expectations include care of complex patients in addition to 
expectations unique to transplantation, including multi- organ trans-
plants, immunosuppression regimens, and the ability to function as 
a transplant coordinator when needed. Given the fairly recent emer-
gence of the APP role in transplantation, the lack of experienced 
APPs to mentor incoming APPs can be a significant challenge within 
itself. Both national transplant organizations, AST and ASTS offer 
educational opportunities to APP members. Additionally, ASTS of-
fers a Certificate of Educational Achievement for APPs. Following 
successful onboarding, mentorship is fundamental for the APPs to 
grow in the field and prevent disengagement and turnover.28

Cost is an area of concern in healthcare, and cost of APPs in 
transplant is no exception. Considerations of APP cost include sal-
ary, licensing renewal, night call, etc. APPs receive from CMS 85% 
of the reimbursement of physicians and 100% of billing outpatient 
services rendered in a location separate from the physician. When 
exploring costs, there are other factors that must be taken into 
consideration. Shah et al. described the following financial benefits 
of APP's working in transplant; mean length of stay APP vs house 
staff to be 29.4% vs 32.1%, respectively, 6% decrease in deaths 
during hospitalization, 10% decrease in ICU transfers, documented 
pneumonia 15% vs 28% APP vs house staff, respectively.29 Costas 
et al demonstrated Injury rate was significantly lower for the physi-
cian assistant compared with the resident cohort (1 of 197 [0.5%] vs 
22 of 90 [24%], respectively).15 While salaries and associated costs 
of APP are important to consider the above- mentioned examples 
demonstrate the costs are negligible from a patient care as well as 
financial perspective.
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Finally, a significant challenge to expanding the role of APPs 
in transplantation is the lack of a uniform scope of practice across 
states as well as required regulatory requirements. Documentation 
requirements of collaboration/supervision differ in each state as 
well. APPs require the same regulatory requirements as their phy-
sician colleagues including licensing, DEA and continuing education. 
Larger transplant centers often employ an APP office to assist with 
regulatory requirements, but confusion and regulatory oversight re-
main a challenge to APP practice in transplantation.

8  |  E XPANSION OF APPS IN RESE ARCH, 
QUALIT Y IMPROVEMENT, LE ADERSHIP 
AND MANAGEMENT

APPs are ideal candidates for expansion into Quality, Research, and 
Management in transplant centers as they possess clinical acumen, 
operational knowledge, and innovative contributions to the field of 
research and can easily identify areas of improvement. Allowing the 
expansion of these highly qualified APPs in these leadership roles 
provides an avenue for professional growth and development while 
reducing attrition. As APPs become fully integrated providers at 
transplant centers, participation in research and quality improve-
ment maximizes role and responsibility.

APPs have played a key role in Quality because many quality 
initiatives require a vast understanding of policy and procedures at 
a local, state and federal level. An APP leading an area of Quality 
Improvement is effective as they have a solid foundation in clini-
cal workflow and protocol development. These are imperative skills 
to identify areas in need of improvement and provide solutions to 
maintain compliance. This clinical knowledge bridges the gap be-
tween quality and effective implantation of measures to assure best 
outcomes as well as reducing the time to implementation to develop 
successful programs.

APPs understand the gap in knowledge and would be key in 
helping to pose questions and help design research to address them. 
APPs can serve in a variety of research capacities, some as direc-
tors, principal investigators and others in participating in joint ef-
forts with physicians, nursing and other allied providers.30 As APPs 
are active across the transplant continuum, they are well suited to 
ensure transplant research protocols are followed, manage complex 
research projects and grants, organize resources, develop budgets, 
ensure regulatory rigor, laboratory management, education and can 
identify patients who could be recruited based on criteria of active 
studies.

APPs are increasingly being used in leadership roles as trans-
plant center managers and directors. Morse notes this role may feel 
uncomfortable at first, as APPs are traditional seen as clinical care 
providers.31 They have clinical competency and experiences which 
allows them to understand and lead a multidisciplinary team that 
includes but is not limited to surgeons, physicians, nurses, social 
workers, dieticians, pharmacists and financial counselors. They 
can also develop a program with policies and clinical protocols to 

meet regulatory demands.23 In 2011, LaPointe Rudrow detailed the 
role of nurse practitioner as director of center for living donation. 
The combined clinical expertise with professional multidisciplinary 
approach makes APPs excellent candidates to drive centers for-
ward in a patient centered manner while maintaining regulatory 
compliance.23

9  |  CONCLUSION

The increasingly complex multidisciplinary care required to manage 
transplant patients is complemented by APPs. Varied practice pat-
terns combined with unique needs at each transplant center means 
APPs are performing a variety of duties across the discipline. This 
may lead to limited opportunities for APPs while not fully optimizing 
their role. In using job descriptions of APPs currently in practice as 
a base for comparing APP duties, we demonstrate the vast clinical 
and nonclinical roles APPs can play within transplant. We encourage 
transplant centers to consider exploring and optimizing the use of 
APPs at their center to maximize the benefits of these unique trans-
plant providers.
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APPENDIX A

Duties Inpatient Outpatient
Procurement/
operating room

Management of Patient Care

Carry out plan of care for each patient daily with consensus of physicians, nurses, and patients ▲

Initiate complex referrals to home care agencies ▲ ▲

Organize follow- up visits with transplant team and other specialties ▲ ▲

Perform and record comprehensive history and physical exams and formulates a differential 
diagnosis

▲ ▲

Manages medical issues of post- transplant patients in the clinic, including policies and protocolized 
care

▲

Participates in outreach clinics as needed ▲

Perform approved procedures as needed ▲ ▲ ▲

Provides assessment for medical suitability for transplantation ▲ ▲ ▲

Functions as first assist for procurement of organs as well as training fellows in the OR ▲

Prepares patient for surgery including education of the patient, positioning, skin preparation, 
administration of local anesthetic, and ensuring the correct equipment is available

▲

Functions as first assistant to surgeon including performing surgical exposure, surgical dissections, 
layer closure of wounds, holding retractors, tying off vessels and tissues, pulling drains, etc

▲

Diagnosis and Treatment

Write orders throughout the day to adjust therapies as appropriate ▲

Writing orders including medications, activity, diagnostic testing, physical therapy, diet, 
consultations

▲ ▲

Arrange for radiologic and other diagnostic tests and follow- up on results ▲ ▲ ▲

Documentation

Write daily progress notes during daily work rounds ▲

Coordinate discharges with multidisciplinary team including discharge summaries and paperwork ▲

Ensures complete and accurate documentation regarding donor information in computer system ▲

Education

Provides pre-  and post- op patient education to patient and their families ▲ ▲

Collaborates with other health care providers on specific patient care issues and educational 
programs

▲ ▲

Communication

Perform accurate hand off at end of each day including current condition and study results ▲

Facilitate transfers to other facilities by communicating with social workers and receiving health 
care team

Communicate with consultants, surgeons, fellows, residents, pharmacists, and social workers to 
discuss goals and formulate treatment plan

▲ ▲

Communicates changes in patient status or adjustments to treatment plan ▲ ▲

Inform other team members of significant changes in clinical status ▲ ▲ ▲

Provide back- up support for colleagues during times of absence ▲ ▲ ▲

Problem Solving

Make initial assessment of new complaints of pre- op and post- op patients and report findings ▲

Perform triage ▲ ▲

Leadership

Cross cover residents and fellows when they are called off the floor or in operating room ▲ ▲

Practice safety, environmental, and/or infection control methods ▲ ▲ ▲

Participates in continual quality improvement ▲ ▲ ▲

Exhibits independence, self- direction, and accountability to the patient, family, and transplant 
team

▲ ▲ ▲


