
 

March 27, 2023 

Dear Senators Wyden & Grassley, 

We commend you for taking the time to conduct hearings on our country’s Organ 
Procurement and Transplantation Network. Far too many patients are dying due to 
inefficiencies in the system, and it is time for Congress to do something to turn this 
situation around.  

One area in which the Senate Hearings shed light, was the lack of GPS tracking 
capability. This tracking ability is essential for the safe shipment of human organs. It is 
remarkable that none of the guests at the last Senate Hearing on this topic ever 
mentioned the success of the National Kidney Registry’s (NKR) GPS tracking 
technology which has been safeguarding human organ shipments for over a decade. 

The NKR is the largest paired exchange program in the world and works with over 100 
U.S. transplant centers. We began using GPS technology to track kidney shipments 15 
years ago. About 13 years ago, we made GPS tracking mandatory for all NKR kidney 
shipments. Over the past 15 years, the NKR has facilitated over 7,000 living donor 
transplants, and approximately 5,000 of those transplanted kidneys were shipped 
between U.S. hospitals (as far away as Hawaii). The results speak for themselves - we 
have NEVER lost a kidney and no kidney has ever been discarded due to shipping 
problems. We literally have people monitoring the GPS systems, around the clock, in 
our Operations Center. 

We would like to invite you, or someone from your staff, to visit our state-of-the-art 
Operations Center in Greenwich, Connecticut, to see how these systems safeguard 
organ shipments, and to get ideas on how GPS technology can be effectively 
implemented for deceased donor organ shipments in the United States. Tuesdays and 
Wednesdays are the best days to visit as we typically have dozens of kidneys on the 
move during that time. These kidney moves can all been seen, in real-time, on the 
monitors in our Operations Center that are integrated with our GPS tracking 
technology. 

During the last Senate Hearing, it was mentioned that the Committee would be 
interested in changing the law to help turn around the OPTN situation. Below is an 
abbreviated list of specific ideas where changes to the law could save thousands of 
lives. 



 

Create A Competitive Bidding Process for the OPTN Contract 

A. Transfer All Assets and Liabilities: Allow the winner of the contract to purchases all 
assets and disclosed liabilities of UNOS, including all software and Intellectual 
Property. 

B. Clarify Ownership of Intellectual Property: Clarify that all software systems and 
intellectual property developed by UNOS to support the government contracts for 
organ allocation, be deemed property of the government and transferrable to the 
winning bidder at the net asset value on the UNOS balance sheet. 

C. Avoid Conflicts of Interest: Mandate that the OPTN Board of Directors be separate 
and distinct from the contractor’s governance structure (i.e. UNOS). Reduce the size 
of the OPTN board and minimize conflicts of interest. Implement this change in 
advance of the RFP process. 

D. Streamline the Contract: Direct HRSA to streamline the OPTN contractor 
agreement to remove all references to approvals by the HRSA project officer. The 
contractor should have the authority commensurate with the contracted 
responsibility. The current contract ties the hands of the contractor, restricting 
timely and effective decision making. 

E. Carve Out a Kidney Only Contract: Allow the kidney-only portion of the contract to 
be bid out separately, as it is a very different process than the other organ systems 
and represents the majority of the volume and the vast majority of the organ 
discards. 

Double the Number of Organs Recovered 

F. Mandate Automated Notifications: Mandate that all Medicare participating 
hospitals implement an automatic notification system by 12/31/24. This system has 
been piloted in Texas for over 4 years and has delivered significant improvements in 
organ procured (see attached). 

G. Enable Accountability: Mandate that the OPTN Contractor can put OPOs and 
Centers on probation, and can deactivate OPOs and centers upon its sole discretion. 

H. Align Financial Incentives: Change the OPTN reimbursement from a listing fee to a 
fee per transplant (success fee) so the financial interests of the contractor are 
aligned with the interests of patients, donors and the U.S. government. 

 
 



 

 
Reduce Organ Discards by 90+% 

I. Improve Tracking: Clarify that the Contractor has the authority to implement a 
uniform nationwide GPS tracking system to monitor all organ shipments. 

J. Overhaul Systems & Processes: Implement ideas outlined in our 2019 letter the 
OPTN (link below). 

a. www.kidneyregistry.org/wp-content/uploads/2021/03/OPTN-Response.pdf 

 

Sincerely, 

Garet Hil 
Living Kidney Donor 
Founder & Chief Executive Officer 
National Kidney Registry 

 

http://www.kidneyregistry.org/wp-content/uploads/2021/03/OPTN-Response.pdf
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Federal regulations mandate notification of imminent 
death to an organ procurement organization (OPO) in a 

timely manner1 to ensure that the maximum possible number 
of transplantable organs is available to those waiting for a 
transplant.2,3 Ideally, rapid referral allows the OPO sufficient 
time to determine eligibility for organ donation, communi-
cate with family members about donation, and orchestrate 

organ recovery. Standard practice has relied on hospital staff 
to identify that a patient meets donor referral triggers and to 
communicate this information to the OPO.

However, there is heterogeneity in this process, because 
hospitals have individual agreements with OPOs that include 
a wide range of definitions of imminent and timely manner,1 
and manual referrals rely on clinical decision-making from 
busy hospital staff with a wide range of training in donor 
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identification and transplant science.4 As such, it is not sur-
prising that OPOs are not consistently notified of all potential 
donors before key events, such as diagnosis of brain death or 
the withdrawal of all life-sustaining therapies. Delayed notifi-
cation or failure to notify the OPO has been associated with 
attitudes, knowledge, and behaviors of healthcare person-
nel regarding donation,5 as well as their competing clinical 
duties.6 There are also reports of poorly trained hospital staff 
inappropriately screening families for receptivity to donation 
before making the referral call.6–8 In the United States, the 
OPO initiates a conversation about donation with legal next 
of kin regardless of registry status.

Automated donor referrals could reduce variation in timeli-
ness as well as the subjective element and human interaction 
for the identification of potential organ donors.9 Automation 
obviates the reliance on manual initiation of contact with the 
OPO, by directly and electronically delivering donor referrals 
when triggered by predetermined clinical event data from the 
electronic medical record.

In October 2018, an automated referral system was piloted 
in 3 Texas hospitals within the donor service area of a sin-
gle OPO. To better understand the impact of this automated 
referral system on referral patterns and timing, we studied all 
deceased donor referrals from these hospitals between January 
2016 and March 2021. We compared temporal trends in the 
3 pilot hospitals to trends at the rest of the OPOs during the 
study period to estimate changes in the total number of refer-
rals, approaches for authorization, authorizations, and organ 
donors from the pilot hospitals associated with implementa-
tion of the pilot program.

MATERIALS AND METHODS

Automated Referrals
Automated electronic donor referrals generate from a hos-

pital’s electronic health record (EHR), as defined by clinical 
triggers. In the United States, there are 3 currently imple-
mented methods by which clinical triggers being met gener-
ate the automated delivery of a donor referral to the OPO. 
The first is defined by parameters indicative of organ dona-
tion potential, such as a combination of the patient (1) is 
on mechanical ventilation, (2) is admitted to the intensive 
care unit (ICU) because a neurocritical injury, and (3) has a 
Glasgow Coma Score of ≤5.1 The second method is a cardiac 
time of death being documented in the patient’s electronic 
medical record (this is to identify exclusively tissue dona-
tion opportunities). The third method is a send now button, 
which allows a provider nurse to electronically, although still 
somewhat manually, notify the OPO of a potential donor as 
they are arriving in the ICU. These clinical triggers are univer-
sally accepted as best practice and are consistent across many 
OPOs and hospital systems. Although this approach allows 
for referrals to be created automatically, the clinician retains 
the ability to proactively trigger a referral.

Once the transmission of data from the hospital’s EHR 
to the OPO is complete, OPO staff are alerted of the new 
referral, and the OPO’s work to evaluate potential donors for 
suitability can begin. Those patients who do not die or have 
certain medical conditions or histories may not be eligible and 
are ruled out for donation. Of those potential donors who 
are suitable candidates for donation, the OPO approaches the 
family.

In the pilot hospitals, before the implementation of the 
automated referral system, the hospital would call the OPO 
to make the referral. At times, patients were determined to be 
not suitable for donation based on the information included 
in the initial referral alone. At times, the OPO would go on-
site right away. At other times, the OPO would call the hos-
pital nursing staff back for more information on the potential 
donor, enough to determine whether someone from the OPO 
should go on-site. Once on-site, the OPO staff would con-
duct a more thorough evaluation for preliminary suitability 
for donation.

Initially after implementation, the automated referral came 
in to the OPO, and the OPO would then call the nurse for 
enough clinical information to determine whether an on-site 
consult was needed. This quickly evolved so that when the 
automated referral was received by the OPO, staff would 
access the patient chart by logging into the hospital EHR 
remotely to determine whether an on-site consult was war-
ranted. Then the nurse would receive a call advising whether 
someone from the OPO was on the way or whether the patient 
was not a candidate for donation.

The pilot hospitals had EHR developers on-site, which is 
uncommon. These developers wrote the automated referral as 
a customization that allowed the hospital EHR system to send 
the automated referral information to the OPO’s electronic 
donor record system using an Application Programming 
Interface. It was written using a coding software (mCODE), 
and the automation was accomplished using a function of 
the EHR where a new pop-up window appears for the user 
when certain conditions are met to advise of the best clinical 
practice.

Pilot Test of Automated Referral System
On October 9, 2018, the automated referral system 

described above was deployed in 3 of 137 hospitals served 
by the Southwest Transplant Alliance OPO (pilot hospitals). 
Starting on this date, referrals from the 3 pilot hospitals could 
occur either via the automated system (automated referrals) 
or from staff at the 3 pilot hospitals using the same process 
that existed before the existence of the automated system 
(manual referrals).

Study Population
We analyzed data on 28 034 ventilated referrals to a sin-

gle OPO between January 1, 2015, and March 31, 2021. 
Data recorded included date and time of key events (hospital 
admission, referral, approach of the family for authorization, 
authorization, and cross-clamp) and demographics (age, sex, 
and race/ethnicity), whether the patient had registered as an 
organ donor, whether the patient was on a ventilator at time 
of referral, whether the referral was made through iReferral 
or called in to the OPO, and whether the patient became an 
organ donor. This study was exempt from institutional review 
board approval.

Statistical Analysis
All referrals during the study period were categorized as 

pre-October 2018 (before October 1, 2018), post-October 
2018 automated (automatically generated referrals), or 
post-October 2018 manual (referred manually on or after 
October 1, 2018). October 1 was used as a boundary instead 
of October 9 because referral counts were analyzed by 
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month; thus, all referrals (October 1–8, 2018; n = 121, of 
which 5 occurred at the pilot hospitals) were classified as 
post-October 2018 manual. For each step on the pathway to 
donation (referral, approach of the family for authorization, 
authorization for donation obtained, and actual recovery of 
at least 1 organ), we used Poisson regression to calculate 
the change in count per month associated with implemen-
tation of automated referrals. The Poisson regression was 
a difference-in-differences analysis comparing change at the 
3 pilot hospitals to change in the other hospitals, adjusting 
for secular trend (linear proportional increase per month), 
era (pre-October 2018 versus post-October 2018), pilot ver-
sus nonpilot hospitals, and the pilot hospital/era interaction. 
Incidence rate ratios from the pilot hospital/era interaction 
represent the difference between rate change in the pilot 
hospitals versus rate change in the other hospitals follow-
ing implementation of the pilot program. All analyses were 
performed using Stata 17 (StataCorp, College Station, TX). 
Confidence intervals are reported as per the method of Louis 
and Zeger.

Sensitivity Analysis
Because the COVID-19 epidemic may have had unexpected 

effects on donor referral, we performed a sensitivity analysis 
restricting the post-October 2018 period to October 1, 2018, 
to February 28, 2020, ending before widespread COVID-19 
incidence in the United States.

RESULTS

Study Population
Of 28 034 referrals to the OPO during the study period, 

1328 were made to the pilot hospitals, of which 802 (60.4%) 
were made during the post-October 2018 period. The age of 
referrals increased slightly from pre-October 2018 to post-
October 2018, both in nonpilot hospitals (from median 
[interquartile range], 58 [44–68] to 62 [49–73] y) and pilot 
hospitals (from median [interquartile range], 63 [51–72] to 
65 [53–76] y; Table 1). The proportion of referrals that were 
female was 41.7% in nonpilot hospitals both pre- and post-
2018; the proportion of referrals that were female in pilot 
hospitals was 41.5% pre-October 2018 and 40.8% post-
October 2018. Referrals from the pilot hospitals were sub-
stantially more likely to be White (73.6% pre-October 2018 
and 70.9% post-October 2018) than referrals from nonpilot 

hospitals (48.5% pre-October 2018 and 50.1% post-October 
2018). The proportion of referrals that were registered organ 
donors increased from 18.9% to 24.1% in the nonpilot hospi-
tals and from 19.0% to 20.9% in the pilot hospitals.

Of the 802 post-October 2018 referrals in the pilot hospi-
tals, 586 (73.1%) were automated referrals, whereas the rest 
were manual referrals. Post-October 2018 automated refer-
rals and manual referrals were comparable at the pilot hos-
pital with regard to age, sex, race, and organ donor status 
(Table S1, SDC, http://links.lww.com/TXD/A431).

Referrals pre- and post-October 2018
During the pre-October 2018 period, there were 13 541 

total referrals (mean, 300.9 per month), of which 526 (mean, 
11.7 per month) came from pilot hospitals (Figure  1A). 
During the post-October 2018 period, there were 14 493 total 
referrals (483.1 per month), of which 802 (26.7 per month) 
came from pilot hospitals. Of the 26.7 per month from the 
pilot hospitals during the post-October 2018 period, 7.1 
per month were manual referrals, and 19.7 per month were 
automated referrals (Table  2). The difference-in-differences 
analysis yielded an estimated 45% increase in monthly refer-
rals at the pilot hospitals associated with implementation of 
the automated referral system (adjusted incidence rate ratio 
[aIRR] = 

1.30 1.45 1.62; P < 0.001; Table 3).

Approaches pre- and post-October 2018
During the pre-October 2018 period, there were 2456 total 

approaches (mean, 54.6 per month; 18.1% of referrals), of 
which 61 (mean, 1.4 per month) came from pilot hospitals 
(Figure 1B). During the post-October 2018 period, there were 
3058 total approaches (33.8 per month; 21.1% of referrals), 
of which 136 (4.5 per month) came from pilot hospitals. Of 
the 4.5 per month from the pilot hospitals during the post-
October 2018 period, 1.9 per month were from manual 
referrals, and 2.6 per month were from automated referrals 
(Table  2). The difference-in-differences analysis yielded an 
estimated 83% increase in monthly approaches at the pilot 
hospitals associated with implementation of the automated 
referral system (aIRR = 1.34 1.83 2.48; P < 0.001; Table 3).

Authorizations pre- and post-October 2018
During the pre-October 2018 period, there were 1705 

total authorizations (mean, 37.9 per month; 69.4% of 
approaches), of which 44 (mean, 1.0 per month) came from 

TABLE 1.

Demographics of referrals for deceased donation

 

Pre-October 2018 Post-October 2018 Pre-October 2018 Post-October 2018

Nonpilot Nonpilot Pilot Pilot

n = 13 015 n = 13 691 n = 526 n = 802

Median age, y (IQR) 58 (44–68) 62 (49–73) 63 (51–72) 65 (53–76)
Female, % 41.7 41.7 41.5 40.8
Non-Hispanic White, % 48.5 50.1 73.6 70.9
Hispanic, % 26.6 27.3 8.2 5.6
Black, % 21.6 19.6 17.3 21.9
Other/missing, % 3.3 3.0 1.0 1.5
Registered organ donors, % 18.9 24.1 19.0 20.9

Pilot hospitals are those that were selected for the pilot deployment of the automated referral system, which began in October 2018.
IQR, interquartile range.

http://links.lww.com/TXD/A431
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pilot hospitals (Figure  1C). During the post-October 2018 
period, there were 1550 total authorizations (51.7 per 
month; 50.7% of approaches), of which 68 (2.3 per month) 
came from pilot hospitals. Of the 2.3 per month from the 
pilot hospitals during the post-October 2018 period, 1.0 
per month were from manual referrals, and 1.3 per month 
were from automated referrals (Table 2). The difference-in-
differences analysis yielded an estimated 73% increase in 
monthly authorizations at the pilot hospitals associated with 

implementation of the automated referral system (aIRR = 1.18 
1.73 2.55; P < 0.01; Table 3).

Organ Donors pre- and post-October 2018
During the pre-October 2018 period, there were 1396 total 

organ donors (mean, 31.0 per month; 89.9% of authoriza-
tions), of which 30 (mean, 0.7 per month) came from pilot 
hospitals (Figure 1D). During the post-October 2018 period, 
there were 1015 total donors (33.8 per month; 65.5% of 

FIGURE 1.  Month-to-month event counts in all hospitals in the organ procurement organization (navy) and pilot hospitals (maroon). Dots 
represent individual months; thick lines are a linear smooth. The vertical line at October 2018 represents implementation of the automated 
referral system. A, An estimated 45% increase in monthly referrals at the pilot hospitals associated with implementation of the automated referral 
system. B, An 83% increase in monthly approaches at the pilot hospitals associated with implementation of the automated referral system. C, An 
estimated 73% increase in monthly authorizations at the pilot hospitals associated with implementation of the automated referral system. D, An 
estimated 92% increase in monthly donors from the pilot hospitals associated with implementation of the automated referral system. 1 It should 
be noted that these criteria are based on the US framework of potential donor referrals. In the United States, donor referrals occur independently 
of a patient’s treatment futility. To this end, OPOs in the United States are exempt from the data sharing requirements typically imposed on 
hospitals that govern the sharing of PHI with other healthcare providers. As such, the conditions for sharing patient data in the United States 
may not be applicable in other countries. OPO, organ procurement organization; PHI, Protected Health Information.

TABLE 2.

Disposition of referrals at pilot hospitals pre-October 2018, manual referrals post-October 2018, and automated referrals 
post-October 2018

Event n (rate) pre-October 2018 n (rate) post-October 2018 n (rate) post, manual n (rate) post, automated

Referrals 526 (11.7) 802 (26.7) 212 (7.1) 590 (19.7)
Approaches 61 (1.4) 136 (4.5) 57 (1.9) 79 (2.6)
Authorizations 44 (1.0) 68 (2.3) 29 (1.0) 39 (1.3)
Organ donors 30 (0.7) 41 (1.4) 21 (0.7) 20 (0.7)

Rate is the average number per month. There were 45 mo in the pre-2018 period and 30 mo in the post-2018 period.
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authorizations), of which 41 (1.4 per month) came from 
pilot hospitals. Of the 1.4 per month from the pilot hospitals 
during the post-October 2018 period, 0.7 per month were 
from manual referrals, whereas 0.7 per month were from 
automated referrals (Table  2). The difference-in-differences 
analysis yielded an estimated 92% increase in monthly organ 
donors from the pilot hospitals associated with implementa-
tion of the automated referral system (aIRR = 1.19 1.92 3.09; P 
< 0.01; Table 3).

Sensitivity Analysis
In sensitivity analysis restricting the post-October 2018 

period to time before widespread COVID incidence in the 
United States, the proportional increase in the number of 
referrals per month, approaches, authorizations, and organ 
donors was comparable to findings from our main analysis 
(Table S2, SDC, http://links.lww.com/TXD/A431). However, 
confidence intervals were wider, particularly for the change in 
rates of authorizations and organ donors, and the increase in 
number of organ donors was no longer statistically significant 
(aIRR = 0.84 1.50 2.69; P = 0.17).

DISCUSSION

In this study of 28 034 referrals to a single OPO over a 4-y 
period, implementation of a pilot automated referral program 
in 3 hospitals was associated with a 45% increase in refer-
rals, an 83% increase in approaches for authorization, a 73% 
increase in authorizations, and a 92% increase in deceased 
donation compared to trends at other hospitals in the OPO 
during the same time. Taken as a whole, our data suggest 
that a broader implementation of automated donor referrals 
has the potential to increase deceased organ donation in the 
United States, ultimately reducing the severe shortage of life-
saving donor organs.

Initially, many frontline clinicians at the 3 pilot hospitals 
resisted the shift to automated referrals because it meant they 
had less control over making approaches. Over time, more 
clinicians have come to understand that the automation 
is intended to overcome some of the limitations of manual 
referrals and increase the number of patients approached for 
authorization; however, there are still some who believe that it 
interferes in their decision-making process regarding end-of-
life care and treatment futility.

The automated referrals from the hospital to the OPO 
described in this study overcome limitations of current manual 
referrals, whether telephone or electronic, to increase donor 
referrals and increase the number of patients approached 

for authorization. Automated referrals address issues asso-
ciated with the timeliness of the donor referral process and 
the subjective element of identifying potential organ donors. 
Donation attitudes, knowledge, and behaviors of healthcare 
personnel have been identified as a significant barrier to 
timely referral and impact the referral process.6,10,11 End-of-
life care can be a particularly stressful period associated with 
strong emotional reactions for healthcare personnel, patients, 
and families. Research has highlighted that some healthcare 
providers screen families for receptivity to donation, which 
leads to particular families not being presented with donation 
as an option.6 Nonreferral, untimely referral, and suboptimal 
request for donation or de-escalation of care may be impacted 
by clinician bias. Automatically initiating the referral process 
when predetermined clinical parameters are documented in 
the hospital EHR removes bias and clinician error in the iden-
tification of clinical triggers. This makes an automated refer-
ral system distinct from an electronic referral system, which 
automates some data entry but is still entirely dependent on 
the clinician to start the process. A fully automated referral 
saves clinicians time; allows OPO staff direct access to data, 
beginning the donation process; supports patient safety; and 
provides better data quality. That said, the automated refer-
rals being currently generated result in minimal data being 
transmitted to the OPO, and much of the donor chart is still 
transcribed either through human-to-human communication 
or a search of the hospital EHR. Further efficiencies, includ-
ing reduced costs, could be achieved by a greater number of 
data points being transmitted automatically to the OPO for 
evaluation of donor suitability and for the efficient deploy-
ment of OPO resources for which the opportunity for dona-
tion is greatest.

Electronic clinical decision support tools that leverage the 
hospital EHR improve notifications requiring clinical inter-
vention and reduce unnecessary diagnostics.12–18 A retrospec-
tive study on OPO notification timeliness and number of 
donations found an increase in donors and  donor conver-
sions (which is defined as the percentage of eligible donors for 
whom procurement is actually performed) and a decrease in 
mean time to OPO notification using electronic referral sys-
tems.19 In that study, the electronic referral system in place 
was a clinical decision support system that was designed to 
identify individuals who meet OPO notification criteria for 
impending brain death. Programs designed to increase timely 
notification and donor  conversions but require the ongoing 
manual participation of healthcare personnel have been found 
not to be sustainable long term.11

We previously determined that automated referrals would 
reduce the need for donation knowledge and decision-mak-
ing by hospital staff while also providing the opportunity 
for manual referral for exceptional cases, such as early fam-
ily mention of donation.5,9 Automation of referrals may also 
improve patient safety, by reducing the likelihood of timeli-
ness issues and ensuring that no opportunities to recover 
organs from eligible donors are overlooked, and standardi-
zation, by removing much of the subjectivity in identifying 
potential organ donors.

Seventy-four percent of referrals in the post-October 2018 
era were made through the automated referral system. As 
with any study comparing 2 different eras, however, we can-
not fully account for other changes to the potential donor 
pool, healthcare practices, or other trends that might affect 

TABLE 3.

Difference-in-differences analysis of the change in events 
per month associated with implementation of the automated 
referral system

Event aIRR P

Referrals
1.30

 1.45 
1.62

<0.001
Approaches

1.34
 1.83 

2.48
<0.001

Authorizations
1.18

 1.73 
2.55

<0.01
Organ donors

1.19
 1.92 

3.09
<0.01

IRRs were calculated by Poisson regression adjusting for secular trend (linear increase per 
month) and represent the difference between the change at pilot hospitals vs the change at 
other hospitals.
aIRR, adjusted incidence rate ratio; IRR, incidence rate ratio.

http://links.lww.com/TXD/A431
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our inference, such as COVID-19. However, the difference-in-
differences framework compared changes in the 3 pilot hos-
pitals to changes at other hospitals within the OPO; observed 
increases in referrals, authorizations, and donations were in 
excess of trends at other hospitals within the OPO during the 
same time.

For the impact of COVID-19, we conducted a sensitivity 
analysis using only data from before March 1, 2021. Data 
were not originally collected for research and, in principle, 
may be subject to measurement error. However, operation of 
the OPO requires accurate counts of referrals, authorizations, 
and donations.

Our findings should be interpreted with several limitations 
in mind. First, the automated referral system was implemented 
in only 3 hospitals, all located within the same geographic 
region. As such, our findings may not be generalizable to all 
hospitals in differing regions of the United States or interna-
tionally. In the international context, different methods of 
timely referral, based on triggers, have been tested on hos-
pital and ICU admission or during ICU management. Most 
European countries have already adopted an in-hospital organ 
procurement team model; however, an automated, 24/7 refer-
ral on hospital admission could be used to optimize possible 
donor detection. Second, the implementation in this study 
required considerable custom code development by program-
ming staff at the hospital. To replicate the approach used here, 
a hospital would likely need an EHR developer, or equiva-
lent, which is something most hospitals do not have. Future 
iterations will be aimed at implementing the automation at a 
larger number of hospitals across the United States, thereby 
increasing and diversifying the sample size. Third, some OPO 
staff members have expressed concern that an automated 
referral system based only on ventilation, neurocritical injury, 
and a Glasgow Coma Scale <5 could overburden or over-
work the OPO. Those staff members have resisted adopting 
the automated referral system because of claims that they 
already receive too many referrals; however, it is incumbent 
on the OPO to manage its workload to ensure that oppor-
tunities are not lost. Fourth, possible differences in clinical 
data (aside from age) between automated (590) and manual 
referrals (212) in the pilot hospitals after October 2018 were 
not explored. Subsequent studies should consider possible 
differences in etiology, imaging, brainstem reflexes, timing of 
referral, timing of death, donation after brain death, dona-
tion after circulatory death, etc. Lastly, no secondary alerts 
are made after the key event has occurred. As a result, OPO 
personnel are responsible for following up independently to 
ensure they do not overlook any potential opportunities. This 
requires OPO personnel to check the patients’ charts at least 
once a day.

A second implementation with a larger healthcare system 
has since been accomplished using a much different approach 
that also captures missed donor referrals. The scalability of 
the solution is ultimately a function of the combination of 
resources available to each hospital/OPO combination. OPOs 
can choose to support the implementation of automated refer-
rals using multiple different approaches. Nearly all OPOs are 
working with an EHR that is capable of receiving the infor-
mation and are providing some support to the hospital for 
their side of the development. If this technology is applied to 
the broader concept of automating referrals, then it is 100% 
scalable using the same technologies that support the Health 

Information Exchanges with which hospitals are already 
required to interface.

With increasing referrals, the OPO was in fact much busier, 
responded to more referrals, approached more families, man-
aged more donors, and ultimately recovered more organs for 
transplant. The process generated the biggest impact in terms 
of patients referred to the OPO, with decreasing impact at 
each stage thereafter due to the natural falloff from refer-
ral to following for donation to approach for authorization 
to donation. Every year, thousands of individuals die on the 
deceased donor waitlist in the United States while waiting for 
a deceased donor organ. The problem of supply of deceased 
donor organs has proven to be stubbornly durable, and no 
single intervention is likely to solve it. For the foreseeable 
future, healthcare providers, OPOs, and policymakers will 
have to continue to seek creative new solutions to the prob-
lem. However, our results suggest that even a basic automated 
referral system may have the potential to increase organ recov-
ery and improve access to deceased donor transplantation.
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