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ABSTRACT

Background. At early stages of the pandemic, most organ procurements organizations consid-
ered COVID-19 infected donors to be ineligible for organ donation. The aim of this survey is to
describe the current practices of the utilization of COVID-19 positive organs donors among
American Society of Transplant Surgeons (ASTS) members.

Methods. An anonymous 40-question redcap survey was emailed to ASTS members from
June to August 2022.

Results. One hundred forty-nine surveys from 10 countries were included for analysis. The
majority of the responders were men (66.7%) from North America (95%) and identified as trans-
plant surgeons (68.5%). Most work at academic institutions (76.5%). Almost all responders
(94%) were willing to accept an organ from a donor with a history of COVID-19 who tested
negative at the time of donation, however, there was no consensus on the length of time after the
disease was resolved. Approximately 70% indicated they accept organs from asymptomatic
donors with active disease. Only 32 responders indicated they would accept an organ from an
individual with a history of “severe” COVID-19 infection and less than one third of the respond-
ers would accept an organ from a donor who died from COVID-19 infection. Interestingly, 80%
indicated they have protocols at their institution to guide the acceptance of such organs.

Discussion. Despite new evidence that the transmission of COVID-19 in non-lung organs is
extremely rare, the results of this survey suggest significant heterogeneity in practice and percep-
tions of the use of COVID-19 positive organs across international centers. We suggest that the
implementation of a standardized protocol is of paramount importance to continue safe transplant
activity.

HE world has faced a formidable challenge with the evolu-

tion of the COVID-19 pandemic, caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The
COVID-19 pandemic crisis has placed an immense burden on
health care systems globally and has led to significant economic
and social impacts, causing widespread disruptions to many
aspects of the daily medical practice [1] and solid organ trans-
plant [2—5]. The full impact of the pandemic will likely be felt
for years — nonetheless, the shift toward endemic status marks
a significant turning point in the global response to the COVID-
19 pandemic and provides hope for a more sustainable approach
to managing the virus particularly within the surgical field [6].
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Unsurprisingly, the initial impact of the COVID-19 pandemic
on solid organ transplant (SOT) surgery was severe and resulted
in a significant reduction in the number of transplants performed
globally [2—4,7—10]. This was due to various factors, such as
the shortage of available organs, difficulties in identifying suit-
able donors, and the need to prioritize care for patients with
COVID-19 [3,11]. Many transplant programs greatly decreased
their activity, both in terms of donation and transplantation, to
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protect both donors and recipients from potential exposure to
the virus, particularly in living donor programs [12]. Programs
also implemented changes in their immunosuppression regimes
aimed at balancing the need to prevent transplant rejection with
the need to minimize the risk of infection, particularly with
SARS-CoV-2 [13—17].

In the early stages of the pandemic, most organ procurement
organizations deemed SARS-CoV-2 infected donors to be ineli-
gible for organ donation, due to a lack of information and safety
concerns regarding viral transmission [18,19]. Although the
respiratory tract is the most common point of entry for corona-
viruses, given the immunosuppressed state of transplant recipi-
ents, there was concern that the virus could also be transmitted
through blood and cause significant disease [20,21]. However,
to our knowledge, there are currently no reports of hematoge-
nous transmission of SARS-CoV-2 [22]. Research has since
identified and isolated the virus from different organs, such as
the heart, small intestine, and kidneys, among others raising the
possibility of viremic transmission at the time of procurement.
However, most of these results were under laboratory condi-
tions with inconsistent findings [20]. Some case series have
demonstrated that donor-derived SARS-CoV-2 infections occur
only in lung transplant recipients and other organs for SARS-
CoV-2 polymerase chain reaction (PCR) positive donors could
potentially be safely used [5,22,23]. A recent systematic review
found no documented cases of donor-derived infection among
kidney, heart, or liver transplant recipients [22]. They also
report low transmission risk of COVID-19 when using organs
from donors with recent or current SARS-CoV-2 infection
to non-lung recipients, even if persistently symptomatic at
procurement [22].

More recent data has shown that utilizing COVID-positive
organs can be safely considered and can potentially provide
lifesaving transplants to patients who might otherwise have
limited opportunities due to transmission concerns [21,24,25].
However, despite these encouraging results and new society
recommendations, many transplant centers still do not utilize
allografts from COVID-positive donors, even when the
donor’s COVID status is clear, and they have mild or no
symptoms [19].

The aim of this survey is to provide insight into the interna-
tional practice of utilizing COVID-positive organ donors
among members of the American Society of Transplant Sur-
geons (ASTS). The findings of this study will provide important
information that can inform the development of best practices
and guidelines for the utilization of COVID-positive organ
donors in SOT, ultimately contributing to the improvement of
patient outcomes and the preservation of the integrity of the
organ transplant system.

METHODS

A 40-question survey on the acceptance of donor organs in dif-
ferent contexts related to COVID-19 was conducted. Data were
collected on Redcap. The survey was sent by email to the mem-
bers of the ASTS. Email addresses were provided by the ASTS.
The survey language was English. It was first sent out in June
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Table 1. Summary of Survey Questions

Number of Questions

1 9

Section Description

Demographics, title, type of practice,
and number and type of organs
transplanted at their institutions.

Willingness to accept organs from
donors with a history of COVID-19
but negative at the time of
donation.

Willingness to accept organs from
donors with active asymptomatic
COVID-19 at the time of donation.

Willingness to accept organs from
deceased donors who died from
COVID-19 pneumonia.

Changes in immunosuppression,
utilization of COVID-19 positive
organs in pediatric population, and
donor-to-recipient transmission of
COVID-19 in practice.

2022, followed by a reminder 2 weeks later, and a second
reminder 2 weeks after to maximize the response rate.

The 40-question survey was structured, as shown in Table 1.
Section 1 collected demographic data of the responders.
Sections 2, 3, and 4 enquire about the type of organs accepted,
whether there are institutional criteria or protocols at their
hospitals, decision making regarding severity of the disease,
vaccination status of donor and recipient, infectious disease
consultation, cycle threshold in PCR testing and computed
tomography (CT) scan findings.

The survey was designed to be as comprehensive as possible,
while also being brief enough to ensure maximum completion
rates. The questions were developed with the aim of under-
standing the current practices, preferences, and perceptions of
transplant professionals regarding the utilization of COVID-19
positive donor organs. The results of the survey will provide
valuable information on the current state of the field and will
aid in the development of a standardized protocol for the utiliza-
tion of COVID-19 positive donor organs in solid organ trans-
plantation.

Ethical Considerations

Prior to data collection, all participants were informed of study
purpose, the risks and benefits of participation, the principles of
voluntary participation, and their right to withdraw or refuse
participation at any time without any consequences. They were
also informed that the collected data would be used for research
purposes only.

RESULTS

One hundred eighty-nine individuals returned the survey. The
last survey was answered on August 15, 2022. Of these, 40
were eliminated as only demographic data were answered. Of
the remaining 149 surveys, 128 were complete and 21 were
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incomplete. The latter were included because at least sections 1
and 2 were answered. Thus, 149 surveys from 10 countries
were included for analysis. All data were anonymous.

SECTION 1

Most responders were men (66.7%), aged 41 to 50 years
(27.9%) or 31 to 40 years (33.3%). Ninety-five percent were
from America, 2.8% from Europe, and 0.6% from Asia and
Australia, respectively. From the countries of North America,
66.2% were from the United States, 0.6% from Canada, and
33.1% from Mexico. From the countries of South America, one
was from Costa Rica, two from Ecuador, and one from
Uruguay. From Europe, there was one responder from Belgium,
one from Spain and three from the United Kingdom. The
responder from Asia was from Kuwait. The states that
responded the most in the United States were Michigan with
13.8%, New York with 10.8%, and Massachusetts and Texas
both with 9.2%. The main responders were transplant surgeons
(68.5%) and trainees (10.3%). As for the type of practice,
76.5% responded that they work in an academic hospital and
18% do private practice. Approximately 40% of the responders
do > 200 transplants per year, 24.6% do from 0 to 50, 15.3%
from 51 to 100, 9.8% from 101 to 150, and 10.8% from 151 to
200. Eighty-six percent of the responders reported that they
transplant kidneys, 61.5% liver, 39% pancreas, 4.8% heart,
5.5% small bowel, and 2.2% lungs.
Summary of results from section 1 are shown in Table 2.

SECTION 2: Are you willing to accept organs from donors
with a history of COVID-19 in the past but now negative?

Ninety-four percent were willing to accept an organ from
donors with history of COVID-19 in the past but testing nega-
tive at time of donation. Forty-five percent referred that they
were willing to accept the organ from 0 to 21 days because the
donor resolved the infection, 20.0% from 21 to 90 days, and
32.9% referred no preference. The organs that responders were
willing to accept in this situation were kidneys in 89.5%, liver
in 72.0%, heart in 11.9%, pancreas in 39.2%, small bowel in
6.3%, and lungs in 4.2%. Eighty percent said they do have crite-
ria or protocols at their institution or practice to guide in the
acceptance of such organs.

As for the donor history of COVID-19 disease severity,
74.6% accept donors with a history of asymptomatic disease,
67.6% accept donors with a history of mild disease, 22.5%
accept donors with a history of severe disease, and 21.8% do
not consider the severity of the disease. Regarding the vaccina-
tion status of the donor, 83.6% accept vaccinated donors and
78.6% accept unvaccinated donors. In terms of recipient vacci-
nation status, 97.1% accept an organ from a donor with a his-
tory of COVID-19 for a vaccinated recipient and 22.5% accept
it even though the recipient is unvaccinated. Regarding infec-
tious disease service consultation, 36.3% referred that they
review all donors with a history of COVID-19 with infectious
disease service (IDS), 40.7% review some donors with IDS,
16.4% do not consult IDS for any donor, and 7.1% have no

Table 2. Summary of Results from Section 1, Demographic
Information of Responders

Gender n (%)
Male 122 (66.7)
Female 61 (33.3)
Age, y

20-30 5(2.7)
31-40 61 (33.3)
41-50 51(27.9)
52-60 38 (20.8)
> 62 28 (15.3)
Position

Trainee 19 (10.3)
Transplant surgeon 126 (68.5)
Hepatologist 2(1.1)
Nephrologist 7 (3.8)
Infectious disease 0
Other 30 (16.3)
Type of practice

Academic 140 (76.5)
Private 33(18)
Other 27 (14.8)
Location

North America 168 (92.8)
Europe 5(2.8)
South America 6 (3.3)
Asia 1(0.6)
Australia 1(0.6)
Which organs do you transplant? (Check all that apply.)
Liver 112 (61.5)
Kidney 158 (86.8)
Heart 7 (3.8)
Pancreas 71 (39)
Small bowel 10 (5.5)
Lung 4(2.2)
Other 8(4.4)
Total volume at transplant center

0-50 45 (24.6)
51-100 28 (15.3)
101-150 21(11.5)
151-200 18(9.8)
> 200 71(38.8)

access to IDS consultation. Finally, as for the chest CT scan
findings, 41.7% accept organs from donors with past COVID
with noted infiltrates on CT scan, 33.8% do not accept organs
from donors with past COVID with noted infiltrates on CT
scan, and 32.4% do not consider chest CT scan findings in the
acceptance of organs from donors with a history of COVID.
Summary of results from section 2 are shown in Table 3.

SECTION 3: Are you willing to accept organs from donors
with active asymptomatic COVID-19 at the time of the offer?
Such as a positive PCR nasopharyngeal swab or positive
bronchoalveolar lavage

Of 129 people that answered this question, 92 (70.8%) were
willing to accept an organ from a donor with active asymptom-
atic COVID-19 at the time of the offer. The organs that



Table 3. Summary of Results from Section 2

Are you willing to accept organs from donors with history of COVD-19, and now
negative?

Yes 143 (93.5%)
No 10 (6.5%)
Time since resolution of symptoms

0-21d 63 (45%)
21-90d 28 (20%)
>90d 3(2.1%)

No preference 46 (32.9%)
Which organs would you accept from donor with a history of
CovID?

Kidney 128 (89.5%)
Liver 103 (72%)
Heart 17 (11.9%)
Pancreas 56 (39.2%)
Small bowel 9 (6.3%)
Lung 6 (4.2%)
Combined 7 (4.9%)

Protocol in place to guide the use of previously COVID-19
positive organs

Yes 114 (80.3%)
No 28 (19.7%)
Infection severity

Asymptomatic 106 (74.6%)
Mild 96 (67.6%)
Severe 32 (22.5%)
Not considered 31 (21.8%)
Vaccination status

Donor

Vaccinated 117 (83.6%)
Unvaccinated 110 (78.6%)
Recipient

Vaccinated 134 (97.1%)
Unvaccinated 31 (22.5%)
Infectious disease consult

All donors with history of COVID 55 (39.3%)
Some donors with history of COVID 57 (40.7%)
No access to ID consult 10 (7.1%)

CT infiltrates

Would accept organ

Would not accept organ

Do not consider CT findings

58 (41.7%)
47 (33.8%)
45 (32.4%)

CT, computed tomography.

responders were willing to accept in this situation were kidneys
in 87%, liver in 75%, heart in 5.4%, pancreas in 31.5%, small
bowel in 4.3%, and lungs in 2.2%. Of the persons that answered
that were willing to accept the offer in this circumstance, 77.8%
referred they do have criteria or protocols at their institution or
practice to guide in the acceptance of such organs.

As for the vaccination status of the donor, 92.9% accept vac-
cinated donors and 73.8% accept also unvaccinated donors. In
terms of recipient vaccination status, 97.6% accept an organ
from a donor with active asymptomatic COVID-19 for a vacci-
nated recipient and 18.3% accept it even though the recipient is
unvaccinated. Regarding the infectious disease service consul-
tation, 45.2% referred that they review all donors with active
asymptomatic COVID-19 with IDS, 34.1% review some donors
with IDS, 16.7% do not consult IDS for any donor, and 6.3%
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have no access to IDS consultation. Regarding the cycle thresh-
old in PCR testing consideration to accept organs in this situa-
tion, 44.0% mentioned that they accept organs from active
asymptomatic COVID donors with high cycle threshold result,
29.6% referred that they do not accepted organs with a high
cycle threshold result, and 29.6% mentioned that they do not
consider the cycle threshold result in their acceptance of such
organs. Finally, as for the chest CT scan findings, 38% accept
organs from donors with active asymptomatic COVID-19 with
noted infiltrates on CT scan, 33.9% do not accept organs from
donors with active asymptomatic COVID-19 with noted infil-
trates on CT scan, and 22.2% do not consider chest CT scan
findings in the acceptance of organs from donors with active
asymptomatic COVID-19. Summary of the results from section
3 are shown in Table 4.

SECTION 4: Are you willing to accept organs from donors that
died from COVID-19 pneumonia?

Of 123 persons that answered this question, 34 (27.4%) were
willing to accept an organ from a donor who had died of
COVID-19 pneumonia. The organs that the responders were
willing to accept in this situation were kidneys in 72.7%, liver
in 81.8%, heart in 9.1%, pancreas in 27.3%, small bowel in
9.1%, and lungs in 9.1%. Of the persons that answered that
were willing to accept the offer in this circumstance, 76.5%
referred they do have criteria or protocols at their institution or
practice to guide in the acceptance of such organs.

In relation to the presence of COVID-19 inflammatory or
thrombotic syndrome, 11.8% referred that they were willing to
accept organs from donors that had an inflammatory or throm-
botic syndrome. As for the donor history of COVID-19 disease

Table 4. Summary of Results from Section 3

Willing to accept organs from donor who is COVID-19 positive?

Yes 92 (70.8%)

No 38 (29.2%)

Which organs would you accept from an asymptomatic,
COVID-19 positive donor?

Kidney 80 (87%)
Liver 69 (75%)
Heart 5 (5.4%)
Pancreas 29 (31.5%)
Small bowel 4 (4.3%)
Lung 2 (2.2%)
Combined 2(2.2%)

Protocol in place to guide the use of previously COVID-19
positive organs

Yes 70 (77.8%)
No 20 (22.2%)
Vaccination status

Donor

Vaccinated 117 (92.9%)
Unvaccinated 93 (73.8%)
Recipient

Vaccinated 123 (97.6%)

Unvaccinated 23 (18.3%)
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severity, 69.6% accept donors with history of mild disease,
23.2% accept donors with history of severe disease, and 28.6%
do not consider the severity of the disease. Regarding the vacci-
nation status of the donor, 92.4% accept vaccinated donors and
68.6% accept also unvaccinated donors. In terms or recipient
vaccination status, 99% accept an organ from a donor who had
died of COVID-19 pneumonia for a vaccinated recipient and
22.1% accept it even though the recipient is unvaccinated.

Regarding the IDS consultation, 42.1% referred that they
review all donors who had died of COVID-19 pneumonia with
IDS, 35.5% review some donors with IDS, 16.8% do not con-
sult IDS for any donor, and 8.4% have no access to IDS consul-
tation. Regarding the cycle threshold in PCR testing
consideration to accept organs in this situation, 44.3% men-
tioned that they accept organs from donors who had died of
COVID-19 pneumonia with high cycle threshold result, 27.4%
referred that they do not accepted organs with a high cycle
threshold result, and 32.1% mentioned that they do not consider
the cycle threshold result in their acceptance of such organs.
Finally, as for the chest CT scan findings, 37.1% accept organs
from donors who had died of COVID-19 pneumonia with noted
infiltrates on CT scan, 36.2% do not accept organs with noted
infiltrates on CT scan, and 32.4% do not consider chest CT
scan findings in the acceptance of organs from donors who had
died of COVID-19 pneumonia. Summary of the results from
section 4 are shown in Table 5.

SECTION 5

Of 117 people that answered this section, 14 (11.9%) mentioned
that they recommend a change in the immunosuppression
protocol for those organs affected by COVID-19. Eighteen

Table 5. Summary of Results from Section 4

Willing to accept organs from donor who died from COVID-19?

Yes 34 (27.4%)

No 90 (72.6%)

Which organs would you accept from an asymptomatic,
COVID-19 positive donor?

Kidney 8 (72.7%)

Liver 9 (91.8%)

Heart 1(9.1%)

Pancreas 3(27.3%)

Small bowel 1(9.1%)

Lung 1(9.1%)

Combined 0

Protocol in place to guide the use of previously COVID-19
positive organs

Yes 26 (76.5%)

No 8 (23.5%)

Vaccination status

Donor

Vaccinated 91 (92.4%)

Unvaccinated 72 (68.6%)

Recipient

Vaccinated 103 (99%)

Unvaccinated 23 (22.1%)

percent of the respondents mentioned they also perform pediat-
ric transplants of organs from donors affected by COVID-19
and 95.2% of them consider similar criteria for pediatric trans-
plants in these circumstances. Finally, 10 respondents (8.5%)
mentioned that they have seen COVID-19 transmission in their
recipients.

DISCUSSION

The global COVID-19 pandemic has brought about unprece-
dented changes in the world of transplantation. End-stage organ
failure remains a major cause of death worldwide, and the gap
between the number of donors and recipients continues to
widen. At the start of the pandemic, the transplant community
faced a decrease in transplant activity due to the high mortality
rates observed in recipients of SOTs, with reports of up to 50%
mortality in unvaccinated patients [26,27].

One of the major concerns among the transplant community
was the potential transmission of COVID-19 through organ
donors. Health authorities provided guidance to transplant pro-
grams, but this guidance was widely varied across programs
and the world. Initially, international and organ procurement
organizations recommended screening for COVID-19 and
advised against the use of positive COVID-19 donors in trans-
plantation [18,19]. In an effort to reduce the likelihood of
donor-derived infection, most international transplant societies
recommended a routine COVID-19 PCR test for all solid organ
donors. The use of COVID-19 positive donors was discour-
aged, and donors with a positive test or a history of COVID-19
were considered for transplantation only after complete clinical
recovery and a recent negative PCR [19,27].

This survey was conducted to better understand the current
opinions of transplant professionals on the utilization of
COVID-19 positive organs and the pathways to maintain trans-
plant activity safely. The survey collected responses from all
transplant team members, including surgeons, hepatologists,
nephrologists, trainees, and other specialists from three conti-
nents. Most respondents were experienced specialists who
worked at academic centers with a high volume of cases per
year (> 100 transplants per year). The results of the survey
showed that the majority of responders agreed that they would
accept organs from donors with a history of COVID-19 who
are currently negative. However, there was no consensus on the
specific time frame after the resolution of the disease, with
responses heterogenous. Most responders had a protocol in
place at their institution, and the results of the survey demon-
strate that the transmission of COVID-19 through solid organ
transplantation is extremely rare.

The results also showed that most responders were willing to
accept organs from patients with a history of mild or asymptom-
atic COVID-19, but only 32 of the responders felt comfortable
accepting organs from patients with a history of severe
COVID-19, even if they tested negative at the time of donation.
Similarly, only 34 responders would accept organs from donors
that died of COVID-19 pneumonia. Thus, despite the current
evidence that the risk of COVID-19 transmission from donor to
recipient is low, and that most international societies do



cautiously sanction the use of such organs, this is not repre-
sented in clinical practice. Further, it demonstrates that organs
that might be safe and viable for transplant are not being used
given clinical doubt and uncertainty surrounding COVID-19.

This highlights the need for further research and the develop-
ment of standardized protocols around the use of COVID-19
positive organs in transplantation. Furthermore, it may be bene-
ficial to encourage institution-specific discussions within trans-
plant teams to enhance physician confidence in the guidelines
and ensure appropriate donor utilization. With the increasing
number of COVID-19 cases worldwide, it is crucial to establish
a clear and evidence- based approach to ensure the safe and
effective utilization of COVID-19 positive organs in transplan-
tation.

Limitations

Whereas our study attempted to collect global data, most
responders were from the United States. This was an expected
result as we sent our survey to members of ASTS, who are
mostly from the United States. Additionally, our survey ques-
tions were designed to gather a comprehensive understanding
of current practices, and we acknowledge that there are many
intricacies that are typically assessed on a case-by-case basis.
Future studies should aim to examine in greater detail the
specific attributes of donor history that physicians utilize to
inform their decision making process.

CONCLUSION

In conclusion, the results of this survey demonstrate the
importance of standardizing protocols around the use of
COVID-19 positive organs in transplantation. Whereas inter-
national transplant guidelines continue to emphasize the low
risk of COVID-19 transmission from non-lung and intestinal
organs, physicians and individual institutions may not be uti-
lizing all available organs due to persistent concerns regard-
ing the safety of these organs. Given the global shortage of
available organs, it is crucial to ensure that safe and effective
transplant practices are maintained, while also considering
the evolving understanding of COVID-19 transmission and
its impact on transplant recipients.
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