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Summary of Current Evidence and
Information— Donor SARS-CoV-2 Testing &
Organ Recovery from Donors with a History
of COVID-19

Aim

This document is a summary of evidence and information regarding donor
screening for SARS-CoV-2 and considerations for organ acceptance from
donors with a history of COVID-19. It is based on peer-reviewed literature,
and Organ Procurement and Transplantation Network (OPTN) and Centers
for Disease Control and Prevention (CDC) data to date. This resource is
subject to revision as new data accumulate. It will be reviewed annually or
as needed for currency. The overarching objective of this document is to
compile the latest information known for minimizing the risk of donor
derived COVID-19 while maximizing donor utilization.

Terms to know

e Nucleic Acid Test (NAT): Nucleic acid tests are laboratory tests that
detect viral genetic material. These include nucleic acid amplification
tests (NAAT), RNA tests, and Polymerase Chain Reaction (PCR) tests

e Upper respiratory tract (URT) specimen: A sample taken from the
respiratory system above the glottis that includes a nasopharyngeal (NP)
swab, NP wash or NP aspirate, nasal wash or nasal aspirate, mid-
turbinate (MT) swab, anterior nasal swab, or oropharyngeal (OP) swab
sample.

e Lower respiratory tract (LRT) specimen: A sample taken from the
respiratory system from below the glottis that includes a sputum,
tracheal aspirate, bronchial suction or wash, bronchoalveolar lavage
(BAL), and lung biopsy.




e Cycle threshold (Ct) value: Cycle threshold values indicate the number of
amplification cycles needed to achieve a positive result from a PCR test.

e Date of disease onset: In this document will refer to the date of onset of
COVID-19 symptoms or the initial date of test positivity if onset of
symptoms cannot be confirmed or if asymptomatic.

o Asymptomatic COVID-19 Infection: Detection of SARS-CoV-2 in a
respiratory sample without current or past symptoms compatible with
COVID-19. If a donor date of onset of symptoms or symptoms are
unknown, this person should not be considered asymptomatic.

e Mild COVID-19: Detection of SARS-CoV-2 in a respiratory sample in
patients with symptoms consistent with COVID-19 infection who did not
require oxygen supplementation or inpatient hospitalization for COVID-
19.

e Severe COVID-19: Detection of SARS-CoV-2 in a respiratory sample in
patients with symptoms consistent with COVID-19 infection who required
oxygen supplementation or inpatient hospitalization for COVID-19.

e Resolved COVID-19: A donor with a history of confirmed COVID-19, with
resolution of symptoms and more than 21 days from the date of onset of
symptoms.

Methods

The OPTN Ad Hoc Disease Transmission Advisory Committee (DTAC) and
relevant stakeholders from the Centers for Disease Control and Prevention
(CDC), American Society of Transplantation (AST), American Society of
Transplant Surgeons (ASTS), Association of Organ Procurement
Organizations (AOPQ), and Health Resources & Services Administration
(HRSA) reviewed published literature and data reported to the OPTN during
the time period corresponding to the COVID-19 pandemic (from March 2020
to July 2022). Specifically, DTAC and relevant stakeholders assessed the
available evidence as it relates to living and deceased donor evaluation and
testing and recovery of organs from living or deceased donors with a history
of resolved or active COVID-19.


https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html

Discussion

Omicron Sublineages

The Omicron variant of concern is the dominant circulating SARS-CoV-2
variant globally and is comprised of several sublineages, including XBB.1.5,
BQ.1.1, and BQ.1. Data suggest that XBB.1.5 exhibits higher transmissibility
than previous Omicron sublineages, and reinfection with XBB.1.5 following
infection with another Omicron sublineage has been reported.

SARS-CoV-2 Deceased Donor Evaluation and Testing

1. OPOs and transplant teams should adhere to CDC Infection Prevention
and Control Recommendations for Health Care Personnel during the
Coronavirus Disease 2019 (COVID-19) pandemic to minimize the risk of
disease transmission to the procurement and transplant teams.

e The CDC recommends that healthcare workers caring for patients
with confirmed or suspected SARS-CoV-2 infection use a NIOSH-
approved N95 or equivalent or higher-level respirator, gown, gloves,
and eye protection.

e The CDC recommends the use of eye protection and NIOSH-
approved N95 or equivalent or higher-level respirator for the
following procedures, even if SARS-CoV-2 infection is not suspected:

O All aerosol-generating procedures, including extubation

O All surgical procedures that may pose a higher risk for
transmission if the patient were to have COVID-19, including
those which could generate aerosols or involve the nose, throat,
or respiratory tract

e The CDC recommends COVID-19 vaccination for all healthcare
workers.

2. The Food and Drug Administration (FDA) provides information about the
impact of viral mutations on COVID-19 tests, recommendations for
clinical laboratory staff and health care providers, and information about
certain tests for which the FDA has identified potential impacts on
performance due to SARS-CoV-2 genetic mutations.

e Antigen tests are generally less sensitive and less likely to pick up


https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://health.ucdavis.edu/news/headlines/xbb15-what-you-need-to-know-about-covid-19s-kraken-variant-/2023/01
https://health.ucdavis.edu/news/headlines/xbb15-what-you-need-to-know-about-covid-19s-kraken-variant-/2023/01
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html#:%7E:text=Aerosol%2DGenerating%20Procedures%20(AGPs)&text=AGPs%20should%20take%20place%20in,be%20present%20for%20the%20procedure.
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html#:%7E:text=All%20surgical%20procedures%20that%20might,%2C%20oropharynx%2C%20respiratory%20tract).
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/index.html
https://www.fda.gov/medical-devices/coronavirus-covid-19-and-medical-devices/sars-cov-2-viral-mutations-impact-covid-19-tests

very early infections compared to molecular tests. In following the
FDA's long-standing rapid test recommendations, if a person tests
negative with an antigen test (immunoassays that detect the
presence of a specific viral antigen) but is suspected of having
COVID-19, such as experiencing symptoms or having a high
likelihood of infection due to exposure, follow-up molecular testing
(polymerase chain reaction (PCR) and other nucleic acid
amplification tests (NAATs) tests, which detect genetic material
called RNA from the virus) is important for determining a COVID-19
infection.

e The FDA's analysis to date has identified certain EUA-authorized
molecular tests whose performance may be impacted by mutations
in the SARS-CoV-2 omicron variant. Some molecular tests are
expected to fail to detect some SARS-CoV-2 omicron variants, and
the FDA is collaborating with government partners and test
developers to evaluate the impact of the Omicron variant and
subvariants on SARS-CoV-2 diagnostic tests.

3. Available evidence indicates that testing deceased donors for SARS-CoV-2
by NAT from a respiratory sample within 72 hours of organ procurement,
but ideally as close as possible to organ recovery, could decrease the risk
of unrecognized infection.

4. When lungs will be recovered for transplantation, testing for SARS-CoV-2
by NAT in a lower respiratory sample is anticipated to significantly
decrease the risk of unrecognized infection.

e The CDC has investigated all potential donor-derived COVID-19
events reported to DTAC. Between March 2020—March 2021,
there were three donor-derived SARS-CoV-2 transmissions
documented to lung recipients. In these events, the donor tested
negative for SARS-CoV-2 in an URT specimen but retrospectively
tested positive in a LRT specimen. Prospective testing of a LRT
sample would have informed the lung programs and recipients of
the risk of transmission.

e Effective May 27, 2021, OPTN policy requires OPOs to perform LRT



https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html
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SARS-CoV-2 testing on all potential lung donors and have test
results available prior to transplant of the lungs. Between May 27,
2021 and February 28, 2022, 93 donors were identified as having
negative URT but positive LRT SARS-CoV-2 tests. The only
confirmed donor-derived transmissions have been through the
airway; demonstration of non-airway transmission has not been
confirmed at this time.

e The United Kingdom National Health Service Blood and Transplant
mandates testing for SARS-CoV-2 RNA in URT and LRT specimens in
all potential deceased donors. As of January 2021, 987 deceased
donors with negative upper and lower respiratory tract testing
enabled 2469 transplants of which 75 were lung transplants. There
was no evidence of donor derived COVID-19, suggesting that this
strategy minimizes the risk of SARS-CoV-2 transmission to lung
transplant recipients.

e The Food and Drug Administration (FDA) under Emergency Use
Authorization (EUA) provides validated specimen types for all SARS-
CoV-2 assays. There are over 80 tests currently validated for lower
respiratory tract specimens.

5. The FDA has issued notification of potential false positive and false
negative results associated with certain SARS-CoV-2 testing platforms.
These notifications can inform selection of testing platforms to
minimize the possibility of donor deferral due to false test results.

6. In December 2020, the FDA permitted laboratory reporting of cycle
threshold (Ct) values for authorized molecular diagnostic SARS-CoV-2
tests.

e A Ctvalue indicates the number of amplification cycles needed to
achieve a positive result from a real-time PCR test. Low Ct values are
generally considered to reflect a higher viral load, and high Ct values
are generally considered to reflect a lower viral load.

e Higher Ct values tend to correlate with culture negativity. The CDC
reported that attempts to recover SARS-CoV-2 in culture of upper
airway samples was generally unsuccessful when their assay Ct
values were >35. However, due to the multiple factors known to


https://www.fda.gov/medical-devices/coronavirus-covid-19-and-medical-devices/sars-cov-2-viral-mutations-impact-covid-19-tests
https://www.fda.gov/medical-devices/coronavirus-covid-19-and-medical-devices/sars-cov-2-viral-mutations-impact-covid-19-tests
https://www.fda.gov/medical-devices/letters-health-care-providers/potential-false-positive-results-antigen-tests-rapid-detection-sars-cov-2-letter-clinical-laboratory
https://www.fda.gov/medical-devices/letters-health-care-providers/potential-false-positive-results-antigen-tests-rapid-detection-sars-cov-2-letter-clinical-laboratory

impact Ct values (testing platform, specimen collection and storage),
caution is advised when applying published correlations of Ct values
with the presence of infectious virus detectable in culture, and
hence as a predictor of transmissibility.

e The CDC and FDA currently recommend against the use of Ct values
for assessment of an individual’s degree of infectivity or risk for
disease severity.

7. Currently there is insufficient evidence to support the use of SARS-CoV- 2
antibody donor testing as a marker for assessing safety or potential
transmission risk to recipients.

8. NAT testing of non-respiratory samples is not standardized, and there is
insufficient evidence to support its use for clinical evaluation of donors at
this time.

9. While evidence supports the use of chest computed tomography (CT) and
chest x-ray in conjunction with other testing methods for SARS-CoV-2
infection, it does not currently support radiographic imaging as the sole
diagnostic method for SARS-CoV-2 infection.

10. Available evidence supports an assessment for potential end-organ
dysfunction if a donor has a history of COVID-19.

11. OPOs collecting a history and timeline of COVID-19 exposure and COVID-
19 symptoms in a potential donor could contextualize SARS-CoV-2 test
results and lower the risk of undetected infection and maximize organ
utilization.

Recovery of Organs from Deceased Donors given SARS-CoV-2 Test
Results
1. Prior guidance stratified risk to all recipients based on the recency of
positive testing in the donor. Current guidance stratifies lung and non-
lung donation separately as transmission from donor to lung recipient is
known to occur, yet no proven transmission to non-lung recipients has
been documented to date.

Deceased Donors for Non-lung Transplants:
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1. SARS-CoV-2 NAT negative non-lung donors, even if exposed, are
generally considered safe.

2. SARS-CoV-2 NAT positive non-lung donors are unlikely to transmit
infection and should be considered, provided no evidence of end-organ
dysfunction or thrombosis and considering limited long-term outcome
data at this time.

3. Emerging evidence suggests that short-term outcomes are similar
between non-lung recipients receiving SARS-CoV-2 NAT recently positive
within 21 days and SARS-CoV-2 NAT negative organs.

e Areport from DTAC showed similar 30-day outcomes of death and
graft loss between non-lung recipients of SARS-CoV-2 NAT+ and
NAT- donors. Limitations to these data include the short time
horizon, univariate analyses, and uncertainty about other
potentially relevant outcomes, such as thrombotic complications.

e A multivariate, matched analysis on a smaller dataset with longer
follow-up time showed similar mortality experience between non-
lung recipients of SARS-CoV-2 NAT+ and NAT- donors.

e Asingle center retrospective study of >100 transplants from donors
recently testing SARS-CoV-2 NAT+ included those who died from
symptomatic COVID-19, included those with active infections. This
study noted similar rates of delayed graft function, rejection, graft
failure, and mortality. Allograft function was lower in those with
cause of death as COVID-19, but was similar to NAT- in those NAT+
with other cause of death.

4. Itis likely that donors were selected for either high organ quality, low risk
of active disease or both in the early experience with the use of SARS-
CoV-2 NAT+ organs. Thus, it is uncertain whether SARS-CoV-2 can be
transmitted to non-lung transplant recipients, though the risk of this
possibility seems extremely low. Use of organs from donors with very
recent (within 10 days) infection and signs of active COVID-19 preceding
death should be weighed carefully against the risk for remaining on the
waitlist. Donors in the study by Koval et al (cited above) had evidence of
recent infection, though these are initial findings which should be
replicated. Additional uncertainty exists as to potential for unintended
consequences that have not been reported, including endothelial or
other thrombotic complications of non-respiratory transmission.


https://onlinelibrary.wiley.com/doi/full/10.1111/tid.14013
https://pubmed.ncbi.nlm.nih.gov/35822320/
https://pubmed.ncbi.nlm.nih.gov/36176236/
https://pubmed.ncbi.nlm.nih.gov/36176236/

5. There is not currently enough experience to comment on the safety of
intestinal transplant from donors who are SARS-CoV-2 NAT+ within 21
days. It is noted that the gastrointestinal tract is thought to be a reservoir
of persistence of SARS-CoV-2.

Deceased Donors for Lung Transplants:

1. Transmission from donor to lung recipient has been documented in cases
where the donor was SARS-CoV-2 NAT negative on an upper respiratory
track (LRT) specimen, but testing of a specimen from the lower
respiratory track was not performed. Since implementation of the policy
requiring LRT testing for lung donors, no transmission events have been
reviewed by DTAC.

2. There are two approaches to the use of SARS-CoV-2 NAT + donors. The
first is to recover lungs from SARS-CoV-2 NAT positive donors only when
symptom onset or test positivity occurred >20 days prior. The second is
to recover all organs from SARS-CoV-2 NAT positive donors who never
experienced symptoms of COVID-19, stratifying the risk of disease
transmission using the Ct value. The former emphasizes safety while the
latter maximizes organ utilization at the expense of a higher risk of
disease transmission given limitation of Ct values to determine
infectivity.

a. A case series described the use of two SARS-CoV-2 URT NAT + LRT
NAT donors — with a history of asymptomatic SARS-CoV-2 infection
more than 20 days after the onset of symptoms. The donors had no
evidence of terminal illness complicated by hypercoagulability or
hyperinflammatory syndrome. One of the recipients had 3 doses of
an mRNA vaccine and the other 2 doses and a prior history of
COVID-19; there was no evidence of disease transmission.

b. A second case series described the use of eight SARS-CoV-2 URT
NAT + (Ct value >35) donors with a LRT NAT that was either
negative or positive with a Ct value >35. The donors were
asymptomatic and had no known history of COVID-19. There was
no evidence of disease transmission, and all recipients were alive at
a median time of 161 days.

3. The risk of donor-derived SARS-CoV-2 transmission from SARS-CoV-2
NAT+ donors remains unclear as does the optimal approach to mitigating


https://pubmed.ncbi.nlm.nih.gov/35871114/
https://www.jhltonline.org/article/S1053-2498(22)02272-0/fulltext

this risk. A careful evaluation weighing the risk of pre-transplant
mortality with the risk of disease transmission is required. Unless the
mortality on the waitlist is high, the risk of disease transmission may not
be justified.

SARS-CoV-2 Living Donor Testing and other precautions to
minimize the risk of Donor-Derived COVID-19
1. CDC recommendations on infection control can help living donors reduce

the risk of SARS-CoV-2 infection prior to donation and during recovery.

2. COVID-19 vaccination including up-to-date boosters are strongly
encouraged for living donors, preferably with vaccine completion at least
2 weeks prior to anticipation of donation

3. Testing for SARS-CoV-2 with NAT in an upper respiratory sample as close
to organ recovery as possible but within 72 hours prior to recovery, is
recommended to reduce the risk of undetected infection. The exact
timing should be guided by institutional polices but the result should be
made available prior to surgery.

4. The FDA has identified certain EUA-authorized molecular tests whose
performance is potentially impacted by mutations in the SARS-CoV-2
Omicron variant and Omicron sub-variants. Some molecular tests are
expected to fail to detect the SARS-CoV-2 Omicron variant and its sub-
variants.

Recovery of Organs from Living Donors with a History of Resolved
COVID-19

Evidence suggests the decision to recover and transplant organs from
living donors with resolved COVID-19 include the following:

1. Consideration of emerging data on peri-operative mortality in relation
to diagnosis of COVID-19. It should be noted that current guidelines
regarding the timing of surgery in relation to COVID-19 diagnosis pre-
date the emergence of the Omicron variant and COVID-vaccine
availability. Key points from old and newer studies are summarized
below.


https://www.cdc.gov/coronavirus/2019-ncov/your-health/
https://unos.org/covid/
https://www.cdc.gov/vaccines/covid-19/
https://unos.org/covid/
https://unos.org/covid/
https://unos.org/covid/
https://www.fda.gov/medical-devices/coronavirus-covid-19-and-medical-devices/sars-cov-2-viral-mutations-impact-covid-19-tests

2. Current guidelines are based on data published by the COVIDSurg
Collaborative, which looked at the timing of surgery in relation to pre-
operative diagnosis of COVID-19 and impact on early post-operative
mortality. Their analysis showed increased 30-day post-operative
mortality among patients with COVID-19 diagnosed < 6 weeks
preceding surgery. For surgeries performed >7 weeks from COVID-19
diagnosis, the post-operative mortality was similar to the baseline
mortality among patients who were asymptomatic. It was, however,
higher than baseline mortality among those who had ongoing
symptomatic SARS-CoV-2 infection at that time point.

3. Recently published retrospective cohort study of patients who
underwent elective surgery between January 1°* 2018 and February
28t 2022, evaluated the association between post-surgical
complications and timing of surgery after pre-operative COVID-19
diagnosis, and the impact of vaccination on this association. The
investigators found that in comparison to patients without pre-
operative COVID-19, among fully vaccinated patients who underwent
surgery as early as 0-4 weeks of COVID-19 diagnosis had a similar risk
of perioperative complications in comparison to patients without pre-
operative COVID-19.

4. COVIDSurg-3 is an ongoing study which will be looking at surgical
outcomes in relation to the current landscape of the COVID-19
pandemic and will provide information on the impact of predominant
global SARS CoV-2 variants and vaccinations.

5. Current additional considerations based on gaps in knowledge and
risk/benefit balance:

a. Currently unknown long-term effects, including the possibility of
thrombotic events, of COVID-19 infection for the living donor

b. Living donors with resolved COVID-19 are unlikely to transmit
infection.

c. There is unclear evidence on the need for a negative SARS-CoV-2
NAT for living donors with a history of COVID-19 prior to donation
within 90 days of disease onset. It is always important to follow
local infection prevention and control policies.
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d. Living Donors with resolved COVID-19 and a positive SARS-CoV-2
NAT more than 90 days after the date of disease onset may reflect
reinfection.

e. The candidate risk of mortality or further complications while
delaying transplantation and remaining on the waiting list.

f. The estimated risk of donor-derived COVID-19 transmission to the
recipient

g. Currently unknown long-term outcomes, including the possibility of
thrombotic events, of recipients of organs from living donors with
resolved COVID-19

6. Infectious diseases experts can offer subject matter epertise when

accepting organs from these donors.

Timing of Transplant for Recipients with a History of COVID-19

Although emerging data shows an increased risk of peri-operative mortality in
the first 6 weeks after the diagnosis of COVID-19, the survival benefit of
transplantation may offset this risk.

Themes

e COVID-19
e SARS-CoV-2 donor testing
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