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individuals with a prior history of COVID-19 infection, no data exist regarding successful recovery and transplantation from deceased donors with a history of or positive testing suggesting a prior SARS-CoV-2 infection. Here, we report a case series of
six deceased donors with a history of COVID-19 from whom 13 organs were recovered and transplanted through several of the nation's organ procurement organizations (OPOs). In addition, at least two potential donors were authorized for donation
but with no organs were successfully allocated and did not proceed to recovery. No
transmission of SARS-CoV-2 was reported from the six donors to recipients, procurement teams, or hospital personnel. Although more studies are needed, organ
donation from deceased donors who have recovered from COVID-19 should be
considered.
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and epidemiologic factors, as laboratories worked to develop specific nucleic acid (NAT) testing. Organ Procurement Organizations

The recognition and subsequent declaration of the COVID-19 as

(OPOs) followed other countries and began universal testing all

a pandemic has dramatically impacted the landscape of organ

potential organ donors given the risk of pre-symptomatic or as-

donation and transplantation in the United States. Some of the

ymptomatic infection. 3 A report from the Organ Procurement

earliest publications on the topic highlighted the importance of

and Transplantation Network (OPTN) identified that 100% of de-

developing protocols and screening modalities for potential organ

ceased donors underwent NAT testing starting on April 21, 2020.4

donors, based on lessons from prior pandemics, and recom-

Organ authorization and recovery rates dropped by 11 and 17%,

mended against recovering organs from a donor with suspected

respectively, over the ensuing 90-day period from March to May,

or confirmed COVID-19, citing risks not only to recipients but also

as social distancing reduced hospital admissions and traumatic

health care and procuring teams.1,2 Screening of potential organ

deaths. 5 It was universally accepted that any donor with a current

donors in the United States began in March utilizing both clinical

COVID-19 infection would be excluded from donating any organ.

Abbreviations: BAL, bronchoalveolar lavage; COVID-19, Coronavirus disease 2019; KDPI, kidney donor profile index; NAT, nucleic acid testing; NP, nasopharyngeal; OPO, Organ
Procurement Organization; OPTN, Organ Procurement and Transplantation Network; PCR, polymerase chain reaction; SARS-CoV-2, Severe Acute Respiratory Syndrome Coronavirus 2;
UNOS, United Network for Organ Sharing.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
© 2020 The Authors. Transplant Infectious Disease published by Wiley Periodicals LLC
Transpl Infect Dis. 2020;00:e13503.
https://doi.org/10.1111/tid.13503



wileyonlinelibrary.com/journal/tid

|

1 of 6

2 of 6

|

NEIDLINGER et al.

However, as transplant activity resumed in the summer months of

negative SARS-CoV-2 PCR 6 weeks post-transplant. The left kid-

2020, OPOs predictably began to receive referrals for organ do-

ney recipient had delayed graft function but has since recovered at

nation from patients with evidence of prior SARS-CoV-2 infection.

home with normal kidney function and two negative SARS-CoV-2

As no data exist regarding the safety of such patients as organ

PCR. The right kidney recipient went home with no delayed graft

donors, the purpose of this study is to describe our experience

function, and has had no further SARS-CoV-2 testing or signs of

regarding organ donors with evidence or history of prior SARS-

transmission.

CoV-2 infection.

2 | M E TH O DS

2.2 | Case 2
A 21-year-old woman presented with hemodynamic instability

There are 58 OPOs within the United States and Puerto Rico that

following blunt trauma in July 2020. She was coagulopathic and

are responsible for all aspects of deceased donor recovery includ-

received massive transfusions. A routine admission NP swab for

ing evaluation, screening, clinical management, allocation, and re-

SARS-CoV-2 was negative. Chart review revealed that the patient

covery. The Medical Directors for all 58 OPO’s were approached

had complained of fever and respiratory symptoms 38 days prior

by email on 7/31/2020 regarding experience in their donation ser-

to the trauma admission, was diagnosed with COVID-19 by NP

vice area with deceased donors with a history of COVID-19 in an

swab at that time, and recovered uneventfully at home. Despite

effort to understand the nation's experience, if any. The OPO’s

normal admission creatinine of 0.93 mg/dL, she developed non-

were asked two questions: 1) are you currently considering de-

oliguric acute kidney injury, with a terminal creatinine of 4.5mg/

ceased donors with a history of COVID? 2) Have you recovered

dL. Her KDPI was 27%. After stabilization, she was declared dead

and transplanted organs from these donors? Information was col-

by neurologic criteria. A second SARS-CoV-2 PCR was reported as

lected voluntarily, with no compensation. Twenty-eight OPO’s

negative on tracheal aspirate. The heart, liver, and kidneys were

(48%) responded; two had unsuccessful attempts with such do-

accepted for transplantation. In the donor OR, the kidneys were

nors, the experience of the other three OPO’s is described here.

found to have acute tubular necrosis and severe thrombotic mi-

The remaining 23 cited no experience.

croangiopathy with intracapillary fibrin thrombi. The kidneys were

Donors and families provide authorization for de-identified

discarded, and the liver and heart were successfully transplanted.

data and relevant medical information to be collected and reported

Post-transplant, hemodiluted donor serum tested negative for

in order to facilitate quality improvement and patient safety in

SARS-CoV-2 IgG antibody. The liver recipient has recovered un-

d onation and transplantation. Collection of relevant information

eventfully and was discharged home, with no sign of transmission

on potential disease transmission is a requirement of the OPO and

at 21 days post-transplant and a negative SARS-CoV-2 IgG anti-

de-identified recipient data regarding any such transmission were

body test. The heart recipient was discharged home and has no

collected by the OPO. No identifiable patient or donor information

sign of transmission.

was shared.

2.1 | Case 1

2.3 | Case 3
A 54-year-old with end-stage kidney disease, hypertension, diabe-

A 32-year-old man was declared neurologically dead in July 2020

tes, prior stroke, and multiple previous amputations was admitted

following a drug overdose. The donor had a Kidney Donor Profile

following a cardiac arrest during routine hemodialysis. The patient

Index (KDPI) of 10%, and excellent organ function. A standard

was a nursing home resident who had been tested for coronavirus

screening nasopharyngeal (NP) swab for SARS-CoV-2 Polymerase

3 months prior to this event and was negative at that time by NP

Chain Reaction (PCR) was negative. During allocation, it was dis-

swab. On this admission, screening NP swab was negative for coro-

covered that the donor was diagnosed with COVID-19 infection

navirus. The patient was declared neurologically dead and deemed a

14 weeks prior, after presenting with cough, fatigue, watery eyes,

suitable donor, with no known history of coronavirus. During donor

and diarrhea, and had a positive NP swab at that time. He was

evaluation 3 days later, a second NP PCR was positive for SARS-

never hospitalized and recovered at home. This had not been de-

CoV-2. On that same day, both stool and BAL PCRs were negative.

tected on the initial DRAI, which inquired about exposures in the

Antibody testing showed that the donor was SARS-CoV-2-IgM

prior 28 days. The donor underwent a second PCR from bronchoal-

negative but IgG positive. The next day, the liver was recovered and

veolar lavage (BAL) fluid, which was negative. The heart, kidneys,

transplanted. No other organ was deemed suitable for transplant.

and liver were accepted and transplanted. The donor's archived

The liver recipient died of multisystem organ failure 1 month post-

serum was found to be positive for SARS-CoV-2 IgG antibody post

transplant and never left the hospital. SARS-CoV-2 PCR testing was

recovery. The liver recipient had no evidence of transmission at

done pre-mortem three times in the post-operative period and was

hospital discharge. The heart recipient had a smooth course and

negative on post-transplant days 1, 3, and 23.
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teams was reported. The demographic factors and testing data for
these donors and recipients are summarized in Table 1.

A 46-year-old with a history of hypertension and obesity was declared dead by neurological criteria after suffering a stroke. Chart
review found that the patient had been diagnosed with an asympto-

3 | D I S CU S S I O N

matic SARS-CoV-2 infection 48 days prior by NP swab. Following the
stroke, the admission SARS-CoV-2 NP swab was negative but IgG

Coronavirus was declared a pandemic on March 11, 2020, and

level was positive at 25.9 AU/mL. Repeat PCR testing found a second

changed organ and tissue donation dramatically. The calendar year

negative NP swab and a negative BAL. The liver was transplanted,

2019 saw a record-breaking 11,870 deceased donors in the United

the recipient tested negative for SARS-CoV-2 post-transplant and

States,6 representing nearly 40% increase from just 5 years prior.

was still recovering in the hospital 2 weeks later.

Prior to March 11, the nation was recovering more than 250 deceased donors per week, on pace again for a record year. After the

2.5 | Case 5

announcement, organ recovery rates in the United States mimicked
the decline previously seen in Italy and plummeted by more than
25%, as transplant hospitals recognized the risks of immunosup-

A 52-year-old with end-stage liver disease suffered a stroke and

pression, resource utilization, and staff deployment in the face of

neurologic death. The patient had been admitted to a hospital

an overwhelmed medical system.7-9 By late April, these rates slowly

three times between April 9 and June 29 with complications of

began to increase as centers and OPOs began to navigate resource

cirrhosis. On all three admissions, COVID-19 was listed as a con-

availability and risk-benefit analysis. Operational changes for OPO’s

founding diagnosis. On another hospitalization in July 2020 re-

included limited onsite presence at partner hospitals, telephone

lated to cirrhosis, the patient's NP swab was negative and two

approaches for authorization, and increases in local recovery and

SARS-CoV-2 IgGs were positive with a level of 26.7 AU/mL. After

centralized recovery centers. 2 Authorization rates declined as did

being declared dead by neurologic criteria in the week prior to re-

overall donation and transplantation rates.5,10

covery, the donor had negative SARS-CoV-2 PCR testing in two

Patients referred as potential organ donors undergo epide-

SARS-CoV-2 NP swabs and one BAL. The kidneys were recovered

miologic and clinical screening and any confirmed diagnosis of

and transplanted. Both recipients recovered uneventfully and

COVID-19, whether current or in the prior 28 precludes donation.3

left the hospital. The right kidney recipient had a negative SARS-

Laboratories developed rapid turnaround testing availability and

CoV-2 PCR 18 days post-transplant. The left kidney recipient has

OPO’s began universal screening of all consented donors, generally

not been tested. Neither recipient has any sign of transmission at

by NP swab, given provider exposure risks with other methods.11

4 weeks post-transplant.

Later, it has been common to also perform BAL testing. However,
even in the face of negative testing, there have been continued con-

2.6 | Case 6

cerns about the safety of donation. In particular, there have been
concerns that the screening tests may be insufficiently sensitive,
that donors may still be in the asymptomatic phase of infection be-

A 22-year-old with a history of epilepsy suffered cardiac arrest

fore virus is detectable, and concerns exist regarding nosocomial

caused by seizure and was declared dead by neurologic criteria.

spread during donor workup. In the epicenter of Wuhan, deceased

Admission SARS-CoV-2 NP swab was negative, and the donor had

donors are quarantined in intensive care for at least 7 days during

no known history of coronavirus infection. On hospital day 2, a

the workup period and must undergo two negative NAT and anti-

SARS-CoV-2 PCR from the BAL was negative. The heart, liver, and

body tests prior to donating.12

kidneys were allocated and during their recovery on hospital day 3,

Organ donors with respiratory viruses such as influenza and

a SARS-CoV-2 stool PCR came back positive but a repeat NP swab

the pandemic H1N1 2009 influenza virus have had organs success-

was negative. The heart recipient was already in the operating room

fully recovered and transplanted, however, the systemic nature of

when the tests resulted. The liver transplant was aborted, but heart

COVID-19 manifestations raised questions as to whether SARS-

and kidneys were successfully recovered and transplanted. The

CoV-2 involvement of organs and tissues beyond the respiratory

heart recipient is recovering in the hospital with a negative SARS-

tract would complicate donation of non-lung organs from such do-

CoV-2 NP PCR and no sign of transmission. The kidney recipients

nors.13,14 Early studies from the virus epicenter described the initial

have both recovered uneventfully and been discharged home with

cluster of 41 known COVID-19 patients, only 15% had viremia.15

negative SARS-CoV-2 PCR testing and show no sign of transmission

Another study examined more than 1000 tissue specimens from

at 30 days post-transplant.

200 COVID-19 patients and found that while 29% had virus in the

In addition to the donor and recipient information, these six re-

GI tract, very few had detectable virus in blood or urine.16 However,

coveries involved nine procurement teams, including five teams local

autopsy studies in patients who died of COVID-19 found evidence of

to the donation service area and four visiting teams. No transmis-

systemic infection; more than 60% of decedents had virus present in

sion to any member of the procurement, operating room, or hospital

renal and cardiac tissue.17
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TA B L E 1 Factors and testing data in six deceased donors with suspected or documented history of COVID-19 and the 13 recipients of
their organs
Case 1

Case 2

Case 3

Case 4

Case 5

Case 6

Donor Age

32

21

54

46

52

22

Donor COVID-19
illness

Diagnosed By PCR
Recovered at home

Diagnosed by
PCR
Recovered at
home

Unknown when
infection occurred

Diagnosed by
PCR
Recovered at
home

Diagnosed by
PCR
Hospitalized

Unknown

Time from
infection to
donation

14 weeks

38 days

Unknown

48 days

4 months

Unknown

SARS-CoV-2
donor testing
on terminal
admission

NP PCR negative
BAL PCR negative

NP PCR
negative
Tracheal
Aspirate PCR
negative

NP PCR negative x1
NP PCR positive x1
Stool PCR negative
BAL PCR negative
IgM negative
IgG positive

NP PCR negative
x2
BAL PCR
negative
IgG positive

NP PCR
negative
BAL PCR
negative
IgG positive

NP PCR negative
BAL PCR negative
Stool PCR positive
NP PCR negative

Organs
Transplanted

Heart, Liver,
Kidneys

Heart, Liver

Liver

Liver

Kidneys

Heart, Kidneys

Post recovery
SARS-CoV-2
testing in donor
and recipients

Donor-IgG positive
Heart-NP PCR
negative
Liver—none
Left kidney-NP PCR
negative x2
Right kidney—none

Donor-IgG
negative
Heart—
unknown
Liver-IgG
negative
and NP PCR
negative

Liver-NP PCR
negative x3

Liver-NP PCR
negative

Right
kidney-NP
PCR negative
Left
kidney—none

Heart-NP PCR
negative
Left kidney- NP
PCR negative
Right kidney-NP
PCR negative

Recipient
outcome

No known
transmission
No reported death

No known
transmission
No reported
death

No known
transmission
Liver death MSOF

No known
transmission
No reported
death

No known
transmission
No reported
death

No known
transmission
No reported death

Abbreviations: BAL, bronchoalveolar lavage; IgG, Immunoglobulin G antibody; IgM, immunoglobulin M antibody; MSOF, multisystem organ failure;
NP, nasopharyngeal; PCR, Polymerase Chain Reaction; SARS-CoV-2, Severe Acute Respiratory Syndrome Coronavirus 2.

Three living donors with a history of COVID-19 have been

donor organ or via exposure to respiratory droplets in the setting

reported, with one potential transmission. A 21-year-old man

of close contact between mother and child. There are no reports

received apheresis platelets from a presumed healthy donor,

of transmission of COVID-19 from deceased donors to date, lead-

the donor was diagnosed with COVID-19 3 days after the blood

ing some authors to advocate for consideration of SARS-Cov2-

donation; 1 day following the transfusion, and presumably had

positive donors. 21

an asymptomatic infection at the time of donation. The recip-

To our knowledge no data exist regarding organs transplanted

ient was immunosuppressed and had no sign of transmission in

from deceased donors with a past history of COVID-19 or positive

three screening tests done over the subsequent 2 weeks.18 Also,

PCR. Guidance documents have suggested a “wait time” of 28 days

a 28-year-old woman was admitted as a living liver donor with

prior to consideration and universal screening questionnaires have

a mild febrile illness. The following day she donated a liver seg-

cited this same time frame when obtaining the decedent's med-

ment and 2 days later was notified about a recent COVID-19 ex-

ical history. Inquiry to medical directors of the nation's 58 OPO’s

posure. On post-operative day 3, the living donor was confirmed

revealed that more than half had no experience with such donors,

SARS-CoV-2 positive. The recipient had no sign of donor-derived

or were unable to place organs from these donors for transplanta-

SARS-CoV-2 infection by testing or clinical suspicion for 69 days

tion. In the current series, one of the six decedents required hospi-

post-operatively, or did any healthcare personnel develop infec-

tal treatment of their coronavirus infection, while the others were

tion.19 One reported transmission occurred when an infant re-

asymptomatic or recovered as outpatients, therefore, subjective

ceived a liver graft from her mother; the donor was subsequently

information regarding their disease severity is subjective as re-

found to be SARS-CoV-2 positive on post-operative day 2. The

ported by their family and legal next of kin surrogates. Time inter-

infant developed a febrile illness and hepatitis and was diagnosed

val from documented infection to donation ranged from 38 days to

with COVID-19 2 days later, but had not required intubation as of

more than 90 days. None of the donors in this series had lungs or

2 weeks post-transplant. 20 In this case, since the donor was the

pancreas recovered or transplanted. Two of the six donors had no

child's mother, it is unclear if the transmission was through the

documented history of COVID-19 but had discordant testing during
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donor workup including a positive PCR test in the setting of several

C O N FL I C T O F I N T E R E S T

other negative tests.

The authors declare no conflicts of interest.
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It has been observed that NP and BAL PCR testing for SARSCOV-2 can remain positive or be intermittently positive for weeks

AU T H O R C O N T R I B U T I O N S

after COVID-19 infection. Initially, it was unknown if these pa-
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tients had virus capable of replication, or if the PCR was detecting

and AF collected and contributed specific clinical data on the patient

non-replicative competent viral fragments. It was therefore un-

series; JS and MP provided critical ID analysis and interpretation of

known if they should remain in isolation. The PCR cycle threshold

the data; NN, JS, and AF drafted the paper with critical input from all

was thought to be helpful in this determination, but for the cases

authors; and all seven authors approved the final version and agree

here noted, with reversion to positive PCR testing, the cycle thresh-

to accountability for all aspects of the work.

old values were not available. More recently, the longest interval of
detection of replication-competent virus in nasopharyngeal swabs
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was 20 days. 22 On the basis of this and similar studies at the CDC,
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the isolation requirements for patients with a history of NP PCR pos-
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itivity changed, and is based on time from first positive test or onset
of symptoms, and re-testing to “clearance” is no longer encouraged.
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