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Abstract
The scope of the impact of the Coronavirus disease 19 (COVID-19) pandemic on living 
donor kidney transplantation (LDKT) practices across the world is not well-defined. 
We received survey responses from 204 transplant centers internationally from May 
to June 2020 regarding the impact of the COVID-19 pandemic on LDKT practices. 
Respondents represented 16 countries on five continents. Overall, 75% of respond-
ing centers reported that LDKT surgery was on hold (from 67% of North American 
centers to 91% of European centers). The majority (59%) of centers reported that 
new donor evaluations were stopped (from 46% of North American centers to 86% 
of European centers), with additional 23% of centers reporting important decrease in 
evaluations. Only 10% of centers reported slight variations on their evaluations. For 
the centers that continued donor evaluations, 40% performed in-person visits, 68% 
by video, and 42% by telephone. Center concerns for donor (82%) and recipient (76%) 
safety were the leading barriers to LDKT during the pandemic, followed by patients 
concerns (48%), and government restrictions (46%). European centers reported more 
barriers related to staff limitations while North and Latin American centers were 
more concerned with testing capacity and insufficient resources including protective 
equipment. As LDKT resumes, 96% of the programs intend to screen donor and re-
cipient pairs for coronavirus infection, most of them with polymerase chain reaction 
testing of nasopharyngeal swab samples. The COVID-19 pandemic has had broad 
impact on all aspects of LDKT practice. Ongoing research and consensus-building are 
needed to guide safe reopening of LDKT programs.
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1  | INTRODUC TION

The emergence of Coronavirus disease 2019 (COVID-19) has chal-
lenged healthcare systems across the world.1-3 Organ transplant 
recipients on immunosuppressive therapy are considered high-risk 
because of increased risk of mortality following infection with sim-
ilar Coronaviruses, such as the Severe Acute Respiratory Syndrome 
Coronavirus  (SARS-CoV) or the Middle East Respiratory Syndrome 
Coronavirus (MERS-CoV).4,5 Initial reports have suggested a fatality 
rate of up to 10% in transplant recipients with COVID-19, with many 
survivors developing progressive respiratory failure and acute respi-
ratory distress syndrome.6,7 In efforts to deal with this public health 
emergency, many hospitals have deferred elective procedures to bet-
ter manage intensive care units (ICU) bed utilization and to properly 
allocate scarce resources, such as mechanical ventilators and per-
sonal protective equipment (PPE). Such practices have dramatically 
impacted transplant activity by limiting deceased donor recoveries, 
living donor surgeries, and organ transplant procedures. Although 
some hospitals have continued performing selected life-saving 
procedures (such as cancer surgery, emergencies, heart and liver 
transplantation), early reports demonstrated that transplant vol-
umes were negatively impacted by the pandemic.8-12 In particular, 
the number of kidney transplants decreased worldwide. 8,10-12 While 
some deceased donor kidney transplant centers continued through 
the pandemic with restrictions, living donor kidney transplantation 
(LDKT) programs were more significantly curtailed.10-12

To safeguard healthy donors and protect vulnerable immuno-
suppressed recipients, many LDKT centers altered their practices, 
including adjusting patient evaluation strategies, implementing new 
consent information, delaying or cancelling surgical procedures, and 
adjusting immediate and long-term post-operative care to prevent 
donor and recipient infection. 10-13 Multicenter, cross-national data 
regarding the specific and detailed impact of COVID-19 on LDKT 
care is scarce but vital to understand the global impact on trans-
plant access. Understanding global patterns may provide context 
for assessing efforts to safely resume transplant care including 
re-starting LDKT surgeries.10-13 Herein, we report on a global survey 
to assess the impact of the COVID-19 pandemic on the comprehen-
sive elements of LDKT evaluation, surgery, follow-up, and education 
practices.

2  | MATERIAL AND METHODS

2.1 | Survey design

This study was approved as Human Subject Exempt by the Saint 
Louis University Institutional Review Board. The survey instrument 
was developed by the study investigators. The final survey instru-
ment comprised of 33 questions addressing the impact of COVID-19 
pandemic on LDKT local volume, donor and recipient evaluations, 
testing, consent, and post-transplant care (Table S1). Several ques-
tions were specifically designed to understand the COVID-19 impact 

on the kidney paired donation (KPD) programs. The survey also que-
ried information on the participant role (nephrologist, transplant sur-
geon, clinical coordinator, social worker, administrator, or other) at 
the LDKT center. The survey was approved by the American Society 
of Transplantation (AST) Education Committee.

2.2 | Survey administration

The target population was healthcare providers at kidney transplant 
centers active in 2020. Investigators contacted centers and trans-
plant societies in their countries via email and list servs, and also 
invited participants to share the survey with other centers. United 
States results were collected first.14 Additional participants were 
recruited from LDKT programs in Canada, Latin America, Europe, 
the Middle East, and Asia. Potential participants were derived from 
the working group's professional connections and emailed the sur-
vey through the Qualtrics Survey Software, with a focus on living 
donor program directors. Opportunity for self-elected participa-
tion through a Qualtrics link was also posted to professional soci-
ety list servs including that of the AST Outstanding Questions in 
Transplantation (which includes international membership), the 
Turkish Society of Nephrology and Canadian Blood Services Living 
Donation Advisory Committee.

The first page of the survey included a consent for participation. 
The decision to proceed with the questions of the survey indicates 
agreement with survey terms. Up to two reminders, a week apart, 
were provided for non-responders. Qualtrics Survey Software (SAP 
Business Solutions, Walldorf, Germany) was utilized for mailing 
and data collection. Data were analyzed from distribution between 
05/9/2020 and 06/20/2020.

2.3 | Statistical analysis

Each program was represented only once in the analysis. For pro-
grams with multiple respondents, we selected a single participant 
to represent the program using a hierarchical algorithm. First, we 
prioritized responses with the most complete information (ie, least 
unanswered items). Next, we prioritized surveys submitted by neph-
rologists or transplant surgeons, over those from coordinators, social 
workers, administrators, or others. Lastly, we prioritized the earliest 
submitted questionnaire.

Responses to each survey question were described with per-
centages and frequencies. To obtain rates, we divided the number of 
program responses by the total number of programs who responded 
to the question, such that percentages reflect proportions of re-
spondents, as per previous methods.15-17 For questions where par-
ticipants were asked to “select all that apply,” the denominator for 
calculating percentages was the number of participants responding 
to that question. Centers were then categorized by their geographi-
cal areas according to their location, as Latin America, Europe, Asia/
Middle East, or North America.
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Although the sample size of programs was too small for statis-
tical significance (P > .05), stratification by region of the transplant 
center is presented to assess trends in the relationship of local dis-
ease prevalence with LDKT practices. All analyses were performed 
using R for windows version 1.2.5042 (RStudio Inc, Boston, MA).

3  | RESULTS

3.1 | Participants, countries, and regions

This report describes responses from 204 unique LDKT programs, 
from 16 countries, in five continents. Response rates to the volun-
tarily survey have varied. In those countries where information was 
requested from all LDKTs centers, rates of program representation 
varied from 19% in Canada, 35% in Turkey, 39% in Brazil, and 61% 
in the United States. Another 18 LDKT centers added responses to 
the survey from 14 additional countries, based on access through 
list servs. Most of the transplant centers that participated in the sur-
veyed were tertiary medical centers, serving as major LDKT centers 
in their regions and/or countries, with annual LDKT volumes rang-
ing from 1 to 221 in 2019. Participants were most often transplant 
nephrologists (63%), followed by transplant surgeons (25%) and co-
ordinators (5%) (Table 1).

3.2 | Living donor evaluation

Evaluation of donor candidates was significantly reduced during the 
COVID-19 pandemic, with 59% of programs pausing living donor 
evaluation (Table  2). Centers that continued living donor evalua-
tions generally used video-based assessment (68%) or telephone-
based contact (42%). However, 40% of centers still used in-clinic 
assessment (up to 83% among the centers located outside of North 
America).

The majority of responding programs (87%) were not using tele-
health prior to the pandemic. During the pandemic, LDKT programs 
reported using this technology predominantly for medical (74%), so-
cial work (63%), and independent living donor advocate (54%) evalu-
ation. Conversely, surgical evaluation was still mainly done in-person 
(at 68% of the responding centers overall). Importantly, 86% of 
responding centers require at least one in-person evaluation for 

physical examination of the donor. Based on successful use during 
the pandemic, 87% of the centers intend to continue telehealth for 
their donor assessments after the pandemic, including 47% at higher 
than pre-pandemic levels.

As a result of COVID-19’s impact, all programs reported some 
reduction in donor evaluation volume, with more than 74% of pro-
grams reporting at least a 75% reduction in their average volume 
of donor evaluations. Among Asian/Middle Eastern respondents 
only 33% of centers stopped all evaluations compared with 80% of 
European centers (Figure 1A).

3.3 | Living donor testing

Responding programs identified several key barriers to proceeding 
with donor evaluation and testing during the COVID-19 pandemic. 
Restrictions caused by local stay-at-home orders (71%) were the 
most common issue reported, followed by donor concern/refusal 
(59%), limited access to evaluation testing (52%), and reduced pa-
tient inquires (38%). Patterns appeared similar across different geo-
graphic regions (Figure 2).

Most centers stopped their predonation laboratory, cardiac, 
and radiological testing procedures as a result of the COVID-19 
pandemic during the survey period (Table  3). Of those continuing 
testing, few could incorporate other local testing sites in community 
labs or utilize home-based phlebotomy. Testing appeared to decline 
independently of continent.

3.4 | LDKT surgery and pre-operative screening

LDKT surgery has been negatively impacted by the pandemic. 
Almost all transplant centers reported a reduction in surgical ac-
tivity. Volume was decreased by at least 75% of pre-pandemic 
levels at 91% of responding programs, with 75% of programs 
halting LDKT completely (from 67% of North American cent-
ers to 91% of European centers) (Figure 1B). Among the barriers 
cited to proceeding with LDKT, center concerns for donor (82%) 
and recipient (76%) safety were the leading barriers to LDKT dur-
ing the pandemic, followed by patient (donor and/or recipient) 
concerns (48%), other hospital (46%) and government restrictions 
(46%).

TA B L E  1  Characteristics of respondents of the international survey on LDKT

Role in Transplant Program Overall Latin America Europe Asia/Middle East
North 
America

Surgeon 25% (50/204) 2% (1/40) 3% (1/35) 50% (3/6) 37% (45/123)

Nephrologist 63% (129/204) 85% (34/40) 91% (32/35) 50% (3/6) 49% (60/123)

Clinical Coordinator 5% (10/204) 10% (4/40) 0% (0/35) 0% (0/6) 5% (6/123)

Social Worker 1% (3/204) 0% (0/40) 0% (0/35) 0% (0/6) 2% (3/123)

Administrator 2% (4/204) 0% (0/40) 0% (0/35) 0% (0/6) 3% (4/123)

Other 4% (8/204) 2% (1/40) 6% (2/35) 0% (0/6) 4% (5/123)
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European, Asian, and Middle Eastern countries reported more 
barriers related to staff and resource diversion (Figure 3). North and 
Latin American centers were more concerned with testing capacity 
and insufficient resources. The majority of programs that reported 
interruptions also reported plans to re-start LDKT within the next 
month (Table 4). Overall, 56% of programs elected to pause KPD ac-
tivity. In Latin American, European and Asia/Middle Eastern coun-
tries, LDKT centers have either completely halted or have never 
participated in KPD exchanges.

3.5 | Impact of COVID-19 on disease 
transmission practices

To ensure safe practice, 97% of responding programs plan to im-
plement predonation testing for COVID-19, of which 98% plan to 
test using polymerase chain reaction (PCR) nasopharyngeal swabs 
(Table 4). In addition, 21% of programs planning testing intend to use of 
serum IgG antibody testing, varying from no intention in Asia/Middle 
East to 29% intention in Europe. COVID-19 testing is performed at the 
hospital laboratory in 83% of programs, while few reported using com-
munity-based partners or a public health laboratory facility. Timing of 
testing varies by center, with 30% requiring testing within 24 hours, 

40% within 48 hours and 26% within 72 hours of donation surgery. Of 
interest, 3% of centers do not intend to test asymptomatic patients. 
Program practices regarding requirement for self-quarantining before 
donation is variable. Durations of recommended predonation self-
quarantine also vary. No quarantine is requested in 21% of responding 
programs, 54% require 7 to 14 days, while the remainder requires a va-
riety of shorter lengths (Table 5). Centers in Europe and North America 
tended to request shorter quarantines than those in South and Latin 
America, and Asia/Middle East.

For patients who travel to the living donor recovery center, 76% 
of responding programs require additional quarantine, usually from 
7 to 14 days (Table 5). A single responding program outside North 
America would opt for remote donation, using organ travel, com-
pared to patient travel for a distant donor. Six centers would refuse a 
donor who required travel for donation. To further protect patients 
during hospitalization, 92% of responding programs have separate 
COVID-19 wards and 82% require PPE and testing (51%) for all staff.

3.6 | Living donor counseling

Forty-three percent of LDKT centers have counseled donors that 
the risk of contracting COVID-19 is not impacted by donation, 34% 

TA B L E  2  Activity of LDKT centers during the COVID-19 pandemic

Overall Latin America Europe
Asia/Middle 
East

North 
America

Have you continued living donor candidate 
evaluations during the COVID-19 pandemic?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes 41% (84/203) 25% (10/40) 14% (5/35) 50% (3/6) 54% (66/122)

No 59% (119/203) 75% (30/40) 86% (30/35) 50% (3/6) 46% (56/122)

If you have continued living donor candidate 
evaluations, what modalities do you use for patient 
interactions? Select all that apply.

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Assessment in clinic 40% (40/101) 83% (10/12) 75% (3/4) 60% (3/5) 30% (24/80)

Telehealth: telephone-based 42% (42/101) 33% (4/12) 50% (2/4) 40% (2/5) 42% (34/80)

Telehealth: video-based 68% (69/101) 17% (2/12) 25% (1/4) 0% (0/5) 82% (66/80)

Did your center use telehealth for donor evaluation 
prior to the COVID-19 pandemic?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes 13% (27/201) 18% (7/40) 12% (4/33) 17% (1/6) 12% (15/122)

No 87% (174/201) 82% (33/40) 88% (29/33) 83% (5/6) 88% (107/122)

What elements of the living donor evaluation does 
your center use telehealth to perform? Select all 
that apply.

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Medical evaluation 74% (89/121) 80% (12/15) 58% (7/12) 25% (1/4) 77% (69/90)

Surgical evaluation 32% (39/121) 27% (4/15) 0% (0/12) 50% (2/4) 37% (33/90)

Social work evaluation 63% (76/121) 20% (3/15) 17% (2/12) 0% (0/4) 79% (71/90)

ILDA evaluation 54% (65/121) 0% (0/15) 0% (0/12) 0% (0/4) 72% (65/90)

Dietician evaluation 50% (60/121) 7% (1/15) 8% (1/12) 0% (0/4) 64% (58/90)

Coordinator education 64% (78/121) 13% (2/15) 50% (6/12) 25% (1/4) 77% (69/90)

Other 16% (19/121) 20% (3/15) 25% (3/12) 50% (2/4) 12% (11/90)

Note: Denominators for percentages reflect respondents by item, within each region.
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counsel that the risk of complications is not impacted by donation, 
and 57% educate donors that COVID-19 has been associated with 
acute kidney injury (AKI) (Table 5). Agreement of responses on coun-
seling appears similar across transplant center location.

3.7 | Living donor follow-up

Appropriate follow-up of donor and recipient pairs has been chal-
lenged during the pandemic (Table 6). More than a third of respond-
ing LDKT centers completely stopped clinical and laboratory follow-up 
during the pandemic. Forty-eight percent of the centers reported con-
tinuing follow-up without change in clinical evaluation and lab testing, 
while 15% have continued clinical follow-up while deferring laboratory 
testing. Among those continuing follow-ups, 33% reported conducting 

in-person visits (33%) (including 67% at Latin American centers), while 
57% of used video-based telehealth assessment (including 73% at 
North American centers), and 65% used telephone contacts (including 
82% at European centers). Among programs continuing laboratory fol-
low-up testing, most used hospital and community labs and only 14% 
used home-based phlebotomy. The most common barriers to living 
donor follow-up reported were hospital restrictions on elective visits 
(55%), followed by patients’ unwillingness to come for laboratory test-
ing and on-site visits (Figure 4).

4  | DISCUSSION

The COVID-19 pandemic has significantly changed healthcare de-
livery across the world,1-3 including profound impacts on organ 

F I G U R E  1  Volume changes in (A) living 
donor candidate evaluation and (B) LDKT 
procedure activity during the pandemic



6 of 12  |     SALVALAGGIO et al.

transplantation.8-11 To safeguard donors and to protect recipients, 
most LDKT centers adjusted their practices.10-12 In this interna-
tional survey of LDKT center practices, we assessed the impact 
of the COVID-19 pandemic on LDKT evaluation, surgery, follow-
up, and education practices, and identified several major findings. 
First, the pandemic has decreased not only LDKT surgeries, but also 
donor evaluation, testing, and follow-up across the world. Second, 
telehealth was unfrequently used by LDKT centers prior to the 
pandemic, and its use has grown significantly during the COVID-
19 crisis, although at different rates based on local resources and 
preferences. Third, multiple barriers underlie the change in the de-
creased LDKT activity, including center-related concerns with donor/
recipient safety, patient's reluctance to proceed, staff and resource 

limitations, and hospital and government restrictions. Finally, LDKT 
centers are in the process of resuming operations based on guide-
lines from national health authorities, transplantation societies, and 
local infection rates. Significant variation was documented in time 
and strategies to resume donation procedures, test and quarantine 
patients, and conduct necessary follow-up.

Telehealth was not widely used in transplantation prior to the 
COVID-19 pandemic.18-21 Although its utilization by many special-
ties has expanded in response to restrictions on in-person patient 
care, the use of remote evaluations for LDKT has not been prospec-
tively evaluated.10,11,22-24 Contrary to our expectation, the utiliza-
tion of telehealth in LDKT has not grown uniformly across the globe. 
Many centers in Latin America and Asia still elect in-person visits for 

F I G U R E  2  Barriers to living donor 
candidate evaluation during the pandemic

TA B L E  3  LDKT testing during the COVID-19 pandemic

Overall Latin America Europe
Asia/Middle 
East

North 
America

Have you continued living donor candidate lab 
testing during the pandemic?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes 43% (87/203) 32% (13/40) 17% (6/35) 33% (2/6) 54% (66/122)

No 57% (116/203) 68% (27/40) 83% (29/35) 67% (4/6) 46% (56/122)

If you continued living donor candidate lab testing 
during the pandemic, where are labs performed? 
Select all that apply.

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Transplant hospital 66% (59/89) 67% (10/15) 83% (5/6) 100% (2/2) 64% (42/66)

Community lab 63% (56/89) 40% (6/15) 17% (1/6) 0% (0/2) 74% (49/66)

Home-based phlebotomy service 13% (12/89) 7% (1/15) 0% (0/6) 0% (0/2) 17% (11/66)

Have you continued other forms of living donor 
candidate testing during the pandemic (eg 
radiology, cardiac testing)?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes 32% (64/200) 33% (13/39) 9% (3/33) 33% (2/6) 38% (46/122)

No 68% (136/200) 67% (26/39) 91% (30/33) 67% (4/6) 62% (76/122)

Note: Denominators for percentages reflect respondents by item, within each region.
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donor candidate evaluation. European and North American centers 
seem to have adopted telehealth more rapidly. Most programs re-
main unwilling to use telehealth solely for evaluation, and conduct 
the surgical evaluation in-person prior to donation. Insurance cov-
erage may play a role in the utilization of telehealth tools and the 
increases observed during the pandemic may be related to payment 
reforms (at least in the US context).25 Transplant centers can utilize 
telehealth tools for medical and surgical evaluation, social work as-
sessment, psychological and dietary interviews, and informed con-
sent. In addition, telehealth appears to have been widely adopted 
for post-operative follow-up. These data support the conclusion that 
remote evaluation and management via telehealth will benefit living 
donors, limiting infection, reducing burden, and hopefully increas-
ing willingness to donate. Future studies should examine the impact 
of telehealth-based communication on donor's perceived quality of 
care and completeness of follow-up.

Centers reported a number of barriers to performing LDKT pro-
cedures. Some barriers were logistical and practical including gov-
ernmental regulations and the acquisition of PPE and mechanical 
ventilators. Still, unavailability of the equipment was not at the top of 
the list of barriers to LKDT and most centers seem to have adapted 
their wards to COVID-19 free-zones and follow recommendations 
for appropriate use of resources in line with government and hospi-
tal guidance.26 In fact, fear of additional complications in otherwise 

healthy donors and potential risk of infections in immunosuppressed 
recipients led to significant reduction in LDKT access despite the 
known overall health benefits of LDKT for recipients.

Transplant centers have been challenged during the pandemic 
to conduct appropriate patient follow-up. It is paramount that do-
nors and recipients are assured that their safety is important to 
every transplant program, especially during the early postdonation 
period when assessment of renal function is critical.27 Outside of 
North American and Europe, programs that continued follow-up 
relied largely on in-person visits. While technological and cultural 
constraints may limit the rapid adoption of telehealth, insurers and 
policy makers should support telehealth options and remote lab 
draws to help ensure that donors are appropriately and safely fol-
lowed after donation.

Respondents differed in how and when to test patients for 
COVID-19 prior to LDKT, although nearly all endorsed the need for 
some form of testing. We were surprised that 21% of the surveyed 
LDKT centers were planning to test donors only by IgG serology. 
This has not been the recommendation of most of medical societies 
and the outcomes of this practice must be followed closely by the 
transplant community.

The indication and duration of predonation quarantine practices 
and the willingness to accept patients who have recovered from 
COVID-19 were also not uniform among the surveyed centers. Some 

F I G U R E  3  Barriers to living donor transplant encountered during the pandemic
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transplant professional societies have suggested 2-week quarantine 
for patients who recovered from COVID-19 infection and a nega-
tive PCR test for all patients, with testing as close as possible to the 
surgery date.13,28-30 Another area that warrants analysis is the opti-
mal management for donors who travel via aircraft to their donation 
center. The necessity of quarantine, government travel restrictions, 
and potentially financial hardship from work leave can influence 

decisions to donate and/or add liability to the donation process. Use 
of distant centers to perform surgeries and shipment of the kidney 
can be a viable alternative to donor travel. Although avoided by 
most centers, there is undoubtedly room for collaboration and ex-
pansion of regional networks, as feasibility and good outcomes have 
been demonstrated.31 In terms of collaboration, the limited num-
ber of LDKT centers that participated in KPD exchanges during the 

TA B L E  4  LDKT surgery practices and pre-operative screening during the COVID-19 pandemic

Overall
Latin 
America Europe

Asia/Middle 
East

North 
America

Would you approve a living donor candidate for 
surgery based on telehealth evaluation only, 
without physical exam?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes 14% (28/202) 10% (4/39) 11% (4/35) 0% (0/6) 16% (20/122)

No 86% (174/202) 90% (35/39) 89% (31/35) 100% (6/6) 84% (102/122)

When are you planning to resume normal living 
donor transplantation procedures?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Never interrupted 4% (8/204) 2% (1/40) 0% (0/35) 17% (1/6) 5% (6/123)

Within the next 2 weeks 23% (47/204) 8% (3/40) 20% (7/35) 0% (0/6) 30% (37/123)

Within the month 23% (47/204) 2% (1/40) 34% (12/35) 17% (1/6) 27% (33/123)

When the incidence of local COVID-19 cases has 
shown steady decline over 14 days

19% (38/204) 48% (19/40) 29% (10/35) 17% (1/6) 7% (8/123)

When recommended by professional guidelines 13% (27/204) 30% (12/40) 9% (3/35) 50% (3/6) 7% (9/123)

Program had paused, but now resumed 18% (37/204) 10% (4/40) 9% (3/35) 0% (0/6) 24% (30/123)

When you resume living donation, when will you 
perform COVID-19 testing in asymptomatic patients 
in relation to surgery?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Within 24 hours 30% (61/201) 33% (13/39) 34% (12/35) 50% (3/6) 27% (33/121)

Within > 24 to 48 hours 40% (81/201) 33% (13/39) 29% (10/35) 17% (1/6) 47% (57/121)

Within > 48 to 72 hours 26% (52/201) 21% (8/39) 34% (12/35) 17% (1/6) 26% (31/121)

Will not test asymptomatic patients 3% (7/201) 13% (5/39) 3% (1/35) 17% (1/6) 0% (0/121)

What testing modality do you use for presurgical 
COVID-19 testing for living donors? Select all that 
apply.

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

PCR, nasopharyngeal swab 98% (190/194) 94% (31/33) 97% (33/34) 100% (6/6) 99% (120/121)

PCR, other specimen 2% (3/194) 0% (0/33) 3% (1/34) 17% (1/6) 1% (1/121)

Serum IgG Antibody 21% (40/194) 24% (8/33) 29% (10/34) 0% (0/6) 18% (22/121)

Serum IgM Antibody 15% (30/194) 15% (5/33) 24% (8/34) 17% (1/6) 13% (16/121)

Serum Antigen 2% (3/194) 0% (0/33) 3% (1/34) 0% (0/6) 2% (2/121)

Where do you send presurgical COVID-19 testing for 
donors and recipients? Select all that apply.

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Hospital lab 83% (160/193) 47% (16/34) 85% (29/34) 83% (5/6) 92% (110/119)

Community lab 12% (24/193) 21% (7/34) 6% (2/34) 0% (0/6) 13% (15/119)

Public health reference lab 19% (36/193) 53% (18/34) 29% (10/34) 17% (1/6) 6% (7/119)

How has the COVID-19 pandemic impacted kidney 
paired donation (KPD) at your center?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Continue all KPD 10% (20/200) 3% (1/39) 0% (0/34) 0% (0/6) 16% (19/121)

Continue only internal KPD 4% (7/200) 0% (0/39) 0% (0/34) 0% (0/6) 6% (7/121)

Halt all KPD 56% (113/200) 5% (2/39) 59% (20/34) 33% (2/6) 74% (89/121)

Center does not perform KPD 30% (60/200) 92% (36/39) 41% (14/34) 67% (4/6) 5% (6/121)

Note: Denominators for percentages reflect respondents by item, within each region.
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pandemic is also notable. These chains have been extensively used 
in North America for almost two decades and there is certainly an 
opportunity for centers in Latin America, Europe, and Asia/Middle 
East to more broadly adopt remote donation.32,33

Another intriguing finding of our survey relates to limitations in 
donor counseling. Most centers educate donors about associations 
of COVID-19 and AKI, but fewer expand on the risks of donor com-
plications. We are not aware of reports of a living donor who has 

acquired COVID-19 and suffered AKI or required dialysis. However, 
it is possible that reduced renal function because of nephrectomy 
could increase the risk of severe AKI in those donors who acquire 
COVID-19, which warrants close follow-up during the pandemic.34

Our study has the limitations inherent to the survey method, 
such as risks of recall biases and sampling bias. The findings repre-
sent practices as they are reported, and we cannot verify how accu-
rately the reports represent actual practice at each LDKT program. 

TA B L E  5  LDKT practices and disease transmission during the COVID-19 pandemic

Overall Latin America Europe
Asia/Middle 
East

North 
America

How long do you ask local donors to self-
quarantine prior to donation surgery?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

No general quarantine request 21% (41/194) 6% (2/32) 18% (6/33) 0% (0/6) 27% (33/123)

> 0 to 2 days 3% (5/194) 0% (0/32) 0% (0/33) 0% (0/6) 4% (5/123)

2 to 7 days 14% (28/194) 3% (1/32) 12% (4/33) 0% (0/6) 19% (23/123)

7 to 14 days 54% (104/194) 91% (29/32) 64% (21/33) 83% (5/6) 40% (49/123)

Other 8% (16/194) 0% (0/32) 6% (2/33) 17% (1/6) 11% (13/123)

If a donor has to travel to your center for surgery 
(ie, residence is not local), how long will you 
require them to quarantine prior to surgery (in 
addition to negative COVID-19 testing)?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

No quarantine with negative COVID-19 test 24% (46/189) 25% (8/32) 15% (5/34) 0% (0/5) 28% (33/118)

> 0 to 2 days 4% (8/189) 9% (3/32) 3% (1/34) 0% (0/5) 3% (4/118)

2 to 7 days 13% (25/189) 6% (2/32) 12% (4/34) 20% (1/5) 15% (18/118)

7 to 14 days 44% (84/189) 47% (15/32) 65% (22/34) 60% (3/5) 37% (44/118)

Refuse donor 3% (6/189) 6% (2/32) 0% (0/34) 20% (1/5) 3% (3/118)

Prefer remote donation surgery 3% (5/189) 3% (1/32) 0% (0/34) 0% (0/5) 3% (4/118)

Other 8% (15/189) 3% (1/32) 6% (2/34) 0% (0/5) 10% (12/118)

Would your center accept a donor who has 
recovered from COVID-19 infection and is PCR 
negative but Antibody positive?

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes 66% (126/192) 68% (26/38) 66% (23/35) 33% (2/6) 66% (75/113)

No 34% (66/192) 32% (12/38) 34% (12/35) 67% (4/6) 34% (38/113)

What measures does your center use to reduce 
risk of donor contracting COVID-19 during 
surgical hospitalization? Select all that apply.

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Separate COVID-19 and non-COVID-19 wards 92% (180/195) 94% (32/34) 100% (34/34) 83% (5/6) 90% (109/121)

PPE use for patients and staff 82% (159/195) 74% (25/34) 76% (26/34) 83% (5/6) 85% (103/121)

Staff screening 51% (99/195) 38% (13/34) 44% (15/34) 17% (1/6) 58% (70/121)

Other 7% (14/195) 3% (1/34) 3% (1/34) 17% (1/6) 9% (11/121)

How do you counsel living donors about COVID-
19 related risks? Select all that apply.

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

The risk of contracting COVID-19 is not 
impacted by donation

43% (78/180) 39% (12/31) 47% (14/30) 33% (2/6) 44% (50/113)

The risk of complications is not impacted by 
donation

34% (61/180) 23% (7/31) 50% (15/30) 50% (3/6) 32% (36/113)

COVID-19 has been associated with acute 
kidney injury

57% (102/180) 71% (22/31) 43% (13/30) 33% (2/6) 58% (65/113)

Other counseling 19% (34/180) 6% (2/31) 0% (0/30) 17% (1/6) 27% (31/113)

Note: Denominators for percentages reflect respondents by item, within each region.
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The findings also represent local practices during the months of the 
survey and practices are likely to evolve over time, as the rate of in-
fection varies over the course of the pandemic. Unfortunately, given 
the rapidly changing nature of the pandemic, we were not able to 
correlate center specific responses with current local infection rates. 
Additionally, practices reported at participating centers might dif-
fer from those at non-responding centers and in other parts of the 
world, such as Africa, China, India, and Australia. Finally, the small 
number of centers limits statistical comparisons across regions and 
countries.

In conclusion, the COVID-19 pandemic has had a universal im-
pact on LDKT practice, including evaluation and counseling, testing, 
surgery, and post-operative follow-up care. Most surveyed centers 
stopped evaluating/testing donors and performing surgeries during 
the pandemic. Almost half of these centers stopped following do-
nors despite telehealth options that allow the safe communication 
with patients. To safely resume LDKT, concerns related to donor and 
recipient safety, post-transplant outcomes, patient reluctance, staff 
and resource limitations, and hospital and government restrictions 
must be overcome. Practices regarding resumption of surgeries, 

how and when to test and quarantine patients are not uniform, and 
best practices should be further investigated. Ongoing research is 
needed to support and optimize LDKT practice so that life-saving 
surgery can be safely continued in the absence of an effective treat-
ment or vaccine for COVID-19.
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TA B L E  6  LDKT follow-up during the COVID-19 pandemic

Overall Latin America Europe
Asia/Middle 
East

North 
America

Have you continued living donor follow-up during 
the pandemic? (N = 203)

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes: clinical and labs 48% (97/203) 42% (17/40) 37% (13/35) 67% (4/6) 52% (63/122)

Yes: clinical only, but labs deferred 15% (31/203) 5% (2/40) 11% (4/35) 33% (2/6) 19% (23/122)

No (we have paused follow-up) 37% (75/203) 52% (21/40) 51% (18/35) 0% (0/6) 30% (36/122)

If you have continued clinical living donor 
follow-up what modalities do you use for patient 
interactions? Select all that apply. (N = 136)

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Assessment in clinic 33% (45/136) 67% (14/21) 53% (9/17) 50% (3/6) 21% (19/92)

Telehealth: telephone-based 65% (89/136) 52% (11/21) 82% (14/17) 50% (3/6) 66% (61/92)

Telehealth: video-based 57% (77/136) 33% (7/21) 18% (3/17) 0% (0/6) 73% (67/92)

If you continued living donor follow-up lab testing 
during the pandemic, where are labs performed? 
Select all that apply. (N = 116)

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Transplant hospital 69% (80/116) 80% (16/20) 88% (14/16) 75% (3/4) 62% (47/76)

Community lab 69% (80/116) 65% (13/20) 31% (5/16) 25% (1/4) 80% (61/76)

Home-based phlebotomy service 14% (16/116) 5% (1/20) 6% (1/16) 0% (0/4) 18% (14/76)

Has your center used telehealth for living donor 
follow-up prior to the COVID-19 pandemic? 
(N = 200)

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes 16% (33/200) 20% (8/40) 12% (4/33) 17% (1/6) 17% (20/121)

No 84% (167/200) 80% (32/40) 88% (29/33) 83% (5/6) 83% (101/121)

Do you plan to use telehealth for living donor care 
after the COVID-19 pandemic? (N = 200)

% (n/N) % (n/N) % (n/N) % (n/N) % (n/N)

Yes, at higher than pre-pandemic utilization 47% (94/200) 25% (10/40) 26% (9/34) 33% (2/6) 61% (73/120)

Yes, selectively 40% (80/200) 42% (17/40) 65% (22/34) 33% (2/6) 32% (39/120)

No 13% (26/200) 32% (13/40) 9% (3/34) 33% (2/6) 7% (8/120)

Note: Denominators for percentages reflect respondents by item, within each region.
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