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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic has created

unprecedented challenges for solid organ transplant programs worldwide. The aim of

this study is to assess an international perspective on challenges faced by kidney trans-

plant programs.

Methods: We administered an electronic survey instrument from January 3, 2021

to June 8, 2021 to staff at transplant programs outside the United States that com-

prised of 10 questions addressing the management of kidney transplant candidates

with asymptomatic COVID-19 infection or unvaccinated who receive an organ offer.

Results: Respondents (n = 62) represented 19 countries in five continents. Over-

all, 90.3% of respondents encourage vaccination on the waiting list and prior to

planned living donor transplant. Twelve percent of respondents reported that they

have decided to inactivate unsensitized candidates (calculated panel reactive antibody,

cPRA <80%) until they received the two doses of vaccination, and 7% report inacti-

vating candidates who have received their first vaccine dose pending receipt of their

second dose. The majority (88.5%) of international respondents declined organs for

asymptomatic, nucleic acid testing (NAT)+ patients during admission without docu-

mented prior infection. However, 22.9% of international respondents proceeded with

kidney transplant in NAT+ patients who were at least 30 days from initial diagnosis

with negative chest imaging.

Conclusions: Practitioners in some countries are less willing to accept deceased donor

organs for waitlist candidates with incomplete COVID-19 vaccination status and to

wait longer before scheduling living donor transplant, compared toUnited States prac-

tices. Access to vaccinations and other resources may contribute to these differences.

More research is needed to guide the optimal approach to vaccination before and after

transplant.
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1 INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic is a global chal-

lenge that requires an international response.1 We recently conducted

a national survey of United States (U.S.) kidney transplant programs

and found that despite recommendations,2,3 very few U.S. centers are

requiring pretransplant COVID-19 vaccination. In contrast to immuno-

competentparticipants in vaccine trials,4,5 solid organ transplant recip-

ients have low immunization rates after receiving twodoses ofmessen-

ger RNA (mRNA)-based vaccines.1,6 Immunosuppressive drugs appear

to attenuate the immune response to vaccination in kidney transplant

recipients.6 Many centers are proceeding with transplant in patients

with persistently positive COVID-19 tests after clinically resolved

infection, based on presumption that sustained positive tests reflect

prolonged viral shedding rather than active infection, although uncer-

tainty remains.7 The landscape of practice continues to evolve with

emerging data on the benefits of vaccine boosters in the immunosup-

pressed population.8–10 These complex considerations have created

operational challenges for decision-making related to the timing of

transplantation in relation to vaccination and recovery from COVID-

19 infection. To capture a broadened perspective from practitioners in

other parts of the world, we designed and administered the electronic

survey successfully used amongU.S. programs,7 to staff (nephrologists,

surgeons, coordinators, other staff) at kidney transplant programs out-

side the U.S. from January 3, 2021 to June 8, 2021.

2 METHODS

2.1 Survey design

The survey instrument comprised of 10 questions addressing theman-

agement of kidney transplant candidates with asymptomatic COVID-

19 infection who receive an organ offer as well as deceased donor

transplant candidates who are not yet vaccinated (Table 1). The sur-

vey also queried information on the participant role (nephrologist,

transplant surgeon, clinical coordinator, social worker, administrator,

or other) at the transplant center. This studywas approved by the Saint

Louis University Institutional Review Board (Protocol # 31284).

2.2 Survey administration

The target population was healthcare providers at active international

kidney transplant centers.U.S. resultswere collected first and reported

separately.7 International participants were recruited from kidney

transplant programs in Africa, Asia, Europe, North and South Amer-

ica. Potential participants were derived from the investigators’ profes-

sional connections and the survey was emailed through the Qualtrics

Survey Software. Opportunity for self-elected participation through a

Qualtrics link was also posted to professional society list servs includ-

ing that of the American Society of Transplantation (AST) Outstand-

ing Questions in Transplantation (which includes international mem-

bership), the Turkish Society of Nephrology, and the Canadian Blood

Services Living Donation Advisory Committee.

2.3 Statistical analysis

Each programwas represented only once in the analysis. For programs

with multiple respondents, we selected a single participant to repre-

sent the program using our algorithm in previous studies.7 Responses

to each survey questionwere describedwith percentages and frequen-

cies. 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 respondents, as per previous

methods.1,7 For questions where participants were asked to “select all

that apply,” the denominator for calculating percentages was the num-

ber of participants responding to that question. All analyses were per-

formed using R for windows version 1.2.5042 (RStudio Inc., Boston,

MA, USA).

3 RESULTS

Respondents (n= 62) represented 19 countries in five continents. The

majority of the participants were transplant nephrologists (75.8%), fol-

lowed by transplant surgeons (8.1%), coordinators (3.2%), and pharma-

cists (3.2%), while 9.7%were other transplant professionals.

Overall, 90.3% of respondents at international centers encourage

vaccination for all patients on thewaiting list andprior to planned living

donor transplants (Table 1). Twelve percent of respondents reported

that they have decided to inactivate unsensitized candidates (calcu-

lated panel reactive antibody, cPRA <80%) until they received the

two doses of vaccination, and 7% report inactivating candidates who

have received their first vaccine dose pending receipt of their sec-

ond dose. Management of organ offers for asymptomatic patients

who were found to be COVID-19+ with and without prior infection

are similar in U.S.7 and international survey responses. International

participants appeared more conservative for deceased donor accep-

tance among waitlisted patients in the context of the pandemic. Inac-

tivation of patients with cPRA <80% until they receive a complete

two-dose vaccine course was higher in international participants com-

pared to U.S. participants (11.7% vs. 1.1%) (Figure 1A). Acceptance

of organs for unvaccinated patients who are not highly sensitized, fol-

lowed by vaccination 4–12 weeks after transplant, was also a less

common practice in international compared to U.S. centers (66.7%

vs. 83.7%). Although none of the U.S. centers reported inactivating

highly sensitized patients with cPRA≥80%until they receive complete

two-dosevaccine course, 16.9%of international participants inactivate

these highly sensitized patients pending complete vaccination (Fig-

ure 1B). More than half of the international respondents (52.5%) wait

>4 weeks after completion of a recipient candidate’s vaccination to

schedule a living donor kidney transplant, while 35.8% of U.S. respon-

dents wait >4 weeks. Regarding deceased donor transplants, most of

the international respondents (87.5%) recommend recipients to wait
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TABLE 1 Transplant practices related to vaccination status

How do you educate your kidney transplant candidates regarding acceptance of COVID-19 vaccine, when available?

(N= 62)

% (n)

We encourage vaccination on the waiting list and prior to planned living donor transplant 90.3% (56)

We counsel that benefits and risks are uncertain in the transplant population and defer topatient preference 17.7% (11)

We request that patients contact the transplant center after receiving the vaccine 12.9% (8)

Other 3.2% (2)

How are you tracking vaccination status of candidates on your waiting list? (N= 59) % (n)

Asking patient at time of organ offer 45.8% (27)

Asking all listed patients to update their coordinator after vaccination 42.4% (25)

Directed inquires by program staff 28.8% (17)

Other 10.2% (6)

How long is your center waiting after completion of a recipient’s vaccination to schedule a living donor kidney transplant

(N= 61)

% (n)

0–2weeks 11.5% (7)

>2–4weeks 36.1% (22)

>4–8weeks 37.7% (23)

>8weeks 14.8% (9)

For those not vaccinated prior to transplant, how long after deceased donor transplant do you recommend recipients wait

to receive their first dose of COVID-19 vaccination? (N= 59)

% (n)

0–2weeks 1.7% (1)

>2–4weeks 11.9% (7)

>4–8weeks 46.8% (27)

>8weeks 40.7% (24)

For asymptomatic patients called in for deceased donor transplant without prior documented COVID-19 infection and

positive nasopharyngeal swabs, which of the following best describes your current practice? (N= 61)

% (n)

Decline the organ, inactive and delay transplant until the patient has negative COVID-19 screens 70.5% (43)

Decline the organ, inactive and delay transplant for at least 30 days, without rescreening 18.0% (11)

Obtain pulmonary imaging (e.g., CT scan) and if clear, proceedwith transplant after informed consent and counseling of

the recipient

6.6% (4)

Check antibody levels and if antibodies are present (suggesting immunity), proceedwith transplant 6.6% (4)

Other 8.2% (5)

For asymptomatic patients called in for deceased donor transplant with prior documented COVID-19 infection (>30 days)

and positive nasopharyngeal swabs, which of the following best describes your current practice? (N= 61)

% (n)

Decline the organ, inactivate and delay transplant until the patient has negative COVID-19 screens 60.7% (37)

Obtain pulmonary imaging (e.g., CT scan) and if clear, proceedwith transplant after informed consent and counseling of

the recipient

22.9% (14)

Check antibody levels and if antibodies are present (suggesting immunity), proceedwith transplant 16.4% (10)

Other 13.1% (8)

Note: ‘N=’ indicates the item denominator, based on number of respondents, and accounting for contingent responses.

Abbreviations: COVID-19, coronavirus disease 2019; CT, computed tomography scan.

>4weeks after deceased donor transplant to receive their first dose of

COVID-19 vaccination. The majority (88.5%) of international respon-

dents declined organs for asymptomatic patients without documented

prior infection who were found to have positive nasopharyngeal swab

nucleic acid testing (NAT)+ during admission for transplant. However,

22.9% of international respondents proceeded with kidney transplant

in NAT+ patients on admission who were at least 30 days from initial

diagnosis with negative chest imaging (Table 1).

4 DISCUSSION

COVID-19 pandemic has been a global concern for public health and

has overwhelming impacts on organ transplantation.1,5,7 During the

initial pandemic period, transplantation volume in the majority of the

countries including U.S., France, and Spain were reduced as 51%, 90%,

and 87%, respectively.11,12 This profound impact of COVID-19 on

transplantation may have potentially devastating effects on patients
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F IGURE 1 (A) International versus United States responses for management of candidate vaccination status with regard to transplant
acceptance for non-highly sensitized (calculated panel reactive antibody, cPRA<80%) patients on deceased donor waiting list. (B) International
versus United States responses for management of candidate vaccination status with regard to transplant acceptance for highly sensitized (cPRA
≥80%) patients on deceased donor waiting list. Respondents to the international survey (n= 62) included practitioners in: Turkey (n= 18; 29%),
Canada (n= 14; 22.6%), India (n= 12; 19.4%), Morocco (n= 2; 3.2%), Spain (n= 2; 3.2%), Argentina (n= 1; 1.6%), Bolivia (n= 1; 1.6%), Egypt (n= 1;
1.6%), Germany (n= 1; 1.6%), Guatemala (n= 1; 1.6%), Italy (n= 1; 1.6%), Mauritania (n= 1; 1.6%), Norway (n= 1; 1.6%), Poland (n= 1; 1.6%),
Portugal (n= 1; 1.6%), Saudi Arabia (n= 1; 1.6%), Ukraine (n= 1; 1.6%), United Kingdom (n= 1; 1.6%), and Vietnam (n= 1; 1.6%)
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on transplant waitlist. The results of this international survey suggest

that practitioners in some countries are less willing to accept deceased

donor organs for waitlist candidates with incomplete COVID-19 vacci-

nation status and to wait longer before scheduling living donor trans-

plant, compared to U.S. practices. These practice differences may be

impacted by lowerCOVID-19 vaccination rates compared toU.S. in the

participant countries anddifferences in access to supportive care in the

event that a patient contracts COVID-19 after transplantation.13

While thenumberof respondentswas limited, a broadenedperspec-

tive can be drawn from this survey results. Patients with end stage

kidney disease may have more a robust response to vaccines before

rather than after kidney transplant,14 and when possible, SARS-CoV-2

vaccines should be given before transplantation.14 In ideal way, trans-

plant candidates should be tried to be completely vaccinated while

they are awaiting transplant. In general, vaccines are recommended

for completion at least 2 weeks prior to transplantation or starting at

1 month after transplantation.14 Despite this recommendation even

acceptance of organs for unvaccinated candidates followed by vacci-

nation 4–12weeks after transplant, was also a less common practice in

international compared to U.S. centers. One-sixth of international par-

ticipants inactivate highly sensitized patients pending complete vac-

cination. More than half of the international respondents wait more

than amonth after completion of a recipient candidate’s vaccination to

schedule a living donor kidney transplant. Access to vaccinations and

other resources may contribute to these differences. Reliable access

to timely, accurate information on the status of deceased donor viral

infection is also essential to inform decisions on organ acceptance and

ensure optimal organ utilization.15

Vaccine mandate and management of patients who refuse vaccina-

tion is a timely and controversial topic. Our U.S. study found that in

Spring 2021, most U.S. transplant programs were encouraging vacci-

nation but were not routinely delaying deceased donor transplant to

complete a full vaccination.7 Updated surveys focused directly on this

topic in current practice are underway. Antibody testing of patients

with a history of COVID-19 infection or vaccination is another impor-

tant topic. Currently, the Transplant Infectious Disease (TID) section

of The Transplantation Society (TTS) does not recommend serologic

antibody testing given the level of protective antibody and duration

of serologic protection have not yet been defined, particularly in the

transplant population.3 There are a range of assays with different tar-

gets, not all detect neutralizing antibodies, and most do not provide

resultswith titers. The presence of antibodiesmay also represent reac-

tion to vaccine but not protection from infection. The Organ Procure-

ment andTransplantationNetwork (OPTN) concluded that at this time,

there is insufficient evidence to support the use of SARS-CoV-2 anti-

body donor testing as a marker for assessing safety or potential trans-

mission risk to recipients.16

Our study has limitations. Respondents were identified by online

outreach to limited transplant professionals in limited number of coun-

tries, and not all programs are represented. These survey data reflect

the opinions and experiences of the respondents at the time of com-

pletion, and given the rapidly dynamic nature of the COVID-19 pan-

demic, may not be reflective of subsequent practice and when COVID-

19 vaccines are more widely available particularly the management of

patients who receive the three-dose vaccination regimen.

In conclusion, transplant practitioners in some countries are less

willing to accept deceased donor organs for waitlist candidates with

incomplete COVID-19 vaccination status and to wait longer before

scheduling living donor transplant, compared to U.S. practices. More

research is needed to inform the risks and benefits of these prac-

tices, guide the optimal approach to vaccination before and after trans-

plant including the emerging use of vaccine boosters, and the timing

of transplantation in patients with recovered COVID-19 in all practice

settings.8–10
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