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SARS-CoV-2 infection represents a new challenge for solid organ transplantation (SOT) with evolving recommendations. A cross-sectional survey was performed (February–June 2024) to describe practices among Member States of the Council of Europe (COE) on the use of organs from deceased donors with resolved or active SARS-CoV-2 infection. Overall, 32 out of 47 Member States with a transplant program participated in the study. Four (12.5%) countries did not use organs from deceased donors either with resolved or with active SARS-CoV-2 infection and 8 (25%) countries accepted organs only from deceased donors with resolved SARS-CoV-2 infection. Donor evaluation for SARS-CoV-2 included universal screening with standard PCR testing on respiratory specimens generally (61.4%) performed within 24 h prior to organ recovery. Further microbiological, immunological and radiological investigations varied. Most waitlisted patients receiving organs from a deceased donor with active (94.5%) or resolved (61.5%) SARS-CoV-2 infection were preferred to have natural, vaccine-induced or hybrid SARS-CoV-2 immunity. Most countries did not require recipients to undergo specific anti-SARS-CoV-2 treatment as pre-exposure (0%), post-exposure prophylaxis (15.4%) or modification of immunosuppression regimen (24%). This study highlights similarities and heterogeneities in the management of SARS-CoV-2 positive donors between COE countries, and a potential to safely expand donors’ pool.
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INTRODUCTION
The increasing gap between patients on the waiting list and organ availability has led to the use of organs from donors with well-known and emerging infections, supported by the improvement of risk mitigation strategies to avoid donor derived infections [1].
At the beginning of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic, uncertainties existed regarding the route of transmission of SARS-CoV-2; this created pressure on transplant systems to recommend universal donor screening and advise against solid organ transplantation (SOT) from donors testing positive for SARS-CoV-2 [2]. Such restrictive policies resulted in the loss of a significant number of lifesaving and life-enhancing organs [3]. Based on growing evidence of the biology of SARS-CoV-2, along with the availability of effective vaccines and new treatment options, these recommendations have been challenged and transplant systems worldwide have adopted various policies and regularly updated guidance for organ acceptance and recipient management [2, 4, 5].
This manuscript describes current transplantation practices in Member States of the Council of Europe (COE) with regards to the use of organs from deceased donors with resolved or active SARS-CoV-2 infection.
MATERIALS AND METHODS
A questionnaire-based cross-sectional survey was developed based on a scoping review of the literature and was independently reviewed by four study investigators (PAG, MP, EG, MLB) who were part of an expert panel. A definitive questionnaire with 50 items covering specific domains was based on the full consensus of the investigators. The survey was sent by the European Directorate for the Quality of Medicines and HealthCare (EDQM) of the Council of Europe (COE) to Member States of the COE. The survey was hosted on a cloud-based software (SurveyMonkey®, San Mateo, CA, United States) between February and June 2024. Member States who were willing to participate were included.
A deceased donor with resolved SARS-CoV-2 infection was defined as a donor who died after the resolution of symptoms and had viral clearance documented by a negative SARS-CoV-2 RT-PCR or antigenic test in respiratory samples. A deceased donor with active SARS-CoV-2 infection was defined as a donor who died and had a positive SARS-CoV-2 RT-PCR or antigenic test in respiratory samples.
The reference European committee on organ transplantation of the COE (CD-P-TO) approved the study and all procedures were in accordance with established ethical standards (TO129).
Statistical Analysis
A descriptive analysis was performed. Continuous variables are expressed as the median and range. All proportions were calculated as percentages of patients with available data. Data analyses were performed with Stata 17 software.
RESULTS
General COE Practices
Thirty-two out of 47 Member States of the COE participated in the study. Four countries do not have an active transplant program. Around 4 (12.5%) countries did not use organs from deceased donors with either resolved or active SARS-CoV-2 infection and 8 (25%) countries did not accept organs from deceased donors with active SARS-CoV-2 infection because of uncertainties regarding the risk of SARS-CoV-2 transmissibility (Figures 1, 2).
[image: Figure 1]FIGURE 1 | Use organs from deceased donors with resolved or active SARS-CoV-2 infection across Council of Europe Member States.
[image: Figure 2]FIGURE 2 | European map of countries participating to the study.
Use of Organs From Deceased Donors With Resolved SARS-CoV-2 Infection
Overall, 28 (87.5%) countries accepted organs from deceased donors with resolved SARS-CoV-2 infection. This transplantation practice was active for a median of 26.2 months (range 17.3–48.8 months), from June 2020 to June 2024. Organs accepted for transplantation from donors with resolved SARS-CoV-2 infection included kidney (28/28, 100%), liver (27/28; 96.4%), heart (25/28; 89.3%), pancreas (21/28; 75%), lung (18/28; 64.3%) and bowel (17/28; 60.7%).
Organ procurement was allowed from deceased donors who died at least an average of 11.4 days (range 0–30 days) after resolution of symptoms for non-lung transplant and an average of 14.5 days (range 10–21 days) for lung transplant. All countries required the donor to be asymptomatic at the time of procurement and to have viral clearance documented by a negative SARS-CoV-2 PCR in nasopharyngeal swab (NPS) and/or lower respiratory tract (LRT) sample. The main reasons for refusal of organs from donors with resolved SARS-CoV-2 infection are listed in Table 1.
TABLE 1 | Reasons for the rejection of donors with resolved or active SARS-CoV-2 infection.
[image: Table 1]Use of Organs From Deceased Donors With Active SARS-CoV-2 Infection
Overall, 20 (62.5%) countries accepted organs from deceased donors with active SARS-CoV-2 infection. This policy was active on average for 24.1 months (range 17.1–48.1 months), between November 2020 and June 2024. Organs considered for donation from patients with active SARS-CoV-2 infection included kidney (19/20; 95%), heart (18/20; 90%), liver (19/20; 95%), pancreas (15/20; 75%), lung (2/20; 10%) and bowel (6/20; 30%). All countries required the donor to be asymptomatic or mildly symptomatic for SARS-CoV-2 infection to allow donation. The main reasons for refusal of organs from donors with active SARS-CoV-2 infection are listed in Table 1.
Recipients With Active or Resolved SARS-CoV-2 Infection
In general, recipients with active SARS-CoV-2 infection were not allowed to receive organs from donors with active SARS-CoV-2 infection (11/21; 52.4%), except by case-by-case infectious disease evaluation (8/21; 38.1%). Only one country allowed transplantation of individuals with active infection routinely.
Patients with recently resolved SARS-CoV-2 positivity could be re-entered on the transplant waiting lists in most cases after resolution of symptoms and documented virological cure with negative SARS-CoV-2 PCR (19/24; 79.2%). The minimum duration of recipient symptoms from SARS-CoV-2 onset to allow transplantation averaged 19 days (range 0–90).
Screening and Eligibility of Waitlisted Patients
Overall, most national protocols (27/32; 84.4%) recommend waitlisted patients to be vaccinated with a median of 3 doses (range 2–5) of SARS-CoV-2 vaccine. SARS-CoV-2 vaccination was mandatory for waitlisted patients in 5 out of 32 (15.6%) countries. Based on current protocols, SARS-CoV-2 IgG measurement was not routinely performed for most waitlisted patients before transplantation (21/32; 62.6%). SARS-CoV-2 virus-specific cell-mediated immunity was regularly determined before transplantation only in three countries.
Most waitlisted patients were allowed to receive organs from a deceased donor with active (94.5%) or resolved (61.5%) SARS-CoV-2 infection, only if they met specific conditions. Mandatory criteria are listed in Table 2.
TABLE 2 | Conditions required by potential recipients to receive organs from donors with resolved or active SARS-CoV-2 infection.
[image: Table 2]The majority (17/25; 68%) of national protocols had a specific recipient informed consent required for patients receiving organs from a deceased donor with resolved or active SARS-CoV-2 infection.
Standard Donor SARS-CoV-2 Screening
Current strategies for donor screening for SARS-CoV-2 included evaluation by SARS-CoV-2 PCR. Testing recommendations for non- lung, non-bowel donation included collection of samples from the LRT and NPS (10/29; 34.5%) and from the LRT or NPS (13/29; 44.8%). Most countries performed the assay (18/29; 62.1%) within 1 day before organ recovery.
Regarding lung and bowel donation, routine recommendations were to collect samples from the LRT and NPS (18/26; 69.2%) or only from the LRT (4/26; 15.4%). Most countries performed the assay (17/28; 60.7%) within 1 day before to organ recovery.
Specific Donor SARS-CoV-2 Screening for Deceased Donors With Active or Resolved SARS-CoV-2 Infection
SARS-CoV-2 cycle threshold (Ct) values were required and considered in decision-making processes in 9 countries (11/28; 39.3%) and on a case-by-case basis in 3 countries (3/28; 10.7%).
SARS-CoV-2 IgG measurement and/or SARS-CoV-2 virus-specific cell-mediated immunity was not routinely performed in most donors (27/30; 90%).
SARS-CoV-2 PCR was performed on samples of donor organ biopsy in two countries (2/26; 7.7%) only for deceased donors with active SARS-CoV-2 infection and in one country (1/26; 3.8%) both for active and resolved SARS-CoV-2 donors. SARS-CoV-2 PCR on preservation fluid and analysis of donor organ quality with biopsy was recommended at time of donation only in one country mainly for research purpose.
Chest imaging with computed tomography (CT) scan was routinely performed both for donors with resolved or active SARS-CoV-2 infection (16/28; 57.2%) and only for active (2/28; 7.1%). No routine CT imaging was usually required in 10 out of 28 (35.7%) countries, except in specific settings.
Hospital Setting Preventive Measures for Transplantation
During organ procurement and transplant, infection control measures included the use of filtering facemasks (N95, FFP2 and FFP3) (23/28; 82.1%), eye protection (19/28; 67.6%), dedicated operating theatres (7/28; 25%) and standard gloves and gowns (28/28; 100%).
Recipients of organs from donors with resolved SARS-CoV-2 infection were not placed in isolation and were managed per routine in most countries (20/26; 76.9%). Other countries placed recipients in isolation in an individual room in a non-SARS-CoV-2 area (5/26; 19.2%) or considered hospital-specific procedures (1/26; 3.9%).
Recipients of organs from donors with active SARS-CoV-2 were isolated based on local centre protocols (10/17; 58.8%), isolated in an individual room in a general ward (5/17; 29.6%) or in a SARS-CoV-2 area (1/17; 5.9%). Only one country managed the recipients without specific isolation procedures.
Among countries performing lung transplantation from donors with resolved SARS-CoV-2 infection, 77% (14/18) manage recipients after transplantation routinely, while 11% (2/18) place recipients in isolation in an individual room in a non-COVID-19 area but with isolation procedures. Among the two countries performing lung transplantation from active COVID-19 donors, one manages recipients as routinely and the other one did not specify the isolation procedure.
Vaccination was mandatory for healthcare workers in 37.5% (12/32) countries and was required for family members visiting hospitals in one country.
SARS-COV-2 infections related to the organ procurement or transplantation among healthcare workers were not observed in most countries for which data were available (21/21; 100%).
Treatment Strategies After Transplant
None of the countries recommended routine pre-exposure prophylaxis before transplant for recipients of organs obtained from donors with resolved or active SARS-CoV-2 infection. Post-exposure prophylaxis was not suggested after transplant for recipients of organs with resolved and/or active SARS-CoV-2 infection in most COE countries (22/26; 84.6%). With regards to lung transplantation, most countries performing lung transplantation from donors with resolved SARS-CoV-2 infection (16/18; 88%) do not perform any post-exposure prophylaxis on recipients, as well as one out of the two countries performing lung transplantation from active COVID-19.
Immunosuppression regimens were not routinely changed after transplantation in most countries (19/25; 76%). Within the 10 countries performing transplants for recipients with active SARS-CoV-2 infection, 1 (10%) recommended specific SARS-CoV-2 treatment after transplant and 2 (20%) suggested immunosuppression regimen modification.
Follow-Up After Transplant and Recipient Outcome
After transplantation, all recipients were routinely monitored clinically, about half virologically with periodic SARS-COV-2 PCR in respiratory samples (46.3%, 13/28) and only two immunologically (7.1%, 2/28) with SARS-COV-2 serological testing. No donor derived SARS-CoV-2 infection was described in any country.
Survey results are summarized in Supplementary Tables S1–S18.
DISCUSSION
This survey provides an overview of the policies and real-life use of SARS-CoV-2 positive donors for SOT in 32 countries across Europe. To our knowledge, this is the first international assessment using a standardized questionnaire and providing detailed information about the management practice of organs obtained from deceased donors with resolved or active SARS-CoV-2 infection.
Since the beginning of the pandemic, SARS-CoV-2 infection caused discarding many organs while efforts to maintain SOT activities were being made worldwide [2, 3]. Through our survey, we found increasing support to the acceptance of grafts from deceased donors SARS-CoV-2 positive in Member States of the COE. However, we also identified four countries where organs from deceased donors, either with resolved or active SARS-CoV-2 infection, are not used, as well as eight countries where organs from deceased donors with active SARS-CoV-2 infection are not accepted for SOT.
On the basis of this survey and recent worldwide experience, transplantation of non-lung and non-bowel organs from donors with active SARS-CoV-2 infection is considered safe, without evidence of SARS-CoV-2 transmission. In addition, good short-term outcomes, in terms of graft loss and mortality, have been observed and confirmed in our survey [6–10]. This should prompt more countries to reconsider their policies with regards to the use of organs from SARS-CoV-2 positive donors. However, SARS-CoV-2 infection could potentially lead to adverse outcomes in the long-term, likely due to subclinical endothelial dysfunction, hypercoagulability and organ injury in potential donors; pertinent data on this point are limited from both this COE survey and other available studies [11]. Similar patient and graft survival has been reported among kidney and liver transplant recipients over 1 year after transplantation, regardless of donor SARS-CoV-2 infection status [8, 12–14]. Nonetheless, an Italian study with 1 year follow-up found significantly higher rates of hepatic artery thrombosis among recipients of liver grafts from SARS-CoV-2 positive compared with SARS-CoV-2 negative donors [11, 15]. Moreover, an increase in 6- and 12-month mortality has been observed among recipients of hearts obtained from donors with active SARS-CoV-2 infection compared with recipients of hearts from donors with no SARS-CoV-2 infection or with a history of resolved SARS-CoV-2 infection [14]. Further research is needed to evaluate the long-term evolution of recipients from SARS-CoV-2-positive donors, particularly for vascular complications, and to define a more tailored approach to the donor pool.
The use of lung from COVID-19 positive donors is being explored in two COE countries. Recent series have confirmed that lungs from donors with a positive SARS-CoV-2 PCR might be successfully used with cautious donor selection with comparable early post-transplant outcomes to lung allografts from COVID-19-negative donors [10, 14, 16–18]. Lung donor selection include asymptomatic status, high Ct levels (>30–35) and symptom onset or SARS-CoV-2 test positivity older than 20 days [10, 14, 16–18]. Of note that high Ct levels tend to correlate with culture negativity, but Ct values are not available on many platforms and, when obtained, such values may not be comparable between different platforms and laboratories [2]. Further analysis with longer follow-ups is warranted to determine the safety of utilization of COVID-positive donor lungs.
Current strategies for donor evaluation for SARS-CoV-2 infection include universal microbiologic screening with standard SARS-CoV-2 PCR testing, mostly performed within 24 h prior to organ recovery. In keeping with international recommendations, all but one country considered LRT specimen mandatory for lung donation, on the basis of previous unexpected SARS-CoV-2 donor-derived infection in lung recipients, despite negativity of NPS in the donor [6, 10, 19]. Some experts consider that, due to the impact of SARS-CoV-2 positive testing on organ discard, resource utilization and on the basis of data supporting safety of transplanting SARS-CoV-2 non-lung organs, universal testing of non-lung deceased asymptomatic donors should be reconsidered [20].
SARS CoV-2 PCR testing on grafts was performed in three countries; tissue positivity was recently found to be associated with vascular complications after liver transplantation [15]. Further radiological investigations of donors were performed in ∼65% of countries either per protocol or on an individual basis to assess organ damage. Of note, the interpretation of CT scans is challenging, as abnormal CT images are common in SARS-CoV-2 infected patients, even when asymptomatic [21].
In most COE countries, waitlisted patients receiving organs from a deceased donor with active or resolved SARS-CoV-2 infection were preferred to have natural, vaccine-induced or hybrid SARS-CoV-2 associated immunity; documented immunological response was rarely required, so the impact of vaccination is uncertain. Pre-transplant SARS-CoV-2 vaccination should be strongly favored given the expected improvement of immune responses before transplant, the possible decreased risk of complications when infection occurs and the advancement in the use of organs from SARS-CoV-2-positive donors [22]. The exclusion of patients from the transplant waiting list for declining SARS-CoV-2 vaccination was performed in about 15% of COE countries and represents a controversial ethical topic [22].
Wide variability exists in transplant practices for SARS-CoV-2 positive candidates for transplantation. The excellent graft and patient post-transplant outcomes presented in recent series favor an individualized approach [23].
Overall, clinical monitoring of recipients of organs from SARS-CoV-2 positive donors was routine across COE countries. Anti-SARS-CoV-2 pre-exposure or post -exposure prophylaxis was not required, and standard immunosuppression was generally recommended.
Healthcare workers were identified early in the pandemic to be at higher risk of contracting SARS-CoV-2 infection [24]. Optimal infection control measures were recommended in COE countries to perform SOT from SARS-CoV-2 positive donors, with no reported infections related to the organ procurement or transplantation among healthcare professionals.
Our study has several limitations. Firstly, it is a survey, which does not allow to establish any causative link or consensus statement, but may serve as a basis for further studies and protocols. Secondly, almost one-third of the COE countries did not join the survey and some of them did not fulfill all the questions, introducing a potential selection bias and providing an unbalanced representation of COE activity. Thirdly, data on infections among healthcare workers were frequently not available. Finally, the SARS-CoV-2 pandemic situation is fluid and requires regular updating of practices and policies. Therefore, the description made in this paper is likely to change in the near future.
In conclusion, our survey provides the first international assessment on the use of organs from SARS-CoV-2 positive donors in Europe. Growing evidence on the absence of transmission and good short-term outcomes with organs from deceased donors with resolved or active SARS-CoV-2 infection has led to increasing support for the acceptance of such grafts in Member States of the COE. Similarities and differences in management across countries are significant. Additional standardized protocols and prospective studies are needed to assess the best management and long-term outcomes of recipients of organs from SARS-CoV-2 infected donors and to define a more nuanced approach towards safely maintain the donor pool.
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