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Summary of recommendations 

1. Background and Methods 

2. Immunosuppression therapy in the setting of COVID-19 

Weak recommendation 

We suggest temporary adjustment of maintenance immunosuppression for patients with COVID-19. 

Weak recommendation against 

We suggest against pre-emptive adjustment of maintenance immunosuppression to prevent acquisition of COVID-19. 

3. Anti COVID-19 therapy in solid organ transplant recipients 

We make no recommendation for specific therapy for COVID-19. We suggest following national guidance pertaining to 

treatments in the general population. 

4. Modifications to induction immunosuppression and rejection treatment in solid organ 
transplant recipients 

Weak recommendation against 

We suggest against modification to induction immunosuppression.  We suggest continuing with routine care. 

5. Prophylaxis against COVID-19 in solid organ transplant recipients 

We make no recommendation for or against prophylactic treatment for SARS-CoV-2. We suggest following the guidance available 

for the general population. 

Good practice statement 

We recommend transplant recipients and those waiting for transplant should follow public health guidance, including but not 

limited to, physical distancing, hand hygiene, and wearing a mask. 

6. Decision to proceed with organ transplant or organ replacement therapy in the setting of 
COVID-19 

Weak recommendation 

We suggest proceeding with transplantation. 

7. Transplantation from potential organ donors positive for COVID-19 

Strong recommendation against 

We recommend against transplantation of organs retrieved from deceased donors with active COVID-19 infection, particularly 

in the case of lung transplantation. 

Weak recommendation 

We suggest proceeding with solid organ transplantation from living and deceased donors with a resolved COVID-19 infection. 

8. PCR methods and repeat testing for diagnosis of COVID-19 in potential deceased organ 
donors 

Strong recommendation 

We recommend PCR testing of all patients who are potential deceased organ donors. 
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Strong recommendation 

We recommend PCR testing of both upper and lower respiraory tract samples of all patients who are potential deceased organ 

donors within 24 hours prior to organ recovery. 

Good practice statement 

Lower respiratory samples should be collected by methods that produce the least risk of aerosol generation (e.g. endotracheal 

aspirate as opposed to bronchoalveolar lavage (BAL)). 

Weak recommendation against 

We suggest against repeat PCR testing from the same collection site of patients who are potential donors. 

Good practice statement 

Screening of patients who are potential donors and recipients should include pre-recovery or pre-transplant evaluation for 

COVID-19 risk factors such as absence of symptoms, risk of potential exposure, and travel history. 

 

9. CT scan accuracy for diagnosis of COVID-19 in potential deceased organ donors 

Strong recommendation against 

We recommend against routine thoracic computed tomography (CT) scans for COVID-19 screening for potential deceased organ 

donors. 

Weak recommendation 

We suggest that the results of PCR testing supersede any contradictory information from available thoracic computed 

tomography (CT) scan results. 

10. SARS-CoV- 2 antibodies post infection with COVID-19 in potential deceased organ donors 

We make no recommendation regarding the use of antibody screening to evaluate the risk of COVID-19 transmission from 

potential deceased organ donors to organ recipients. 
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1. Background and Methods 

Background 

All aspects of global healthcare systems have been strained in response to the COVID-19 pandemic. In addition to this general stress, 

organ donation and transplantation (ODT) systems have been forced to contend with specific issues such as possible donor to recipient 

transmission and immunosuppression in transplant recipients. In the early stages of the pandemic, many centers closed their living 

donor programs and deceased donor referrals dropped significantly.1 Questions were raised as to how best to proceed with life saving 

transplants while balancing the risks posed by COVID-19. 

In response, Canadian Blood Services, the Canadian Donation and Transplantation Research Program, the Canadian Society of 

Transplantation and the Peter Morris Centre for Evidence in Transplantation came together to undertake a literature review and 

recommendation generation process to offer guidance to donation and transplant programs and clinicians. The first step of the process 

was a summary of international recommendations that created an overview of the breadth of topics addressed by other organizations.2 

The goal of this collaboration is to create rigorously developed clinical practice recommendations that address the full spectrum of ODT 

activity during the pandemic. The planning and scientific committees agreed that the most urgent need was to create recommendations 

regarding 1) SARS-CoV-2 screening methods of patients who are potential deceased donors and 2) treatment and protection of 

transplant recipients and patients awaiting transplantation. This manuscript describes the methods used and provides a summary of 

recommendations. 

Methods 

Development of Recommendations 

Recommendations were developed using a rapid response approach.3-5  Our process also emphasized involvement of patient partners 

and we informed all recommendations with transparent and systematic literature reviews according to the GRADE process6 while 

endeavoring to incorporate and address all domains of the AGREE II framework.7 

Guideline panel members were selected through an informal process, using purposeful sampling. Through the purposeful sampling, we 

emphasized the inclusion of: 1) authors of the systematic reviews informing our recommendations, 2) patient partners who have lived 

experience with solid organ transplantation (SOT), 3) a full spectrum of transplant clinicians who are involved in the management of 

solid organ transplant recipients (SOTr) at risk for, or infected with COVID-19, and 4) methodologists with expertise in health research 

methodology and guideline development. In selecting the panel members, we strived to minimize, if not eliminate, financial and 

intellectual conflicts of interest including disclosure statements from all participants. Research ethics approval was not requested for 

these systematic reviews of the literature and guideline development. 

Clinical questions were developed by working group members, and with the help of an information specialist, we conducted a 

systematic search of Medline, EMBASE, and the Cochrane library. A single search strategy was used  for both the deceased donation 

and recipient treatment and protection clinical questions (see Appendix #). Studies were included which provided direct evidence for 

the donation and transplantation population as well as indirect evidence from several systematic reviews of the general population. The 

first search strategy was designed and executed June 18-21, 2020 and updated once August 22-28, 2020 and again Jan 9-10, 2021. 

Multiple electronic databases were searched for references published since 2019 without language or publication type limits. Due to 

the sparsity of evidence on management of COVID-19 in SOT, we retained peer reviewed reports (excluding pre-prints) using most 

study designs, including case series of at least five patients. Two case reports of donor to recipient transmission following lung 

transplantation were added after the formal search based on continued informal literature surveillance. 

For each clinical question, teams of reviewers screened the titles and abstracts independently and in duplicate of the identified citations 

using pre-specified eligibility criterion. Criterion for eligibility was adapted for specific questions where updated searches retrieved 

studies of higher quality (See Appendix # for full details of included studies)  Subsequent to the title and abstract screening, the same 

process was repeated for the eligible full texts. From the final set of eligible articles, reviewers extracted the data relevant to the 

characteristics of the cohorts, interventions, comparative groups, and outcomes. 

We assessed the risk of bias of each eligible study guided by the Risk of Bias in Non-Randomized Studies – Interventional (ROBINS-I) 

tool.8 In assessing our overall certainty in the body of evidence, we used the GRADE process.6 Table 1 provides a guide to the 

difference in interpretation between strong (we recommend) and weak (we suggest) recommendations in the GRADE framework for 

different intended stakeholders.9 Evidence profiles and detailed evidence to decision tables generated in the web-based application 

MAGICapp™ are available at … 

When possible, we conducted a meta-analysis of proportions for each organ group and outcome separately. Due to the paucity of 
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studies conducting a direct comparison, we conducted a random effect meta-analysis of proportions and sub-classified the studies 

based on the patient group evaluated (studies evaluating the risk of COVID-19 in the kidney transplantation as compared to studies 

evaluating the risk of COVID-19 in the renal replacement therapy population). In doing so, we conducted an indirect comparison of two 

groups of interest, in the form of between study subgroup analyses. To avoid minimizing the weight attributed to studies with few 

events (few events are informative as they may represent a true low risk population), we utilized the Freeman-Tukey 

transformation10 to equalize the weights across studies. STATA’s metaprop11 package provided the platform for the conduct of our 

meta-analyses. 

References 

1.         Kumar D. C4 article: Implications of COVID-19 in transplantation. Am J Transplant 2020. 

2.         Weiss MJ, Lalani J, Patriquin-Stoner C, et al. Summary of International Recommendations for Donation and Transplantation 

Programs During the Coronavirus Disease Pandemic. Transplantation 2021;105:14-7. 

3.         Garritty CM, Norris SL, Moher D. Developing WHO rapid advice guidelines in the setting of a public health emergency. Journal of 

clinical epidemiology 2017;82:47-60. 

4.         Morgan RL, Florez I, Falavigna M, et al. Development of rapid guidelines: 3. GIN-McMaster Guideline Development Checklist 

extension for rapid recommendations. Health Res Policy Syst 2018;16:63. 

5.         Rapid responses in the context of COVID-19: Accelerated guidelines method. 2020. (Accessed April 15, 2020, 

at https://www.has-sante.fr/jcms/p_3168771/en/methode-d-elaboration-des-reponses-rapides-dans-le-cadre-du-covid-19.) 

6.         Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction—GRADE evidence profiles and summary of findings 

tables. Journal of clinical epidemiology 2011;64:383-94. 

7.         Brouwers MC, Kho ME, Browman GP, et al. AGREE II: advancing guideline development, reporting and evaluation in health care. 

CMAJ : Canadian Medical Association journal = journal de l'Association medicale canadienne 2010;182:E839-42. 

8.         Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in non-randomised studies of interventions. 

BMJ (Clinical research ed) 2016;355:i4919. 

9.         Guyatt GH, Oxman AD, Kunz R, et al. Going from evidence to recommendations. BMJ (Clinical research ed) 2008;336:1049-51. 

10.       Miller JJ. The Inverse of the Freeman – Tukey Double Arcsine Transformation. The American Statistician 1978;32:138-. 

11.       Nyaga VN, Arbyn M, Aerts M. Metaprop: a Stata command to perform meta-analysis of binomial data. Archives of Public Health 

2014;72:39. 
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2. Immunosuppression therapy in the setting of COVID-19 

Weak recommendation 

We suggest temporary adjustment of maintenance immunosuppression for patients with COVID-19. 

Clinical Question/ PICO 

Population:  Adult kidney transplant recipients with known or suspected COVID-19 

Intervention:  Adjustment to maintenance immunosuppression therapy 

Comparator:  Routine care (no adjustment to maintenance immunosuppression therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

9  Critical 

Based on data from: 432 

patients in 18 studies. 1 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. In-
hospital survival ranged from 33% to 

100%. Specifically, two studies (total n 
of 18) reported survival rates of 33% 
(one reported reducing doses but not 

withholding immunosuppressive agents. 
The other reported with-holding all 

immunosuppressive agents). Two other 
studies (n of 45) reported survival rates 

of 50% and both with-held 
immunosuppressive agents. The 

remaining studies reported survival 
rates between 75% to 100% 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
worsen in-hospital 

survival. 

30-Day Survival 

9  Critical 

Based on data from: 243 
patients in 6 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 
but rather their dose reduced. 30-day 

survival ranged from 33% to 100%. 
Specifically, one study (total n of 6) 

reported survival rates of 33% (reported 
with-holding all immunosuppressive 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
worsen in-hospital 

survival. 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

agents). One other study (n of 16) 
reported survival rates of 50% after 
withholding all immunosuppressive 

agents. The remaining studies reported 
survival rates between 75% to 100% 

In-Hospital Graft 

Survival 

9  Critical 

Based on data from: 142 
patients in 5 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. In-
hospital graft survival ranged from 92% 

to 100%. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy improves or 

worsen in-hospital graft 
survival 

30-Day Graft 

Survival 

9  Critical 

Based on data from: 81 
patients in 4 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 
but rather their dose reduced. 30-day 
graft survival was 100% in all studies. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy improves or 
worsen 30-day graft 

survival 

In-Hospital Renal 

Failure 

9  Critical 

Based on data from: 167 

patients in 8 studies. 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of in-hospital mortality ranged from 5% 
to 56%. The higher rates of renal failure 
were observed in 2 studies with a total 
sample size of 64 patients. In one study, 

the authors withheld 
immunosuppression. The practice of 

withholding immunosuppressive agents 
was variable across patients. This 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy improves or 

worsen in-hospital renal 
failure 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

observation was similar to that seen in 
studies reporting lower rates of in-

hospital renal failure. 

30-day Renal 

Failure 

9  Critical 

Based on data from: 6 
patients in 1 studies. 

(Observational (non-
randomized)) 

One single study in which the authors 
withheld tacrolimus in all patients and 
myfortic in one patient. The authors 
observed 30-day (long-term) renal 

failure in 2 patients (33%). 

Very low 
One single 

observational 
study without 

control group of 
patients who had 

no changes to 
their 

immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 

decreases 30-day renal 
failure 

In-Hospital 
Bacterial 

Infection 

6  Important 

Based on data from: 86 
patients in 4 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of in-hospital bacterial infection ranged 

from 6 to 62%. There was no 
discernable trend in withdrawal or 
reduction of immunosuppression 

contributing to the wide range of risk of 
in-hospital bacterial infections. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

bacterial infection 

In-Hospital 
Supplemental 

Oxygen 

6  Important 

Based on data from: 245 
patients in 10 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of need for supplemental oxygen 

ranged from 17 to 100%. There was no 
discernable trend in withdrawal or 
reduction of immunosuppression 

contributing to the wide range of need 
for supplemental oxygen. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 
supplemental oxygen 

30-Day 
Supplemental 

Based on data from: 96 
patients in 2 studies. 

(Observational (non-

Both studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

Very low 
Observational 

studies without 

We are uncertain 
whether adjustment to 

maintenance 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Oxygen 

 

randomized)) 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of need for supplemental oxygen 

ranged from 29 - 50%. There was no 
discernable trend in withdrawal or 
reduction of immunosuppression 

contributing to the wide range of need 
for supplemental oxygen. 

control group of 
patients who had 

no changes to 
their 

immunosuppressiv

e agents. 

immunosuppression 
therarpy increases or 

decreases 30-day 
supplemental oxygen 

In-Hospital 
Mechanical 

Ventilation 

9  Critical 

Based on data from: 361 
patients in 16 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of need for mechanical ventilation 

ranged from 0 to 75%. There was no 
discernable trend in withdrawal or 
reduction of immunosuppression 

contributing to the wide range of need 
for mechanical ventilation 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

mechanical ventilation 

In-Hospital Non-
Invasive 

Ventilation 

6  Important 

Based on data from: 204 
patients in 8 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of need for non-invasive ventilation 
ranged from 3 to 50%. There was no 
discernable trend in withdrawal or 
reduction of immunosuppression 

contributing to the wide range of need 
for non-invasive ventilation. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

non-invasive ventilation 

30-Day Non- Based on data from: 112 Three studies reported on cohorts of Very low We are uncertain 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Invasive 

Ventilation 

6  Important 

patients in 2 studies. 

(Observational (non-
randomized)) 

patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of need for non-invasive ventilation 

ranged from 11 to 50%. There was no 
discernable trend in withdrawal or 
reduction of immunosuppression 

contributing to the wide range of need 
for non-invasive ventilation. 

Observational 
studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

whether adjustment to 
maintenance 

immunosuppression 
therarpy increases or 

decreases 30-day non-
invasive ventilation 

In-Hospital 

ARDS 

9  Critical 

Based on data from: 146 
patients in 10 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of need for ARDS ranged from 0 to 

67%. There was no discernable trend in 
withdrawal or reduction of 

immunosuppression contributing to the 
wide range of ARDS risk. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 

decreases in-hospital ards 

30-Day ARDS 

 

Based on data from: 6 
patients in 1 studies. 

(Observational (non-
randomized)) 

One single study in which the authors 
withheld tacrolimus in all patients and 
myfortic in one patient. The authors 
observed no cases of 30-day ARDS. 

Very low 
One single 

observational 
study without 

control group of 
patients who had 

no changes to 
their 

immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 

decreases 30-day ards 

In-Hospital ICU 

Admission 

9  Critical 

Based on data from: 270 
patients in 12 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 

decreases in-hospital icu 
admission 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of need for ICU ranged from 0 to 83%. 

There was no discernable trend in 
withdrawal or reduction of 

immunosuppression contributing to the 
wide range of risk for ICU admission 

30-Day ICU 

Admission 

 

Based on data from: 106 
patients in 2 studies. 

(Observational (non-
randomized)) 

Both studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The rate 
of 30-day ICU admission ranged from 
26 - 38%. There was no discernable 
trend in withdrawal or reduction of 

immunosuppression contributing to the 
wide range of need for 30-day ICU 

admission. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases 30-day icu 

admission 

Length of 

Hospital Stay 

6  Important 

Based on data from: 177 
patients in 11 studies. 

(Observational (non-
randomized)) 

All studies reported on cohorts of 
patients with COVID-19, admitted to 
transplant programs who all modified 

the patient's immunosuppression. None 
of the identified studies maintained the 
standard immunosuppression protocol 

that is expected in the transplant 
population. Most common 

immunosuppression withdrawn was 
anti-metabolite or mycophenolate. 

Other immunosuppressive agents such 
as Tacrolimus, Sirolimus, Everolimus, 
and Prednisone were not withdrawn, 

but rather their dose reduced. The 
mean/median length of hospital stay 

ranged from 4.5 to 27 days. There was 
no discernable trend in withdrawal or 

reduction of immunosuppression 
contributing to the wide range of 

mean/median length of hospital stay. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases length of 

hospital stay 

In-Hospital 

Thrombosis 

 

Based on data from: 26 
patients in 1 studies. 

(Observational (non-
randomized)) 

One single study in which the authors 
withheld myfortic in 50% of patients, 

tacrolimus in 15% and mTOR inhibitors 
in 8%. The authors observed no cases 

of in-hospital thrombosis. 

Very low 
One single 

observational 
study without 

control group of 
patients who had 

no changes to 
their 

immunosuppressiv

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

thrombosis 
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Study results and 
measurements 
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Routine care (no 

adjustment) 

Intervention 
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maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 
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Clinical Question/ PICO 

Population:  Adult liver transplant recipients with known or suspected COVID-19 

Intervention:  Adjustment to maintenance immunosuppression therapy 

Comparator:  Routine care (no adjustment to maintenance immunosuppression therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

9  Critical 

Based on data from: 42 

patients in 5 studies. 1 

(Observational (non-
randomized)) 

Only two studies compared change to 
no change in baseline 

immunosuppression. In one study, only 
1 patient had changes in their 

immunosuppression (MMF and 
Prednisone changed to Prednisone 

alone at a higher dose). The other four 
patients had no changes. The survival 

was 100% in both groups. In the second 
study 7 patients had stopped, reduced, 
or increase prednisone (variable across 

patients), whereas 3 patients had no 
changes in their immunosuppression. 

Across those with change, the survival 
was 71% whereas in the three with no 

change, survival was 100%. None of the 
remaining three studies identified a 

separate group of patients who 
maintained the standard 

immunosuppression protocol that is 
expected in the transplant population. 

Across these studies, there was either a 
complete withdrawal of 

immunosuppression or reduction in 
dose. Survival across these studies 

ranged from 67% to 77%. There was 
discernable pattern to explain the 

variability in observed survival rates. 

Very low 
Observational 

studies with small 
sample size, large 
variability across 
studies, and in 

some cases, lack of 

a control group. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

survival 

30-Day Survival 

9  Critical 

Based on data from: 13 
patients in 1 studies. 

(Observational (non-
randomized)) 

One single study evaluated 30-day 
survival. Immunosuppression was 
maintained in some patients and 

changed in others. The change was not 
uniform across all patients. Outcomes 

were only reported for the entire 
cohort. The survival rate reported was 

77%. 

Very low 
Observational 

study with small 
sample size. Lack 
of a control group 
and poor reporting 
creating great deal 

of uncertainty. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 

decreases 30-day survival 

In-Hospital Graft Based on data from: 6 One single study evaluated graft Very low We are uncertain 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Survival 

9  Critical 

patients in 1 studies. 

(Observational (non-
randomized)) 

survival. Calcineurin and mammalian 
target of rapamycin (mTOR) inhibitors 

were temporarily discontinued on 
initiation of LPV/r and trough serum 

levels were obtained after 48-72 hours, 
with close therapeutic drug monitoring 

(TDM) thereafter. Baseline daily 
prednisone dose was usually reduced 

by 50%. Mycophenolate mofetil/
mycophenolic acid (MMF/MPA) was 
also decreased in patients receiving 
LPV/r The QT interval was regularly 

assessed in patients treated with HCQ. 
The graft survival was 100%. 

Observational 
study with very 

few patients and 
lack of a control 

group. 

whether adjustment to 
maintenance 

immunosuppression 
therarpy increases or 
decreases in-hospital 

graft survival 

In-Hospital Renal 

Failure 

9  Critical 

Based on data from: 24 
patients in 1 studies. 

(Observational (non-
randomized)) 

Variable practice of reduction in all 
patients. Reduction in overall 

immunosuppression regimen in 19 
(79%); Calcineurin inhibitor 15 (63%); 

Mycophenolic acid 13 (100%); 
Corticosteroid 2 (17%). Rate of in-

hospital renal failure was 54%. 

Very low 
Small 

observational 
study without a 

control group. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

renal failure 

In-Hospital 

Fungal infection 

6  Important 

Based on data from: 5 
patients in 1 studies. 

(Observational (non-
randomized)) 

One patient had maintenance IS 
changed from MMF/ P to P alone at a 

higher dose. The other 4 had no change 
in IS. In the patient with change, no 

fungal infection was observed. Across 
the four with change, only one 

developed fungal infection (25%). 

Very low 
Very small sample 
size. Observational 

study. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

fungal infection 

In-Hospital 
Supplemental 

Oxygen 

6  Important 

Based on data from: 29 

patients in 4 studies. 

Only one study reported outcomes 
separately across patients with and 

without change. 7 patients had a 
change in IS (Stop T (4), Reduce T (1), 

reduce M (1), stop M (1), stop MPA (1), 
Increase in P (1)). 3 had no change. 

Across the 7 with change the rate of 
need for supplemental oxygen was 86% 

whereas it was 33% in those without 
change. Across the remaining three 

studies, There was either a reduction or 
withdrawal of IS. The rate of need for 
supplemental oxygen was 0% to 75%. 

Very low 
Observational 

studies with small 
sample size, large 
variability across 
studies, and in 

some cases, lack of 

a control group. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 
supplemental oxygen 

30-Day 
Supplemental 

Oxygen 

 

Based on data from: 13 
patients in 1 studies. 

(Observational (non-
randomized)) 

One study with very variable practice of 
managing IS. In some patients IS was 
stopped, in other dose was reduced. 
The rate of need for supplemental 

oxygen was 38%. 

Very low 
Observational 

study with small 
sample size. Lack 
of a control group 
and poor reporting 
creating great deal 

of uncertainty. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 

decreases 30-day 
supplemental oxygen 

In-Hospital 
Mechanical 

Ventilation 

Based on data from: 41 
patients in 4 studies. 

(Observational (non-
randomized)) 

Only one study reported outcomes 
separately across patients with and 

without change. 7 patients had a 
change in IS (Stop T (4), Reduce T (1), 

Very low 
Observational 

studies with small 
sample size, large 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

9  Critical 

reduce M (1), stop M (1), stop MPA (1), 
Increase in P (1)). 3 had no change. In 
both groups, there was no need for 

mechanical ventilation. In the remaining 
studies There was either a reduction or 
withdrawal of IS. The rate of need for 
mechanical ventilation ranged from 0 - 

33%. 

variability across 
studies, and in 

some cases, lack of 

a control group. 

therarpy increases or 
decreases in-hospital 

mechanical ventilation 

30-Day 
Mechanical 

Ventilation 

9  Critical 

Based on data from: 13 
patients in 1 studies. 

(Observational (non-
randomized)) 

One study with very variable practice of 
managing IS. In some patients IS was 
stopped, in other dose was reduced. 

The rate of need for mechanical 
ventilation was 8%. 

Very low 
Observational 

study with small 
sample size. Lack 
of a control group 
and poor reporting 
creating great deal 

of uncertainty. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 

decreases 30-day 
mechanical ventilation 

In-Hospital Non-
Invasive 

Ventilation 

6  Important 

Based on data from: 28 
patients in 3 studies. 

(Observational (non-
randomized)) 

Only two studies compared change to 
no change in baseline 

immunosuppression. In one study, only 
1 patient had changes in their 

immunosuppression (MMF and 
Prednisone changed to Prednisone 

alone at a higher dose). The other four 
patients had no changes. The rate of 
non-invasive ventilation was 100% in 

the patient with change and 0% in 
patients with no change. In the second 
study 7 patients had stopped, reduced, 
or increase prednisone (variable across 

patients), whereas 3 patients had no 
changes in their immunosuppression. 

Across those with change, the rate was 
29% whereas in the three with no 
change, rate was 0%. In the one 

remaining study, the management of IS 
was variable and the rate of non-

invasive ventilation was 23%. 

Very low 
Observational 

studies with small 
sample size, large 
variability across 
studies, and in 

some cases, lack of 

a control group. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases in-hospital 

non-invasive ventilation 

In-Hospital 

ARDS 

9  Critical 

Based on data from: 6 
patients in 1 studies. 

(Observational (non-
randomized)) 

One single study evaluated ARDS. 
Calcineurin and mammalian target of 

rapamycin (mTOR) inhibitors were 
temporarily discontinued on initiation 
of LPV/r and trough serum levels were 
obtained after 48-72 hours, with close 

therapeutic drug monitoring (TDM) 
thereafter. Baseline daily prednisone 
dose was usually reduced by 50%. 

Mycophenolate mofetil/mycophenolic 
acid (MMF/MPA) was also decreased in 

patients receiving LPV/r The QT 
interval was regularly assessed in 

patients treated with HCQ. There were 
no cases of ARDS. 

Very low 
Observational 

study with very 
few patients and 
lack of a control 

group. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy increases or 
decreases in-hospital 

ARDS 

In-Hospital ICU 

Admission 

Based on data from: 30 
patients in 2 studies. 

(Observational (non-
randomized)) 

In one study, Calcineurin and 
mammalian target of rapamycin (mTOR) 

inhibitors were temporarily 
discontinued on initiation of LPV/r and 

Very low 
Observational 

studies with small 
sample size, large 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Systematic review Supporting references: [7], [15], [30], [11], [24], 

9  Critical 

trough serum levels were obtained after 
48-72 hours, with close therapeutic 
drug monitoring (TDM) thereafter. 
Baseline daily prednisone dose was 

usually reduced by 50%. 
Mycophenolate mofetil/mycophenolic 

acid (MMF/MPA) was also decreased in 
patients receiving LPV/r The QT 
interval was regularly assessed in 

patients treated with HCQ. In the other, 
Reduction in overall IS regimen 19 

(79%); Calcineurin inhibitor 15 (63%); 
Mycophenolic acid 13 (100%); 

Corticosteroid 2 (17%). The rate of 
need for ICU admission was 17 - 33%. 

variability across 
studies, and in 

some cases, lack of 

a control group. 

therapy increases or 
decreases in-hospital ICU 

admission 

Length of 

Hospital Stay 

6  Important 

Based on data from: 24 
patients in 1 studies. 

(Observational (non-
randomized)) 

One study observed reduction in overall 
IS regimen 19 (79%); Calcineurin 

inhibitor 15 (63%); Mycophenolic acid 
13 (100%); Corticosteroid 2 (17%). The 

median length of stay was 9 days, 
ranging from 4 to 22 days. 

Very low 
Observational 

study with very 
few patients and 
lack of a control 

group. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therarpy increases or 
decreases length of 

hospital stay 

Clinical Question/ PICO 

Population:  Adult heart transplant recipients with known or suspected COVID-19 

Intervention:  Adjustment to maintenance immunosuppression therapy 

Comparator:  Routine care (no adjustment to maintenance immunosuppression therapy) 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

9  Critical 

Based on data from: 49 

patients in 4 studies. 1 

(Observational (non-
randomized)) 

Follow up: 15 d, 54d, NS 
in 2. 

Four observational studies reported on 
cohorts of patients with COVID-19, 

admitted to transplant programs. Three 
of these studies (Fernandez-Ruiz, 

Ketcham, and Latif, total n=45) reported 
that they reduced or paused 

immunosuppression for the majority of 
their patients from the standard 

immunosuppression protocol that is 
expected in the transplant population. 

The most common immunosuppression 
withdrawn or reduced was anti-

metabolite or mycophenolate. Other 
immunosuppressive agents such as 

prednisone or calcineurin and 
mammalian target of rapamycin (mTOR) 

inhibitors, were not withdrawn, but 
rather their dose reduced. In-hospital 
survival ranged from 68% to 100%. 

Specifically, the largest cohort (n=28, 
age= 64.0 (IQR 53.5-70.5), sex=21% 

female), in which M was discontinued in 
16 patients (70%), CNI dose reduced in 
6 (26%) and high-dose corticosteroids 

in 8 patients (47%), reported the lowest 
survival (68%). One other case series of 
4 young patients (Lee) reported that all 

patients survived; mycophenolate 
sodium and valganciclovir were held for 

6 weeks in 1 patient (15 yr female) 
while no change in immunosuppression 
was made in the other 3 (1/3 who was 

hospitalized, 13 mo-25 yrs, 67% 
female). 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
worsens in-hospital 

survival. 

30-Day Survival 

9  Critical 

Based on data from: 28 

patients in 1 studies. 2 

(Observational (non-
randomized)) 

Follow up: 54 d. 

1 observational study reported on 
cohorts of patients with COVID-19, 

followed by transplant program. In 30 
day survival was 68% in this cohort 
(n=28, age= 64.0 (IQR 53.5-70.5), 
sex=21% female), in which M was 

discontinued in 16 patients (70%), CNI 
dose reduced in 6 (26%) and high-dose 

corticosteroids in 8 patients (47%). 

Very low 
1 small 

observational 
study without 

control group of 
patients who had 

no changes to 
their 

immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 

worsens 30 day survival. 

In-Hospital Graft 

Survival 

9  Critical 

Based on data from: 49 

patients in 4 studies. 3 

(Observational (non-
randomized)) 

Follow up: 15d, 54d, NS 
in 2. 

Four observational studies reported on 
cohorts of patients with COVID-19, 

admitted to transplant programs. Three 
of these studies (Fernandez-Ruiz, 

Ketcham and Latif, total n=45) reported 
that they reduced or paused 

immunosuppression for the majority of 
their patients from the standard 

immunosuppression protocol that is 
expected in the transplant population. 

The most common immunosuppression 
withdrawn or reduced was anti-

metabolite or mycophenolate. Other 
immunosuppressive agents such as 

prednisone or calcineurin and 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy impacts in-

hospital graft survival. 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

mammalian target of rapamycin (mTOR) 
inhibitors, were not withdrawn, but 

rather their dose reduced. In-hospital 
there were no reports of graft loss. One 

other case series of 4 young patients 
(Lee) did not report any graft loss in the 

15 yr old female pt where 
mycophenolate sodium and 

valganciclovir were held for 6 weeks or 
in the 3 pts (1/3 who was hospitalized, 
13 mo-25 yrs, 67% female) where no 
change in immunosuppression was 

made. 

30-Day Graft 

Survival 

9  Critical 

Based on data from: 28 

patients in 1 studies. 4 

(Observational (non-
randomized)) 

Follow up: 54 day. 

1 observational study reported on 
cohort of patients with COVID-19, 

followed by transplant program. There 
were no reports of 30 d graft loss in this 

cohort (n=28, age= 64.0 (IQR 
53.5-70.5), sex=21% female), in which 

M was discontinued in 16 patients 
(70%), CNI dose reduced in 6 (26%) and 
high-dose corticosteroids in 8 patients 

(47%). 

Very low 
Single 

observational 
study without a 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 

therapy impacts 30 day 
graft survival. 

Renal Failure 

9  Critical 

Based on data from: 41 

patients in 2 studies. 5 

(Observational (non-
randomized)) 

Follow up: 15 days; 54 
days. 

Two of the observational studies (n=41) 
that reported on cohorts of patients 

with COVID-19, admitted to transplant 
programs reported on renal failure. 
These studies reported that they 

reduced or paused immunosuppression 
for the majority of their patients from 

the standard immunosuppression 
protocol that is expected in the 
transplant population. The most 

common immunosuppression 
withdrawn or reduced was anti-

metabolite or mycophenolate. Other 
immunosuppressive agents such as 

prednisone or calcineurin and 
mammalian target of rapamycin (mTOR) 

inhibitors, were not withdrawn, but 
rather their dose reduced. Latif (n=28/
22 in hospital) reported in-hospital and 

30 day renal failure of 14% and 11% 
and Ketcham (n= 13) reported in-

hospital and 30 day renal failure of 85% 
and 0% 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 

worsen in-hospital and 30 
day renal failure. 

Mechanical 

Ventilation 

9  Critical 

Based on data from: 48 

patients in 4 studies. 6 

(Observational (non-
randomized)) 

Follow up: 15 days, 54 
days, NS in 2. 

Four observational studies (n=48) 
reported on cohorts of patients with 
COVID-19, admitted to transplant 

programs. All studies reported that they 
reduced or paused immunosuppression 
for the majority of their patients from 

the standard immunosuppression 
protocol that is expected in the 
transplant population. The most 

common immunosuppression 
withdrawn or reduced was anti-

metabolite or mycophenolate. Other 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
increases the risk of 
requiring mechanical 

ventilation. 

Clinical Practice Guideline for Solid Organ Donation and Transplantation During the COVID-19 Pandemic - Canadian Blood Services

20 of 79



Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [57], [13], [14], [16], 

2. Primary study Supporting references: [14], 

3. Primary study Supporting references: [14], [13], [16], [57], 

4. Primary study Supporting references: [14], 

5. Primary study Supporting references: [13], [14], 

6. Primary study Supporting references: [13], [75], [57], [14], 

immunosuppressive agents such as 
prednisone or calcineurin and 

mammalian target of rapamycin (mTOR) 
inhibitors, were not withdrawn, but 
rather their dose reduced. Patient 

requiring mechanical ventilation ranged 
from 0% to 38%. Specifically, the largest 

cohort (n=28, age= 64.0 (IQR 
53.5-70.5), sex=21% female), in which 

M was discontinued in 16 patients 
(70%), CNI dose reduced in 6 (26%) and 
high-dose corticosteroids in 8 patients 

(47%), reported 32% of pts required 
mechanical ventilation. 

Hospital 

Admission 

 

Based on data from: 49 
patients in 4 studies. 

(Observational (non-
randomized)) 

Follow up: 15 days, 54 
days, NS in 2. 

Four observational studies reported on 
cohorts of patients with COVID-19, 

admitted to transplant programs. Three 
of these studies (Fernandez-Ruiz, 

Ketcham and Latif, total n=45) reported 
that they reduced or paused 

immunosuppression for the majority of 
their patients from the standard 

immunosuppression protocol that is 
expected in the transplant population. 

The most common immunosuppression 
withdrawn or reduced was anti-

metabolite or mycophenolate. Other 
immunosuppressive agents such as 

prednisone or calcineurin and 
mammalian target of rapamycin (mTOR) 

inhibitors, were not withdrawn, but 
rather their dose reduced. Hospital 

admission ranged from 79% to 100%. 
Specifically, the largest cohort (n=28, 
age= 64.0 (IQR 53.5-70.5), sex=21% 

female), in which M was discontinued in 
16 patients (70%), CNI dose reduced in 
6 (26%) and high-dose corticosteroids 
in 8 patients (47%), hospital admission 

of 79%. One other case series of 4 
young patients (Lee) reported that all 

patients survived; mycophenolate 
sodium and valganciclovir were held for 
6 weeks in 1 patient (15 yr female) who 

was hospitalized while no change in 
immunosuppression was made in the 

other 3 (13 mo-25 yrs, 67% female) 1/3 
who was hospitalized. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
worsens in-hospital 

survival. 
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Clinical Question/ PICO 

Population:  Adult lung transplant recipients with known or suspected COVID-19 

Intervention:  Adjustment to maintenance immunosuppression therapy 

Comparator:  Routine care (no adjustment to maintenance immunosuppression therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

9  Critical 

Based on data from: 12 

patients in 2 studies. 1 

(Observational (non-
randomized)) 

Follow up: 24 d; until 
death or discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. In the other study (Myers n=8, 
age 69 (43 – 75)), 6 received pulse-dose 

steroids (defined as at least 3 days of 
>/=125mg daily of methylprednisolone) 

and in 2 others IS regimen was not 
changed, CNI was titrated to 

appropriate therapeutic levels. 
However, outcomes were reported for 
the cohort as a whole. As well, 3/8 pts 

had negative swab test despite a clinical 
diagnosis. In-hospital survival for both 

studies was 75%. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
worsens in-hospital 

survival 

30-Day Survival 

9  Critical 

Based on data from: 4 

patients in 1 studies. 2 

(Observational (non-
randomized)) 

Follow up: death or 
discharge. 

Only 1 observational study reported on 
30 day graft survival from a cohort of 
patients with COVID-19, admitted to 

transplant programs. In this study 
(Morlacchi n=4, age 63(48-70), 50% 

female), the IS regimen was reduced in 
all patients, typically holding the 

antiproliferative agent (Everolimus, Aza) 
and augmenting steroids. 30 day 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
worsens in-hospital 

survival. 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

patient survival was 75%. 

Graft Survival 

9  Critical 

Based on data from: 12 

patients in 2 studies. 3 

(Observational (non-
randomized)) 

Follow up: 24 d; until 
death or discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. In the other study (Myers n=8, 
age 69 (43 – 75)), 6 received pulse-dose 

steroids (defined as at least 3 days of 
>/=125mg daily of methylprednisolone) 

and in 2 others IS regimen was not 
changed, CNI was titrated to 

appropriate therapeutic levels. 
However, outcomes were reported for 
the cohort as a whole. As well, 3/8 pts 

had negative swab test despite a clinical 
diagnosis. In-hospital graft survival for 

both studies was 75%. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 

worsens graft survival. 

Renal Failure 

9  Critical 

Based on data from: 2 

patients in 12 studies. 4 

(Observational (non-
randomized)) 

Follow up: 24 d; death or 
discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. There were 2 (50%) patients 

who had renal failure. In the other study 
(Myers n=8, age 69 (43 – 75)), 6 

received pulse-dose steroids (defined as 
at least 3 days of >/=125mg daily of 

methylprednisolone) and in 2 others IS 
regimen was not changed, CNI was 
titrated to appropriate therapeutic 
levels. However, outcomes were 

reported for the cohort as a whole. As 
well, 3/8 pts had negative swab test 

despite a clinical diagnosis. There were 
3 (38%) patients who had renal failure. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 

worsens renal failure rate. 

In-Hospital 

Thrombosis 

6  Important 

Based on data from: 12 
patients in 2 studies. 

(Observational (non-
randomized)) 

Follow up: 24 d; death or 
discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. There were 2 (50%) patients 

who had thrombosis. In the other study 
(Myers n=8, age 69 (43 – 75)), 6 

received pulse-dose steroids (defined as 
at least 3 days of >/=125mg daily of 

methylprednisolone) and in 2 others IS 
regimen was not changed, CNI was 
titrated to appropriate therapeutic 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 
therapy improves or 
worsens in-hospital 

thrombosis rate. 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

levels. However, outcomes were 
reported for the cohort as a whole. As 
well, 3/8 pts had negative swab test 

despite a clinical diagnosis. There were 
3 (38%) patients who had thrombosis 

Mechanical 

Ventilation 

9  Critical 

Based on data from: 12 

patients in 2 studies. 5 

(Observational (non-
randomized)) 

Follow up: 24 d; death or 
discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. There were no patients who 

had mechanical ventilation. In the other 
study (Myers n=8, age 69 (43 – 75)), 6 

received pulse-dose steroids (defined as 
at least 3 days of >/=125mg daily of 

methylprednisolone) and in 2 others IS 
regimen was not changed, CNI was 
titrated to appropriate therapeutic 
levels. However, outcomes were 

reported for the cohort as a whole. As 
well, 3/8 pts had negative swab test 

despite a clinical diagnosis. There were 
2 (25%) patients who had mechanical 

ventilation. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 

therapy impacts risk for 
mechanical ventilation. 

In-Hospital 

ARDS 

9  Critical 

Based on data from: 12 

patients in 2 studies. 6 

(Observational (non-
randomized)) 

Follow up: 24 d; death or 
discharge. 

Only 1 observational study reported on 
ARDS from a cohort of patients with 

COVID-19, admitted to transplant 
programs. In this study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. 1 (25%) patient had ARDS in 

hospital that resolved by 30 days. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 

therapy impacts risk for 
ARDS. 

ECMO 

9  Critical 

Based on data from: 12 

patients in 2 studies. 7 

(Observational (non-
randomized)) 

Follow up: 24 d; death or 
discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. There were no patients who 

required ECMO. In the other study 
(Myers n=8, age 69 (43 – 75)), 6 

received pulse-dose steroids (defined as 
at least 3 days of >/=125mg daily of 

methylprednisolone) and in 2 others IS 
regimen was not changed, CNI was 
titrated to appropriate therapeutic 
levels. However, outcomes were 

reported for the cohort as a whole. As 
well, 3/8 pts had negative swab test 

despite a clinical diagnosis. There were 
3 (38%) patients who required ECMO. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 

therapy impacts risk for 
ECMO. 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [21], [22], 

2. Primary study Supporting references: [21], 
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ICU Admission 

 

Based on data from: 12 

patients in 2 studies. 8 

(Observational (non-
randomized)) 

Follow up: 24 d; death or 
discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. In the other study (Myers n=8, 
age 69 (43 – 75)), 6 received pulse-dose 

steroids (defined as at least 3 days of 
>/=125mg daily of methylprednisolone) 

and in 2 others IS regimen was not 
changed, CNI was titrated to 

appropriate therapeutic levels. 
However, outcomes were reported for 
the cohort as a whole. As well, 3/8 pts 

had negative swab test despite a clinical 
diagnosis. 100% patients in both 
studies were admitted to the ICU. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 

therapy impacts risk for 
ICU admission. 

Hospital 

Admission 

 

Based on data from: 12 

patients in 2 studies. 9 

(Observational (non-
randomized)) 

Follow up: 24 d; until 
death or discharge. 

Two observational studies reported 
outcomes from cohorts of patients with 

COVID-19, admitted to transplant 
programs. In one study (Morlacchi n=4, 

age 63(48-70), 50% female), the IS 
regimen was reduced in all patients, 
typically holding the antiproliferative 

agent (Everolimus, Aza) and augmenting 
steroids. All patients were hospitalized 
and LOS was mean of 25 d with range 
12-39d. In the other study (Myers n=8, 
age 69 (43 – 75)), 6 received pulse-dose 

steroids (defined as at least 3 days of 
>/=125mg daily of methylprednisolone) 

and in 2 others IS regimen was not 
changed, CNI was titrated to 

appropriate therapeutic levels. 
However, outcomes were reported for 
the cohort as a whole. As well, 3/8 pts 

had negative swab test despite a clinical 
diagnosis. All patients were hospitalized 

and LOS was mean of 8 d with range 
12-16 d. 

Very low 
Observational 

studies without 
control group of 

patients who had 
no changes to 

their 
immunosuppressiv

e agents. 

We are uncertain 
whether adjustment to 

maintenance 
immunosuppression 

therapy impacts risk for 
hospital admission and 

length of stay. 
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Clinical Question/ PICO 

Population:  Adult pancreas transplant recipients with known or suspected COVID-19 

Intervention:  Adjustment to maintenance immunosuppression therapy 

Comparator:  Routine care (no adjustment to maintenance immunosuppression therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at in-hospital 
survival 

30-Day Survival 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at 30-day 
survival 

In-Hospital Graft 

Survival 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at in-hospital 
graft survival 

30-Day Graft 

Survival 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at 30-day 
graft survival 

In-Hospital Renal 

Failure 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at in-hospital 
renal failure 

30-Day Survival 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at 30-day 
survival 

In-Hospital 
Bacterial 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at in-hospital 

bacterial infection 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Infection 

6  Important 

In-Hospital 
Supplemental 

Oxygen 

6  Important 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at in-hospital 

supplemental oxygen 

30-Day 
Supplemental 

Oxygen 

 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at 30-day 
supplemental oxygen 

In-Hospital 
Mechanical 

Ventilation 

9  Critical 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at in-hospital 

mechanical ventilation 

30-Day 
Mechanical 

Ventilation 

9  Critical 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at 30-day 
mechanical ventilation 

In-Hospital Non-
Invasive 

Ventilation 

6  Important 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at in-hospital 
non-invasive ventilation 

30-Day Non-
Invasive 

Ventilation 

6  Important 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at 30-day 

non-invasive ventilation 

In-Hospital 

ARDS 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at in-hospital 
ards 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment) 

Intervention 
Adjustment to 
maintenance 

immunosuppres
sion therarpy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

30-Day ARDS 

 

We did not identify any studies 
addressing this outcome 

No studies were found 
that looked at 30-day 

ards 

In-Hospital ICU 

Admission 

9  Critical 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at in-hospital 
icu admission 

30-Day ICU 

Admission 

 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at 30-day icu 
admission 

Hospital 

Admission 

 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at hospital 
admission 

Length of 

Hospital Stay 

6  Important 

We did not identify any studies 
addressing this outcome No studies were found 

that looked at length of 
hospital stay 

Weak recommendation against 

We suggest against pre-emptive adjustment of maintenance immunosuppression to prevent acquisition of COVID-19. 

Clinical Practice Guideline for Solid Organ Donation and Transplantation During the COVID-19 Pandemic - Canadian Blood Services

28 of 79



3. Anti COVID-19 therapy in solid organ transplant recipients 

We make no recommendation for specific therapy for COVID-19. We suggest following national guidance pertaining to treatments in the 

general population. 

Clinical Question/ PICO 

Population:  Adult kidney transplant recipients who have acquired COVID-19 

Intervention:  Anti-COVID-19 therapy 

Comparator:  Routine care (no specific anti-COVID-19 therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 1 

9  Critical 

Based on data from: 167 

patients in 10 studies. 2 

(Observational (non-
randomized)) 

Follow up: Ranges from 
(median) 7-43 days. 

In seven studies (Alberici, Columbia 
University, Crespo, Devresse, Nair, 

Rodriquez-Cubillo, Zhu) of 118 kidney 
transplant recipients, 62 of 77 (81%) 

recipients who received 
hydroxychloroquine survived. 15 of 19 

(79%) of recipients who received 
hydrxychloroquine and LPV or 

darunavir survived. 14 of 18 (78%) 
recipients who received azithromycin 

survived. 1 of 5 (20%) of recipients who 
received LPV survived. 9 out of 10 
(90%) who received umifenovir (6), 

oseltamivir (2), ribavirin (1), or 
ganciclovir (1) survived. 40 out of 57 

(70%) of recipients who received 
corticosteroids survived. 6 out of 11 

(55%) of recipients who received 
dexamethasone survived. 15 out of 20 

(75%) of recipients who received 
tocilizumab survived. 11 out of 15 
(73%) of recipients who received 

immunoglobulins survived. 5 of 6 (83%) 
recipients who did not receive anti-viral 
treatments survived. In all studies many 
treatments were given in combination. 
In three additional studies (Fernandez-

Ruiz, Fung, Yi) of 49 transplant 
recipients (all organs, including kidney), 
15 of 18 (83%) recipients who received 
hydroxychloroquine survived. 10 of 11 

(91%) recipients who received 
hydroxychloroquine or azithromycin or 
a combination of both survived. 5 of 9 

(56%) of recipients who received 
lopinavir-ritonavir survived. 1 of 3 
(33%) of recipients who received 

interferon beta survived. 1 of 2 (50%) of 
recipients who received 

immunoglobulins survived. 5 of 6 (83%) 
recipients who received ribavirin 

survived. All recipients (100%) who 
received remdesivir (3), corticosteroids 

(2), tocilizumab (6), convalescent plasma 
(2), anakinra (1), and nebulized IFN (1) 

survived. In all studies many treatments 
were given in combination. 7 out of 8 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 
imprecision, Due 
to very serious 

inconsistency 3 

We are uncertain 
whether anti-covid-19 

therapy improves or 
worsen in-hospital 

survival 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Add details of what this means here. 

2. Primary study Supporting references: [58], [61], [64], [57], [53], [56], [62], [55], [63], [54], 

3. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

4. Primary study Supporting references: [57], [63], [58], [55], [64], [53], [54], 

5. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

(88%) recipients who did not receive 
anti-viral treatments survived. 

30-Day Survival 

9  Critical 

Based on data from: 110 

patients in 7 studies. 4 

(Observational (non-
randomized)) 

Follow up: Ranges from 
(median) 7-43 days. 

In four studies (Alberini, Columbia 
University, Crespo, Zhu) of 61 kidney 

transplant recipients, 19 out of 26 
(73%) recipients who received 

hydroxychloroquine survived. 15 out of 
19 (79%) recipients who received 

hydroxychloroquine and boosted LPV 
or darunavir survived. 1 out of 5 (20%) 

of recipients who received LPV 
survived. 7 out of 9 (78%) of recipients 
who received azithromycin survived. 9 

out of 10 (90%) recipients who received 
the following antivirals umifenovir (6), 

oseltamivir (2), ribavirin (1), or 
ganciclovir (1) survived. 6 out of 11 

(55%) recipients who received 
dexamethasone survived. 21 out of 34 

(62%) recipients who received 
corticosteroids survived. 6 out of 7 
(86%) of recipients who received 

immunoglobulins survived. 8 out of 11 
(73%) recipients who received 

tocilizumab survived. In all studies, 
many treatments were given in 

combination. 5 of 6 (83%) of patients 
who did not receive anti-viral treatment 

survived. In three additional studies 
(Fernandez-Ruiz, Fung, Yi) of 49 
transplant recipients (all organs, 
including heart), 15 of 18 (83%) 

recipients who received 
hydroxychloroquine survived. 10 of 11 

(91%) recipients who received 
hydroxychloroquine or azithromycin or 
a combination of both survived. 5 of 9 

(56%) of recipients who received 
lopinavir-ritonavir survived. 1 of 3 
(33%) of recipients who received 

interferon beta survived. 1 of 2 (50%) of 
recipients who received 

immunoglobulins survived. 5 of 6 (83%) 
recipients who received ribavirin 

survived. All recipients (100%) who 
received remdesivir (3), corticosteroids 

(2), tocilizumab (6), convalescent plasma 
(2), anakinra (1), and nebulized IFN (1) 

survived. In all studies many treatments 
were given in combination. 16 of 17 
(94%) recipients who did not receive 

anti-viral treatments survived. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 5 

We are uncertain 
whether anti-covid-19 

therapy improves or 
worsen 30-day survival 
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Clinical Question/ PICO 

Population:  Adult liver transplant recipients who have acquired COVID-19 

Intervention:  Anti-COVID-19 therapy 

Comparator:  Routine care (no specific anti-COVID-19 therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

 

Based on data from: 73 

patients in 4 studies. 1 

(Observational (non-
randomized)) 

Follow up: Median 18 - 
32 days. 

In one study (Lee) of 24 liver transplant 
recipients, 12 of 18 (67%) recipients 
who received hydroxychorloquine 

(some in combination with 
azithromycin; N is unknown) survived, 
while 1 of 5 (20%) of recipients who 

received corticosteroids survived. It is 
unclear whether 1 or 2 recipients did 
not receive anti-viral treatments. The 

survival rate of these patients is either 
0% or 50%. In three studies (Fernandez-

Ruiz, Fung, Yi) of 49 transplant 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether anti-covid-19 

therapy improves or 
worsen in-hospital 

survival 
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57. Fernandez-Ruiz M., Andres A., Loinaz C., Delgado JF, Lopez-Medrano F., San Juan R., et al. : COVID-19 in solid organ 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [60], [63], [58], [57], 

2. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

3. Systematic review Supporting references: [57], [58], [63], 

4. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

recipients (all organs, including liver), 15 
of 18 (83%) recipients who received 

hydroxychloroquine survived. 10 of 11 
(91%) recipients who received 

hydroxychloroquine or azithromycin or 
a combination of both survived. 5 of 9 

(56%) of recipients who received 
lopinavir-ritonavir survived. 1 of 3 
(33%) of recipients who received 

interferon beta survived. 1 of 2 (50%) of 
recipients who received 

immunoglobulins survived. 5 of 6 (83%) 
recipients who received ribavirin 

survived. All recipients (100%) who 
received remdesivir (3), corticosteroids 

(2), tocilizumab (6), convalescent plasma 
(2), anakinra (1), and nebulized IFN (1) 
survived. Of note, in all studies many 

treatments were given in combination. 
7 out of 8 (88%) recipients who did not 
receive anti-viral treatments survived. 

30-Day Survival 

9  Critical 

Based on data from: 49 

patients in 3 studies. 3 

(Observational (non-
randomized)) 

Follow up: Median 18 - 
32 days. 

The one study (Lee) of 24 liver 
transplant recipients, did not report 

30-day survival rates. In three studies 
(Fernandez-Ruiz, Fung, Yi) of 49 
transplant recipients (all organs, 
including heart), 15 of 18 (83%) 

recipients who received 
hydroxychloroquine survived. 10 of 11 

(91%) recipients who received 
hydroxychloroquine or azithromycin or 
a combination of both survived. 5 of 9 

(56%) of recipients who received 
lopinavir-ritonavir survived. 1 of 3 
(33%) of recipients who received 

interferon beta survived. 1 of 2 (50%) of 
recipients who received 

immunoglobulins survived. 5 of 6 (83%) 
recipients who received ribavirin 

survived. All recipients (100%) who 
received remdesivir (3), corticosteroids 

(2), tocilizumab (6), convalescent plasma 
(2), anakinra (1), and nebulized IFN (1) 
survived. Of note, in all studies many 

treatments were given in combination. 
16 of 17 (94%) recipients who did not 
receive anti-viral treatments survived. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether anti-covid-19 

therapy improves or 
worsen 30-day survival 
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Clinical Question/ PICO 

Population:  Adult heart transplant recipients who have acquired COVID-19 

Intervention:  Anti-COVID-19 therapy 

Comparator:  Routine care (no specific anti-COVID-19 therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

 

Based on data from: 49 

patients in 3 studies. 1 

(Observational (non-
randomized)) 

Follow up: Median 18 - 
32 days. 

In three studies (Fernandez-Ruiz, Fung, 
Yi) of 49 transplant recipients (all 

organs, including heart), 15 of 18 (83%) 
recipients who received 

hydroxychloroquine survived. 10 of 11 
(91%) recipients who received 

hydroxychloroquine or azithromycin or 
a combination of both survived. 5 of 9 

(56%) of recipients who received 
lopinavir-ritonavir survived. 1 of 3 
(33%) of recipients who received 

interferon beta survived. 1 of 2 (50%) of 
recipients who received 

immunoglobulins survived. 5 of 6 (83%) 
recipients who received ribavirin 

survived. All recipients (100%) who 
received remdesivir (3), corticosteroids 

(2), tocilizumab (6), convalescent plasma 
(2), anakinra (1), and nebulized IFN (1) 
survived. Of note, in all studies many 

treatments were given in combination. 
7 out of 8 (88%) recipients who did not 
receive anti-viral treatments survived. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether anti-covid-19 

therapy improves or 
worsen in-hospital 

survival 

30-Day Survival 

9  Critical 

Based on data from: 49 

patients in 3 studies. 3 

(Observational (non-
randomized)) 

Follow up: Median 18 - 
32 days. 

In three studies (Fernandez-Ruiz, Fung, 
Yi) of 49 transplant recipients (all 

organs, including heart), 15 of 18 (83%) 
recipients who received 

hydroxychloroquine survived. 10 of 11 
(91%) recipients who received 

hydroxychloroquine or azithromycin or 
a combination of both survived. 5 of 9 

(56%) of recipients who received 
lopinavir-ritonavir survived. 1 of 3 
(33%) of recipients who received 

interferon beta survived. 1 of 2 (50%) of 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether anti-covid-19 

therapy improves or 
worsen 30-day survival 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [57], [63], [58], 

2. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

3. Primary study Supporting references: [63], [58], [57], 

4. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

recipients who received 
immunoglobulins survived. 5 of 6 (83%) 

recipients who received ribavirin 
survived. All recipients (100%) who 

received remdesivir (3), corticosteroids 
(2), tocilizumab (6), convalescent plasma 
(2), anakinra (1), and nebulized IFN (1) 
survived. Of note, in all studies many 

treatments were given in combination. 
16 out of 17 (94%) recipients who did 

not receive anti-viral treatments 
survived; 9 recipients were out-

patients. 

Clinical Question/ PICO 

Population:  Adult lung transplant recipients who have acquired COVID-19 

Intervention:  Anti-COVID-19 therapy 

Comparator:  Routine care (no specific anti-COVID-19 therapy) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

In-Hospital 

Survival 

9  Critical 

Based on data from: 31 

patients in 2 studies. 1 

(Observational (non-
randomized)) 

Follow up: Median 18 - 
32 days. 

In two studies (Fung, Yi) of 31 
transplant recipients (all organs, 

including lung), 13 out of 14 (93%) 
recipients who received 

hydroxychloroquine, azithromycin, or a 
combination of both survived. 5 out of 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

We are uncertain 
whether anti-covid-19 
therapy increases or 
decreases in-hospital 

survival 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

specific anti-
COVID-19 

therapy) 

Intervention 
Anti-COVID-19 

therapy 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [63], [58], 

2. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

3. Systematic review Supporting references: [58], [63], 

4. Risk of Bias: very serious. Inconsistency: very serious. Indirectness: very serious. Imprecision: very serious. Publication 

bias: no serious. 

6 (83%) of recipients who received 
ribavirin survived. All recipients (100%) 

who received remdesivir (3), 
corticosteroids (2), tocilizumab (5), 

convalescent plasma (2), anakinra (1), 
and nebulized IFN (1) survived. Of note, 

in all studies many treatments were 
given in combination. 6 out of 6 (100%) 
recipients who did not receive anti-viral 

treatments also survived. 

to very serious 
inconsistency, Due 

to very serious 

imprecision 2 

30-Day Survival 

 

Based on data from: 31 

patients in 2 studies. 3 

(Observational (non-
randomized)) 

Follow up: Median 18 - 
32 days. 

In two studies (Fung, Yi) of 31 
transplant recipients (all organs, 

including lung), 13 out of 14 (93%) 
recipients who received 

hydroxychloroquine, azithromycin, or a 
combination of both survived. 5 out of 

6 (83%) of recipients who received 
ribavirin survived. All recipients (100%) 

who received remdesivir (3), 
corticosteroids (2), tocilizumab (5), 

convalescent plasma (2), anakinra (1), 
and nebulized IFN (1) survived. Of note, 

in all studies many treatments were 
given in combination. 15 out of 15 

(100%) recipients who did not receive 
anti-viral treatments also survived; 9 of 

the recipients were out-patients. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether anti-covid-19 

therapy improves or 
worsen 30-day survival 
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4. Modifications to induction immunosuppression and rejection treatment in solid organ 
transplant recipients 

Weak recommendation against 

We suggest against modification to induction immunosuppression.  We suggest continuing with routine care. 

Clinical Question/ PICO 

Population:  Adult kidney transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to induction immunosuppression 

Comparator:  Routine care (no adjustment to induction immunosuppression) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COIVD-19 

infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on the outcome of 
development of COVID 19 as related to 

adjustment of immunosuppression 
regime of KT patients 

No studies were found 
that looked at coivd-19 

infection 

Patient Survival 

9  Critical 

Based on data from: 9 

patients in 5 studies. 1 

(Observational (non-
randomized)) 

Follow up: 7 days - 5 
weeks. 

All studies were case reports. Overall 
survival was 78%. Only 1 study (Akalin) 

of 1 KT who had been treated with 
basilixumab followed by ATG at 1.5 mg/

kg and another KT in the same study 
treated only with ATG at 1.5 mg/kg 

reported that both died. 5 KT pts in 3 
studies (Shingare, Dube, Fung) received 
AGT (dose only reported for 2 pts as 1 
mg/kg) with no additional treatment or 
deaths. One study (Patrono) reported 

on 2 pts 1 KT-LT and 1 KT who received 
methylprednisone (1000mg) and then 
basilixumab (20 mg) for one patient 

with no deaths. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
imprecision, Due 
to very serious 

indirectness 2 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

patient survival 

Graft Survival 

 

Based on data from: 9 

patients in 5 studies. 3 

Follow up: 7 days - 5 
weeks. 

All studies were case reports. Only 1 
study (Akalin) of 1 KT who had been 
treated with basilixumab followed by 

ATG at 1.5 mg/kg and another recipient 
in the same study treated only with 

ATG at 1.5 mg/kg reported that both 
died. 5 KT pts in 3 studies (Shingare, 
Dube, Fung) received AGT (dose only 
reported for 2 pts as 1 mg/kg) with no 

additional treatment and one study 
(Patrono) reported on 2 pts 1 KT-LT and 

1 KT who received methylprednisone 
(1000mg) and then basilixumab (20 mg) 

for one patient. No graft loss was 
reported for these 6 KT pts. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen graft 
survival 

Acute Rejection Based on data from: 9 All studies were case reports. Only 1 Very low We are uncertain 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Systematic review Supporting references: [58], [65], [73], [72], [66], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

9  Critical 

patients in 5 studies. 5 

(Observational (non-
randomized)) 

Follow up: 7 days-5 
weeks. 

study (Akalin) reported acute rejection 
in 1 KT who had been treated with 

basilixumab followed by ATG at 1.5 mg/
kg. Another KT in the same study was 

only treated with ATG at 1.5 mg/kg 
with no rejection. 5 KT pts in 3 studies 
(Shingare, Dube, Fung) received AGT 

(dose only reported for 2 pts as 1 mg/
kg) with no acute rejection or additional 

treatment. One study (Patrono) 
reported on 2 pts 1 KT-LT and 1 KT 

who received methylprednisone 
(1000mg) and then basilixumab (20 mg) 
for one patient without acute rejection 

in either. 

Due to very 
serious risk of bias, 

Due to very 
serious 

indirectness, Due 
to very serious 

imprecision 6 

whether adjustment to 
induction 

immunosuppression 
improves or worsen acute 

rejection 

Renal Failure 

6  Important 

Based on data from: 5 

patients in 3 studies. 7 

(Observational (non-
randomized)) 

Follow up: 5 weeks-2 
months. 

All studies were case reports. All 5 KT 
pts were treated with AGT only. No 

renal failure was reported in any of the 
KT pts 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 8 

There were too few who 
experienced the renal 
failure, to determine 

whether adjustment to 
induction 

immunosuppression 
made a difference 

Mechanical 

Ventilation 

6  Important 

Based on data from: 7 

patients in 4 studies. 9 

(Observational (non-
randomized)) 

Follow up: 32 days - 2 
months. 

All studies were case reports. 5 KT pts 
in 3 studies (Shingare, Dube, Fung) 

received AGT (dose only reported for 2 
pts as 1 mg/kg) with no additional 

treatment. One study (Patrono) 
reported on 2 pts 1 KT-LT and 1 KT 

who received methylprednisone 
(1000mg) and then basilixumab (20 mg) 

for one patient. None of the 6 KT pts 
received mechanical ventilation. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 10 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

mechanical ventilation 

Length of 

Hospital Stay 

6  Important 

Based on data from: 9 

patients in 5 studies. 11 

(Observational (non-
randomized)) 

Follow up: 32 days-2 
months. 

All studies were case reports. Overall 5/ 
9 KT pts were admitted to hospital. 1 

study (Akalin) of 2 KTs reported no 
hospitalization for 1 KT who had been 
treated with basilixumab followed by 
ATG at 1.5 mg/kg and another pt who 
was only treated with ATG at 1.5 mg/

kg. 5 KT pts in 3 studies (Shingare, 
Dube, Fung) received AGT (dose only 

reported for 2 pts as 1 mg/kg) with 4/5 
pts hospitalized; LOS was 7-52 days. 

One study (Patrono) reported 
hospitalization in 1/2 pts with LOS of 
22 days; both pts received received 

methylprednisone (1000mg) and then 
basilixumab (20 mg) for one patient 

who was hospitalized. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 12 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

length of hospital stay 
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Clinical Question/ PICO 

Population:  Adult liver transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to induction immunosuppression 

Comparator:  Routine care (no adjustment to induction immunosuppression) 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on the outcome of 
development of COVID 19 as related to 

adjustment of immunosuppression 
regime of LT patients 

No studies were found 
that looked at covid-19 

infection 

Patient Survival 

9  Critical 

Based on data from: 3 

patients in 2 studies. 1 

(Observational (non-
randomized)) 

Follow up: 42 days - 2 
months. 

Both studies were case reports. One 
study (Patrono) reported on 2 pts 1 KT-

LT and 1 KT who received 
methylprednisone (1000mg) and then 

basilixumab (20 mg) for one patient and 
another study (Zong) reported on 1 LT 
pt treated with methyprednisone (300 

mg). All patients survived. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 2 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

patient survival 

Graft Survival 

9  Critical 

Based on data from: 3 

patients in 2 studies. 3 

(Observational (non-
randomized)) 

Follow up: 42 days - 2 
months. 

Both studies were case reports. One 
study (Patrono) reported on 2 pts 1 KT-

LT and 1 KT who received 
methylprednisone (1000mg) and then 

basilixumab (20 mg) for one patient and 
another study (Zong) reported on 1 LT 
pt treated with methyprednisone (300 

mg). No graft loss. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 4 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen graft 
survival 

Acute rejection 

9  Critical 

Based on data from: 3 

patients in 2 studies. 5 

(Observational (non-
randomized)) 

Follow up: 42 days - 2 
months. 

Both studies were case reports. One 
study (Patrono) reported on 2 pts 1 KT-

LT and 1 KT who received 
methylprednisone (1000mg) and then 
basilixumab (20 mg) for one patient 
reported no acute rejection but and 
another study (Zong) reported acute 

rejection for 1 LT pt treated with 
methyprednisone (300 mg) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen acute 
rejection 

Renal Failure 

6  Important 

Based on data from: 0 

patients in 0 studies. 

Neither study reported on renal failure 
No studies were found 

that looked at renal 
failure 

Mechanical 

Ventilation 

6  Important 

Based on data from: 3 

patients in 2 studies. 7 

(Observational (non-
randomized)) 

Follow up: 42 days - 2 
months. 

Both studies were case reports. One 
study (Patrono) reported on 2 pts 1 KT-

LT and 1 KT who received 
methylprednisone (1000mg) and then 

basilixumab (20 mg) for one patient and 
another study (Zong) reported on 1 LT 
pt treated with methyprednisone (300 
mg). No patients received mechanical 

ventilation 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 8 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

mechanical ventilation 

Clinical Practice Guideline for Solid Organ Donation and Transplantation During the COVID-19 Pandemic - Canadian Blood Services

39 of 79



References 

72. Patrono D., Lupo F., Canta F., Mazza E., Mirabella S., Corcione S., et al. : Outcome of COVID-19 in liver transplant 
recipients: A preliminary report from Northwestern Italy. Transpl Infect Dis 2020; e13353 Pubmed Journal Website 

75. Zhong Z., Zhang Q., Xia H., Wang A., Liang W., Zhou W., et al. : Clinical characteristics and immunosuppressant 
management of coronavirus disease 2019 in solid organ transplant recipients. Am J Transplant 2020;13 13 Pubmed Journal 
Website 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Systematic review Supporting references: [75], [72], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Systematic review Supporting references: [72], [75], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

5. Systematic review Supporting references: [72], [75], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

7. Primary study Supporting references: [72], [75], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

9. Primary study Supporting references: [75], [72], 

10. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

Hospitalization 

9  Critical 

Based on data from: 3 

patients in 2 studies. 9 

(Observational (non-
randomized)) 

Follow up: 24 days - 2 
months. 

All studies were case reports. One 
study (Patrono) reported on 2 pts 1 KT-

LT and 1 KT who received 
methylprednisone (1000mg) and then 
basilixumab (20 mg) for one patient. 1 

pt was hospitalized for 22 days. In 
another study (Zong) reported on 1 LT 
pt treated with methyprednisone (300 
mg) who was hospitalized for 42 days. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 10 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

hospitalization 

Clinical Question/ PICO 

Population:  Adult heart transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to induction immunosuppression 

Comparator:  Routine care (no adjustment to induction immunosuppression) 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on the outcome of 
development of COVID 19 as related to 

adjustment of immunosuppression 
regime of HT patients 

No studies were found 
that looked at covid-19 

infection 

Patient Survival 

9  Critical 

Based on data from: 1 

patients in 1 studies. 1 

(Observational (non-
randomized)) 

Follow up: 14 days. 

One case report of a HT-KT pt treated 
with basilixumab (dose not reported) 

survived 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 2 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

patient survival 

Graft Survival 

9  Critical 

Based on data from: 1 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: 14 days. 

One case report of a HT-KT pt treated 
with basilixumab (dose not reported) 

did not have graft failure. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 4 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen graft 
survival 

Acute rejection 

9  Critical 

Based on data from: 1 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: 14 days. 

One case report of a HT-KT pt treated 
with basilixumab (dose not reported) 

did not have acute rejection 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen acute 
rejection 

Renal Failure 

6  Important 

Based on data from: 0 

patients in 0 studies. 

Did not report on renal failure 
No studies were found 

that looked at renal 
failure 

Mechanical 

Ventilation 

6  Important 

Based on data from: 1 

patients in 1 studies. 7 

(Observational (non-
randomized)) 

Follow up: 14 days. 

One case report of a HT-KT pt treated 
with basilixumab (dose not reported) 
who received mechanical ventilation 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 8 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

mechanical ventilation 

Hospitalization Based on data from: 1 One case report of a HT-KT pt treated Very low We are uncertain 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [74], 

2. Risk of Bias: very serious. Selective outcome reporting, Incomplete data and/or large loss to follow up. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [74], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

5. Primary study Supporting references: [74], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

7. Primary study Supporting references: [74], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

9. Primary study Supporting references: [74], 

10. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

9  Critical 

patients in 1 studies. 9 

(Observational (non-
randomized)) 

Follow up: 14 days. 

with basilixumab (dose not reported) 
who was hospitalized for 14 days 

Due to very 
serious risk of bias, 

Due to very 
serious 

inconsistency, Due 
to very serious 

indirectness, Due 
to very serious 

imprecision, 10 

whether adjustment to 
induction 

immunosuppression 
improves or worsen 

hospitalization 

Clinical Question/ PICO 

Population:  Adult pancreas transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to induction immunosuppression 

Comparator:  Routine care (no adjustment to induction immunosuppression) 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on the outcome of 
development of COVID 19 as related to 

adjustment of immunosuppression 
regime of PT patients 

No studies were found 
that looked at covid-19 

infection 

Patient Survival 

9  Critical 

Based on data from: 1 

patients in 1 studies. 1 

(Observational (non-
randomized)) 

Follow up: 5 weeks. 

1 case report of SPKT treated with AGT 
(no dose given) survived 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 2 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

patient survival 

Graft Survival 

9  Critical 

Based on data from: 1 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: 5 weeks. 

1 case report of SPKT treated with AGT 
(no dose given) did not have graft 

failure 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 4 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen graft 
survival 

Acute rejection 

9  Critical 

Based on data from: 1 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: 5 weeks. 

1 case report of SPKT treated with AGT 
(no dose given) had not acute rejection 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen acute 
rejection 

Renal Failure 

6  Important 

Based on data from: 1 

patients in 1 studies. 7 

(Observational (non-
randomized)) 

Follow up: 5 weeks. 

1 case report of SPKT treated with AGT 
(no dose given) had no renal failure 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 8 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen renal 
failure 

Mechanical 

Ventilation 

6  Important 

Based on data from: 1 

patients in 1 studies. 9 

(Observational (non-
randomized)) 

Follow up: 5 weeks. 

1 case report of SPKT treated with AGT 
(no dose given) had no mechanical 

ventilation 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

mechanical ventilation 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [66], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [66], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

5. Primary study Supporting references: [66], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

7. Primary study Supporting references: [66], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

9. Primary study Supporting references: [66], 

10. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

11. Primary study Supporting references: [66], 

12. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

indirectness, Due 
to very serious 

imprecision 10 

Hospitalization 

9  Critical 

Based on data from: 1 

patients in 1 studies. 11 

(Observational (non-
randomized)) 

Follow up: 5 weeks. 

1 case report of SPKT treated with AGT 
(no dose given) was hospitalized for 7 

days 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 12 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

hospitalization 

Clinical Question/ PICO 

Population:  Adult lung transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to induction immunosuppression 
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Comparator:  Routine care (no adjustment to induction immunosuppression) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on the outcome of 
development of COVID 19 as related to 

adjustment of immunosuppression 
regime of LT patients 

No studies were found 
that looked at covid-19 

infection 

Patient Survival 

9  Critical 

Based on data from: 3 

patients in 2 studies. 1 

(Observational (non-
randomized)) 

Follow up: 35 days; 57 
days. 

One case report (Keller) of COVID + 
lung Tx patient who received 

basilixumab (20 mg) and steroid (dose 
NR) who survived. Another case report 
of 4 lung Tx patients who became Covid 
+ within 3 months of transplant, 2 who 

received basilixumab (dose NR)and 
died, no outcomes were reported for 

the other 2 recipients. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 2 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

patient survival 

Graft Survival 

9  Critical 

Based on data from: 3 

patients in 2 studies. 3 

(Observational (non-
randomized)) 

Follow up: 35 days; 57 
days. 

One case report (Keller) of COVID + 
lung Tx patient who received 

basilixumab (20 mg) and steroid (dose 
NR) who had no graft failure. Another 
case report of 4 lung Tx patients who 
became Covid + within 3 months of 

transplant, 2 who received basilixumab 
(dose NR)and died, no outcomes were 

reported for the other 2 recipients. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 4 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen graft 
survival 

Acute rejection 

9  Critical 

Based on data from: 1 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: 57 days. 

One case report (Keller) of COVID + 
lung Tx patient who received 

basilixumab (20 mg) and steroid (dose 
NR) who had no acute rejection 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen acute 
rejection 

Renal Failure 

6  Important 

Based on data from: 1 

patients in 1 studies. 7 

(Observational (non-
randomized)) 

Follow up: 57 days. 

One case report (Keller) of COVID + 
lung Tx patient who received 

basilixumab (20 mg) and steroid (dose 
NR) who had renal failure at 30 days 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 8 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 

improves or worsen renal 
failure 

Mechanical 

Ventilation 

Based on data from: 3 

patients in 3 studies. 9 

(Observational (non-
randomized)) 

One case report (Keller) of COVID + 
lung Tx patient who received 

basilixumab (20 mg) and steroid (dose 
NR) who received mechanical 

Very low 
Due to very 

serious risk of bias, 
Due to very 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
induction 

immunosuppres
sion) 

Intervention 
Adjustment to 

induction 
immunosuppres

sion 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [71], [68], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [71], [68], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

5. Primary study Supporting references: [68], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

7. Primary study Supporting references: [68], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

9. Primary study Supporting references: [68], [71], 

10. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

11. Primary study Supporting references: [71], [68], 

12. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

6  Important 

Follow up: 35 days; 57 
days. 

ventilation. Another case report of 4 
lung Tx patients who became Covid + 
within 3 months of transplant, 2 who 

received basilixumab (dose NR)and also 
received mechanical ventilation, no 

outcomes were reported for the other 2 
recipients. 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 10 

improves or worsen 
mechanical ventilation 

Hospitalization 

9  Critical 

Based on data from: 3 

patients in 2 studies. 11 

(Observational (non-
randomized)) 

Follow up: 35 days; 57 
days. 

One case report (Keller) of COVID + 
lung Tx patient who received 

basilixumab (20 mg) and steroid (dose 
NR) who was hospitalized for 57days. 

Another case report of 4 lung Tx 
patients who became Covid + within 3 
months of transplant, 2 who received 
basilixumab (dose NR)and who were 

hospitalized 14 days and 35 days before 
dying. No outcomes were reported for 

the other 2 recipients. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 12 

We are uncertain 
whether adjustment to 

induction 
immunosuppression 
improves or worsen 

hospitalization 
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Clinical Question/ PICO 

Population:  Adult kidney transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to rejection treatment 

Comparator:  Routine care (no adjustment to rejection treatment) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. 

Imprecision: very serious. Low number of patients. Publication bias: no serious. 

2. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. 

Imprecision: very serious. Publication bias: no serious. 

3. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. 

Imprecision: very serious. Publication bias: no serious. 

4. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of KT 
patients 

No studies were found 
that looked at covid-19 

infection 

Patient Survival 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of KT 
patients 

1 
No studies were found 
that looked at patient 

survival 

Graft Survival 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of KT 
patients 

2 
No studies were found 

that looked at graft 
survival 

Acute rejection 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of KT 
patients 

No studies were found 
that looked at acute 

rejection 

Renal Failure 

6  Important 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of KT 
patients 

3 
No studies were found 

that looked at renal 
failure 

Mechanical 

Ventilation 

6  Important 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of KT 
patients 

4 
No studies were found 

that looked at mechanical 
ventilation 

Hospitalization 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of KT 
patients 

5 
No studies were found 

that looked at 
hospitalization 
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no serious. 

5. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

Clinical Question/ PICO 

Population:  Adult liver transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to rejection treatment 

Comparator:  Routine care (no adjustment to rejection treatment) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of LT 
patients 

No studies were found 
that looked at covid-19 

infection 

Patient Survival 

9  Critical 

Based on data from: 1 

patients in 1 studies. 1 

(Observational (non-
randomized)) 

Follow up: NR. 

1 Case report of a LT patient with 
COVID who was treated with steroids 

for rejection and survived 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen 

patient survival 

Graft Survival 

9  Critical 

Based on data from: 1 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: NR. 

1 Case report of a LT patient with 
COVID who was treated with steroids 
for rejection and whose graft survived 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision, 4 

1 Case report of a LT 
patient with COVID who 
was treated with steroids 
for rejection and whose 

graft survived 

Renal Failure 

6  Important 

Based on data from: 0 

patients in 0 studies. 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of LT 
patients 

No studies were found 
that looked at renal 

failure 

Mechanical 

Ventilation 

4  Important 

Based on data from: 1 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: NR. 

1 Case report of a LT patient with 
COVID who was treated with steroids 

for rejection and who received only 
non-invasive ventilation 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen 

mechanical ventilation 
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70. Lagana SM, De Michele S., Lee MJ, Emond JC, Griesemer AD, Tulin-Silver SA, et al. : COVID-19 Associated Hepatitis 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [70], 

2. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

3. Primary study Supporting references: [70], 

4. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

5. Primary study Supporting references: [70], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

7. Primary study Supporting references: [70], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

to very serious 

imprecision, 6 

Hospitalization 

4  Important 

Based on data from: 1 

patients in 1 studies. 7 

(Observational (non-
randomized)) 

Follow up: NR. 

1 Case report of a LT patient with 
COVID who was treated with steroids 
for rejection and who was hospitalized. 

LOS NR 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 8 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen 

hospitalization 

Clinical Question/ PICO 

Population:  Adult heart transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to rejection treatment 

Comparator:  Routine care (no adjustment to rejection treatment) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 Based on data from: 0 
No studies reported on this outcome as No studies were found 

that looked at covid-19 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

2. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

3. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

4. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

5. Risk of Bias: very serious. Inconsistency: no serious. Indirectness: very serious. Imprecision: very serious. Publication bias: 

no serious. 

Infection 

9  Critical 

patients in 0 studies. 

related to adjustment of 
immunosuppression regime of HT 

patients infection 

Patient Survival 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of HT 
patients 

1 

There were too few who 
experienced the patient 
survival, to determine 

whether adjustment to 
rejection treatment made 

a difference 

Graft Survival 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of HT 
patients 

2 
No studies were found 

that looked at graft 
survival 

Acute rejection 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of HT 
patients 

No studies were found 
that looked at acute 

rejection 

Renal Failure 

6  Important 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of HT 
patients 

3 
No studies were found 

that looked at renal 
failure 

Mechanical 

Ventilation 

6  Important 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of HT 
patients 

4 
No studies were found 

that looked at mechanical 
ventilation 

Hospitalization 

9  Critical 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of HT 
patients 

5 
No studies were found 

that looked at 
hospitalization 
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Clinical Question/ PICO 

Population:  Adult pancreas transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to rejection treatment 

Comparator:  Routine care (no adjustment to rejection treatment) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

Patient Survival 

9  Critical 

Due to very 
serious risk of bias, 

Due to very 
serious 

inconsistency, Due 
to very serious 

indirectness, Due 
to very serious 

imprecision, Due 
to very serious 

publication bias 1 

Graft Survival 

9  Critical 

Due to very 
serious risk of bias, 

Due to very 
serious 

inconsistency, Due 
to very serious 

indirectness, Due 
to very serious 

imprecision, Due 
to very serious 

publication bias 2 

Acute rejection 

9  Critical 

Renal Failure 

6  Important 

Due to very 
serious risk of bias, 

Due to very 
serious 

inconsistency, Due 
to very serious 

indirectness, Due 
to very serious 

imprecision, Due 
to very serious 

publication bias 3 

Mechanical Due to very 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Risk of Bias: very serious. Inadequate sequence generation/ generation of comparable groups, resulting in potential for 

selection bias, Inadequate concealment of allocation during randomization process, resulting in potential for selection bias, 

Inadequate/lack of blinding of participants and personnel, resulting in potential for performance bias, Inadequate/lack of 

blinding of outcome assessors, resulting in potential for detection bias, Incomplete data and/or large loss to follow up, Selective 

outcome reporting. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very 

serious. Low number of patients. Publication bias: no serious. 

2. Risk of Bias: very serious. Inadequate sequence generation/ generation of comparable groups, resulting in potential for 

selection bias, Inadequate concealment of allocation during randomization process, resulting in potential for selection bias, 

Inadequate/lack of blinding of participants and personnel, resulting in potential for performance bias, Inadequate/lack of 

blinding of outcome assessors, resulting in potential for detection bias, Incomplete data and/or large loss to follow up, Selective 

outcome reporting. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very 

serious. Low number of patients. Publication bias: no serious. 

3. Risk of Bias: very serious. Inadequate sequence generation/ generation of comparable groups, resulting in potential for 

selection bias, Inadequate concealment of allocation during randomization process, resulting in potential for selection bias, 

Inadequate/lack of blinding of participants and personnel, resulting in potential for performance bias, Inadequate/lack of 

blinding of outcome assessors, resulting in potential for detection bias, Incomplete data and/or large loss to follow up, Selective 

outcome reporting. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very 

serious. Low number of patients. Publication bias: no serious. 

4. Risk of Bias: very serious. Inadequate sequence generation/ generation of comparable groups, resulting in potential for 

selection bias, Inadequate concealment of allocation during randomization process, resulting in potential for selection bias, 

Inadequate/lack of blinding of participants and personnel, resulting in potential for performance bias, Inadequate/lack of 

blinding of outcome assessors, resulting in potential for detection bias, Incomplete data and/or large loss to follow up, Selective 

outcome reporting. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very 

serious. Low number of patients. Publication bias: no serious. 

5. Risk of Bias: very serious. Inadequate sequence generation/ generation of comparable groups, resulting in potential for 

selection bias, Inadequate concealment of allocation during randomization process, resulting in potential for selection bias, 

Inadequate/lack of blinding of participants and personnel, resulting in potential for performance bias, Inadequate/lack of 

blinding of outcome assessors, resulting in potential for detection bias, Incomplete data and/or large loss to follow up, Selective 

outcome reporting. Inconsistency: no serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very 

serious. Low number of patients. Publication bias: no serious. 

Ventilation 

6  Important 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 
imprecision, Due 
to very serious 

publication bias 4 

Hospitalization 

9  Critical 

Due to very 
serious risk of bias, 

Due to very 
serious 

inconsistency, Due 
to very serious 

indirectness, Due 
to very serious 

imprecision, Due 
to very serious 

publication bias 5 
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Clinical Question/ PICO 

Population:  Adult lung transplant recipients in settings of COVID-19 transmission 

Intervention:  Adjustment to rejection treatment 

Comparator:  Routine care (no adjustment to rejection treatment) 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

COVID-19 

Infection 

9  Critical 

Based on data from: 0 

patients in 0 studies. 

No studies reported on this outcome as 
related to adjustment of 

immunosuppression regime of LT 
patients 

No studies were found 
that looked at covid-19 

infection 

Patient Survival 

9  Critical 

Based on data from: 2 

patients in 1 studies. 1 

(Observational (non-
randomized)) 

Follow up: 26 days. 

I case report of 2 lung recipients with 
COVID-19, one who had no induction 

therapy or treatment for rejection. Both 
patients survived. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen 

patient survival 

Graft Survival 

9  Critical 

Based on data from: 2 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: 26 days. 

I case report of 2 lung recipients with 
COVID-19, one who had no induction 

therapy or treatment for rejection. Both 
patients grafts survived. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen graft 

survival 

Renal Failure 

6  Important 

Based on data from: 2 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: 26 days. 

I case report of 2 lung recipients with 
COVID-19, one who had no induction 

therapy or treatment for rejection. 
Neither had renal failure 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen renal 

failure 

Mechanical 

Ventilation 

6  Important 

Based on data from: 2 

patients in 1 studies. 7 

(Observational (non-
randomized)) 

Follow up: 26 days. 

I case report of 2 lung recipients with 
COVID-19, one who had no induction 

therapy or treatment for rejection. 
Neither had mechanical ventilation 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 8 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen 

mechanical ventilation 
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References 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Routine care (no 

adjustment to 
rejection 

treatment) 

Intervention 
Adjustment to 

rejection 
treatment 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [69], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

3. Primary study Supporting references: [69], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

5. Primary study Supporting references: [69], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

7. Primary study Supporting references: [69], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

9. Primary study Supporting references: [69], 

10. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

Hospitalization 

6  Important 

Based on data from: 2 

patients in 1 studies. 9 

(Observational (non-
randomized)) 

Follow up: 26 days. 

I case report of 2 lung recipients with 
COVID-19, one who had no induction 

therapy or treatment for rejection. Both 
were hospitalized. LOS NR 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
inconsistency, Due 

to very serious 
indirectness, Due 

to very serious 

imprecision 10 

We are uncertain 
whether adjustment to 

rejection treatment 
improves or worsen 

hospitalization 
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5. Prophylaxis against COVID-19 in solid organ transplant recipients 

At the time of developing this guideline, we did not identify any evidence on specific prophylactic measures for the solid organ 

transplant population. The best evidence and recommendations for the transplant population will remain the same as the public health 

recommendations for the general population. 

We make no recommendation for or against prophylactic treatment for SARS-CoV-2. We suggest following the guidance available for the 

general population. 

Good practice statement 

We recommend transplant recipients and those waiting for transplant should follow public health guidance, including but not limited to, 

physical distancing, hand hygiene, and wearing a mask. 
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6. Decision to proceed with organ transplant or organ replacement therapy in the setting of 
COVID-19 

Weak recommendation 

We suggest proceeding with transplantation. 

Clinical Question/ PICO 

Population:  Adult kidney transplant candidates in areas with COVID 19 

Intervention:  Transplant 

Comparator:  Remain on dialysis/waitlist 

References 
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83. Favà A, Montero N, Cucchiari D, Toapanta N, Centellas J, Vila-Santandreu A, et al. : SARS-CoV-2 in Kidney Transplant 
Recipients: A Multicentric Prospective Cohort Study. 2020; 

90. Pascual J, Melilli E, Jiménez-Martín C, González-Monte E, Zárraga S, Gutiérrez-Dalmau A, et al. : COVID-19-related 
Mortality During the First 60 Days After Kidney Transplantation. Eur Urol 2020; S0302-2838(20)30465-6 Pubmed Journal 
Website 

92. Pereira MR, Mohan S., Cohen DJ, Husain SA, Dube GK, Ratner LE, et al. : COVID-19 in solid organ transplant recipients: 
Initial report from the US epicenter. Am J Transplant 2020;24 24 Pubmed Journal Website 

93. Ravanan RA-O, Callaghan CA-O, Mumford L., Ushiro-Lumb I., Thorburn D., Casey J., et al. : SARS-CoV-2 infection and 
early mortality of wait-listed and solid organ transplant recipients in England: a national cohort study. LID - 10.1111/
ajt.16247 [doi]. (1600-6143 (Electronic)): 

94. Trujillo H., Caravaca-Fontan F., Sevillano A., Gutierrez E., Caro J., Gutierrez E., et al. : SARS-CoV-2 Infection in 
Hospitalized Patients with Kidney Disease. KI Rep 2020;01 01 Pubmed Journal Website 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

dialysis/waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Systematic review. Baseline/comparator: Control arm of reference used for intervention. Supporting references: [90], [99], 

[77], [100], [93], [98], [101], 

2. Risk of Bias: serious. Observational data. Inconsistency: no serious. Indirectness: no serious. Imprecision: serious. If 117 

fewer is the truth, folks may make a different management decision as opposed to 9 more. . Publication bias: no serious. 

COVID-19 
Un-specified 

9  Critical 

Based on data from 
104,811 patients in 7 

studies. 1 (Observational 
(non-randomized)) 

Follow up: Not Reported. 

93 
per 1000 

Difference: 

43 
per 1000 

50 fewer per 1000 

( CI 95% 117 
fewer — 9 more ) 

Very low 
Due to very 

serious risk of bias, 
Due to serious risk 

of bias, Due to 
serious 

inconsistency, Due 
to serious 

imprecision 2 

We are uncertain 
whether transplant 

improves or worsen the 
risk of covid-19 
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Clinical Question/ PICO 

Population:  Adult kidney transplant candidates in areas with COVID 19 

Intervention:  Transplant 

Comparator:  Remain on dialysis/waitlist 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

dialysis/waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Mortality 1 

9  Critical 

Based on data from: 
1,613 patients in 7 

studies. 2 (Observational 
(non-randomized)) 

Follow up: < = 4 months. 

Seven studies total. 2 studies (Alberici, 
Trujillo) reported outcomes of 

COVID-19+ Tx recipients (N= 20;26) 
and those on dialysis (N=21;25). 

Mortality for Tx was 25% & 23%, and 
24% & 28% for Dialysis. Neither of 

these studies reported specifically on Tx 
patients who were <1yr post tx. 1 Large 
national retrospective database review 

(Ravanan) in UK that included 597 
COVID+ Tx recipients and 197 waitlist 

pts( 81.9% of recipients were KT or SPK 
and 95.5% of waiting list were waiting 
for kidney or SPK; 80 transplanted in 

2019, 41 in 2020) reported mortality of 
25.8% for all Tx (8/41, 19.5% Tx done in 

2020; 16/80 20% done in 2019) and 
10.2% for waitlist. MVA did not show 

any association with time from Tx. 
Increasing recipient age was the only 

variable independently associated with 
death after positive SARS-CoV-2 test. 

Two other studies only included Tx 
patients; 1 (Fava) included 89 recipients, 
11 that were <6 mo post Tx with 55% 

mortality in those and the other 
(Pascual) that focussed solely on pts <6 

mo post transplant reported a 46% 
mortality in 24 COVID+ recipients. One 
study (Pereira) reported mortality in a 

cohort of 90 organ recipients (46 
kidney, 17 lung, 13 liver, 9 heart, 3 

heart-kidney, 1 liver-kidney, 1 kidney-

Very low 
Due to serious risk 

of bias, Due to 
very serious risk of 
bias, Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 3 

We are uncertain 
whether transplant 

increases or decreases 
mortality 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

dialysis/waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Mortality with COVID 19 for kidney transplant recipients compared to those on dialysis 

2. Primary study Supporting references: [90], [77], [92], [83], [94], [93], [76], 

pancreas; only 17.8% =< 1year post Tx) 
as 18% overall and 24% of hospitalized 
pts but 15 still in hospital, 9 of these in 
ICU). One study (Arlsan) reported on 
602 hemodialysis patients from one 
centre, 7 became COVID + but none 

died. 

Patient Survival - 

30 day 

7  Critical 

Based on data from: 794 

patients in 1 studies. 4 

(Observational (non-
randomized)) 

Follow up: Median (IQR) 
was 36 (13-47) for wait-

listed and 44 (30-52) days 
for SOT recipients. 

Only 1 study calculated 30 day % 
survival in 597 COVID+ Tx recipients 

and 197 waitlist pts (81.9% of 
recipients were KT or SPK and 95.5% of 
waiting list were waiting for kidney or 
SPK; 80 transplanted in 2019, 41 in 

2020)and reported as 89.5 (84.2-93.1) 
for waitlist and 73.6 (69.8-77.0) for 

organ recipients (not specific to kidney) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 5 

We are uncertain 
whether transplant 

increases or decreases 
patient survival - 30 day 

Renal Failure (in 

hospital) 

6  Important 

Based on data from: 75 

patients in 2 studies. 6 

(Observational (non-
randomized)) 

Follow up: < = 1 month. 

Two studies reported on renal failure in 
Tx recipients.Trujillo (n= 26 Tx, 25 D) 
reported renal failure of 69% (78%, 
AKIN 1, 22% AKIN 2) none needed 
dialysis and Pascual (n=24 Tx) 54.2. 

Only Trujillo reported in dialysis as 0. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 7 

We are uncertain 
whether transplant 

increases or decreases 
renal failure (in hospital) 

ICU Admission 

6  Important 

Based on data from: 206 

patients in 4 studies. 8 

(Observational (non-
randomized)) 

Follow up: < = 1 month. 

Only four studies (one that included all 
organ recipients not just kidney and not 

just early post Tx) reported on ICU 
admission and at times patients refused 

admission or were denied because of 
lack of resources. Pascual (n=24 <6 mo 

post Tx) reported that 4 pts were 
admitted to ICU and 2 of these died, 

ICU admission was denied in 9 others. 
Alberici (n= 20 Tx, 21 D)reported that 4 
KT went to ICU and Trujillo (n= 26 KT; 

25 D) reported that none of the pts 
could go to ICU because of resource 

restraints. Pereira reported ICU 
admission in a cohort of 90 organ 

recipients (46 kidney, 17 lung, 13 liver, 
9 heart, 3 heart-kidney, 1 liver-kidney, 1 
kidney-pancreas; only 17.8% =< 1year 

post Tx) as 26% (4 patients declined 
intubation/ICU admission). 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 9 

We are uncertain 
whether transplant 

increases or decreases icu 
admission 

Hospital Stay 

4  Important 

Based on data from: 41 

patients in 1 studies. 10 

(Observational (non-
randomized)) 

Follow up: < = 1 month. 

Alberici reported that hospital stay was 
mean of 13 days for Tx and 12 days for 

Dialysis 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 11 

We are uncertain 
whether transplant 

increases or decreases 
hospital stay 
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3. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

4. Primary study Supporting references: [93], 

5. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available, Differences between the population of interest and those 

studied. Imprecision: very serious. Low number of patients. Publication bias: no serious. 

6. Primary study Supporting references: [90], [94], 

7. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

8. Primary study Supporting references: [76], [90], [92], [94], 

9. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available, Differences between the population of interest and those 

studied. Imprecision: very serious. Low number of patients. Publication bias: no serious. 
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11. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

Clinical Question/ PICO 

Population:  Pediatric kidney transplant candidates in area with COVID 19 

Intervention:  Transplant 

Comparator:  Remain on dialysis/waitlist 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

dialysis/waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [88], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [88], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available, Differences between the population of interest and those 

studied. Imprecision: very serious. Low number of patients. Publication bias: no serious. 

5. Primary study Supporting references: [88], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

7. Primary study Supporting references: [88], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

Mortality 

9  Critical 

Based on data from: 6 

patients in 1 studies. 1 

(Observational (non-
randomized)) 

Follow up: Md 19 (1-32). 

Only 1 study included outcomes of 
pediatric dialysis patients and kidney Tx 
patients with COVID 19. The study was 

of children with chronic kidney 
pathologies who contracted COVID 19, 
3 were Tx recipients (all >1yr post Tx) 

and 3 on dialysis. All patients survived. 
Followup period was Median 19 days 

(1-32). 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether transplant 

increases or decreases 
mortality 

Graft Survival 

9  Critical 

Based on data from: 6 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: Md 19 (1-32). 

Only 1 study included outcomes of 
pediatric dialysis patients and kidney Tx 
patients with COVID 19. The study was 

of children with chronic kidney 
pathologies who contracted COVID 19, 
3 were Tx recipients (all >1yr post Tx) 
and 3 on dialysis. 100% graft survival. 
Followup period was Median 19 days 

(1-32). 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether transplant 

increases or decreases 
graft survival 

ICU Admission 

6  Important 

Based on data from: 6 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: Md 19 (1-32). 

Only 1 study included outcomes of 
pediatric dialysis patients and kidney Tx 
patients with COVID 19. The study was 

of children with chronic kidney 
pathologies who contracted COVID 19, 
3 were Tx recipients (all >1yr post Tx) 

and 3 on dialysis. None of the patients 
were admitted to the ICU. Followup 
period was Median 19 days (1-32). 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether transplant 

increases or decreases icu 
admission 

Hospital Stay 

6  Important 

Based on data from: 6 

patients in 1 studies. 7 

(Observational (non-
randomized)) 

Follow up: Md 19 days 
(1-32). 

Only 1 study included outcomes of 
pediatric dialysis patients and kidney Tx 
patients with COVID 19. The study was 

of children with chronic kidney 
pathologies who contracted COVID 19, 
3 were Tx recipients (all >1yr post Tx) 
and 3 on dialysis. Length of hospital 
stay only reported for whole cohort 

(n=16) as 3 +/- 0.5 days for 8/16 
hospitalized of entire cohort. Followup 

period was Median 19 days (1-32). 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 8 

We are uncertain 
whether transplant 

increases or decreases 
hospital stay 
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serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

Clinical Question/ PICO 

Population:  Adult liver transplant candidates in areas with COVID-19 

Intervention:  Transplantation 

Comparator:  Remain on organ replacement therapy/waitlist 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement 

therapy/waitlist 

Intervention 
Transplantation 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Mortality 

9  Critical 

Based on data from: 
1,161 patients in 6 

studies. 1 (Observational 
(non-randomized)) 

Follow up: <= 4 months. 

Four studies reported on mortality in 
liver Tx recipients in early Tx period. 
Massoumi reported 5/13 recent liver 
recipients contracted COVID 19 but 

none died. Belli reported mortality for 
cohort 103 (21 recent Tx) COVID+ 

recipients as only observed in those 60 
yrs or over (16[22%, 95% CI 13-33] of 
73 patients vs none [0%, 0-13] of 27 

patients <60 years. Mortality was in 15 
[18%, 95% CI 11–28] of 82 patients 

with Tx >=2yrs vs one [5%, 0–24] of 21 
patients with Tx <2yrs. Patrono (n=10 
COVID+, 3 recent Tx) reported overall 

Mortality as 20%, 10% directly 
attributable to COVID. Colmenero 

(n=111, 15 recent Tx) reported overall 
Mortality as 18% and Standardized (by 

age and gender) Mortality Ratio of 
95.55 (95%CI 94.25-96.85). No deaths 

in those <60 yrs old. One study 
(Lavarone) followed 50 hospitalized 

patients with cirrhosis and COVID19. 
They report 30-day cumulative 

probability of overall mortality as 34% 
[95% Confidence Interval (CI) 23-49] 
and show this is higher (p=.035) than 

for non cirrotic patients (n=399) which 
was [18% (95%CI 15-22). 1 Large 

national retrospective database review 
(Ravanan) in UK that included 597 

COVID+ Tx recipients and 197 waitlist 
pts( Only 10.7% of recipients were liver 
and 3% of waiting list were waiting for 

liver; 80 transplanted in 2019, 41 in 
2020) reported mortality of 25.8% for 
all Tx (8/41, 19.5% Tx done in 2020; 
16/80 20% done in 2019) and 10.2% 

for waitlist. MVA did not show any 
association with time from Tx. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 
imprecision, Due 
to very serious 

publication bias 2 

We are uncertain 
whether transplantation 
increases or decreases 

mortality 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement 

therapy/waitlist 

Intervention 
Transplantation 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [80], [87], [91], [92], [93], [78], [84], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [93], 

Increasing recipient age was the only 
variable independently associated with 
death after positive SARS-CoV-2 test. 
One study (Pereira) reported mortality 
in a cohort of 90 organ recipients (46 

kidney, 17 lung, 13 liver, 9 heart, 3 
heart-kidney, 1 liver-kidney, 1 kidney-

pancreas; only 17.8% =< 1year post Tx) 
as 18% overall and 24% of hospitalized 
pts but 15 still in hospital, 9 of these in 

ICU). 

Patient Survival 

-30 day 

7  Critical 

Based on data from: 794 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: Median (IQR) 
was 36 (13-47) for wait-

listed and 44 (30-52) days 
for SOT recipients. 

Only 1 study calculated 30 day % 
survival in 597 COVID+ Tx recipients 

and 197 waitlist pts( 10.7% of 
recipients were liver recipients and 3% 
of waiting list were waiting for liver; 80 
transplanted in 2019, 41 in 2020)and 

reported as 89.5 (84.2-93.1) for waitlist 
and 73.6 (69.8-77.0) for organ 
recipients (not specific to liver) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether transplantation 
increases or decreases 
patient survival -30 day 

ICU Admission 

6  Important 

Based on data from: 140 

patients in 2 studies. 5 

(Observational (non-
randomized)) 

Follow up: < 1 month. 

One study (Pereira) reported n=23 
(26%; 4 patients declined intubation/
ICU admission) ICU admission from a 

cohort of 90 organ recipients (46 
kidney, 17 lung, 13 liver, 9 heart, 3 

heart-kidney, 1 liver-kidney, 1 kidney-
pancreas; only 17.8% =< 1year post Tx) 

. One study (Iavarone n=50 patients 
with cirrhosis and COVID19) reported 
that 2 patients were admitted to the 

ICU 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether transplantation 

increases or decreases icu 
admission 

Hospital Stay 

5  Important 

Based on data from: 50 

patients in 1 studies. 7 

(Observational (non-
randomized)) 

Follow up: < 1 month. 

One study (Iavarone n=50 patients with 
cirrhosis and COVID19) reported that 
length of hospital stay as Md 15 days 

IQR 10-23 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 8 

We are uncertain 
whether transplantation 
increases or decreases 

hospital stay 

ARDS 9 

6  Important 

Based on data from: 50 

patients in 1 studies. 10 

(Observational (non-
randomized)) 

Follow up: < 1 month. 

One study (Iavarone n=50 patients with 
cirrhosis and COVID19) reported that 

52% of hospitalized patients developed 
ARDS 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 11 

We are uncertain 
whether transplantation 
increases or decreases 

ards 
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4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

5. Primary study Supporting references: [84], [92], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

7. Primary study Supporting references: [84], 

8. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

9. Acute Respiratory Distress Syndrome from COVID19 

10. Primary study Supporting references: [84], 

11. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

Clinical Question/ PICO 

Population:  Adult heart transplant candidates in areas with COVID 19 

Intervention:  Transplantation 

Comparator:  Remain on organ replacement/waitlist 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement/

waitlist 

Intervention 
Transplantation 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Mortality 

Based on data from: 895 

patients in 3 studies. 1 

(Observational (non-

Boffini (n= 11 transplants done during 
COVID era until April) reported 3 later 
tested + for COVID 19 but all survived 

Very low 
Due to very 

serious risk of bias, 

We are uncertain 
whether transplantation 
increases or decreases 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement/

waitlist 

Intervention 
Transplantation 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [79], [92], [93], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [93], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

5. Primary study Supporting references: [92], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

9  Critical 

randomized)) 
Follow up: 14d-4months. 

after at least 3 weeks fo follow up. They 
also reported 1 death on the waiting list 
during this period (do not say if related 

to COVID) 1 Large national 
retrospective database review 

(Ravanan) in UK that included 597 
COVID+ Tx recipients and 197 waitlist 

pts (3.9% of recipients were HT but 
none of waiting list were waiting for 
heart; 80 transplanted in 2019, 41 in 

2020) reported mortality of 25.8% for 
all Tx (8/41, 19.5% Tx done in 2020; 
16/80 20% done in 2019) and 10.2% 

for waitlist. MVA did not show any 
association with time from Tx. 

Increasing recipient age was the only 
variable independently associated with 
death after positive SARS-CoV-2 test. 
One study (Pereira) reported mortality 
in a cohort of 90 organ recipients (46 

kidney, 17 lung, 13 liver, 9 heart, 3 
heart-kidney, 1 liver-kidney, 1 kidney-

pancreas; only 17.8% =< 1year post Tx) 
as 18% overall and 24% of hospitalized 
pts but 15 still in hospital, 9 of these in 

ICU 

Due to very 
serious 

indirectness, Due 
to very serious 

imprecision 2 

mortality 

Patient Survival 

-30 day 

9  Critical 

Based on data from: 794 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: Median (IQR) 
was 36 (13-47) for wait-

listed and 44 (30-52) days 
for SOT recipients. 

Only 1 study calculated 30 % survival in 
597 COVID+ Tx recipients and 197 

waitlist pts (3.9% of recipients were HT 
but none of waiting list were waiting for 

heart; 80 transplanted in 2019, 41 in 
2020)and reported as 89.5 (84.2-93.1) 

for waitlist and 73.6 (69.8-77.0) for 
organ recipients (not specific to heart) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether transplantation 
increases or decreases 
patient survival -30 day 

ICU Admission 

6  Important 

Based on data from: 90 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: Median 20 
(14-24) days.. 

Pereira reported ICU admission in a 
cohort of 90 organ recipients (46 

kidney, 17 lung, 13 liver, 9 heart, 3 
heart-kidney, 1 liver-kidney, 1 kidney-

pancreas; only 17.8% =< 1year post Tx) 
as 26% (4 patients declined intubation/

ICU admission) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether transplantation 

increases or decreases icu 
admission 
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Clinical Question/ PICO 

Population:  Pediatric heart transplant candidates in areas with COVID 19 

Intervention:  Transplant 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement/

waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [60], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

Mortality 

9  Critical 

Based on data from: 4 

patients in 1 studies. 1 

(Observational (non-
randomized)) 

Follow up: not stated. 

Lee reported a case series of 4 (2<= 6 
mo post Tx) recent pediatric heart Tx 

recipients who were COVID +. All 
patients survived. F/u period not 

specified. 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether transplant 

increases or decreases 
mortality 

Clinical Question/ PICO 

Population:  Adult pancreas transplant candidates in areas with COVID 19 

Intervention:  Transplant 

Comparator:  Remain on organ replacement/waitlist 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement/

waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [93], [92], [66], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [93], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

5. Primary study Supporting references: [92], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

Mortality 

9  Critical 

Based on data from: 894 

patients in 3 studies. 1 

(Observational (non-
randomized)) 

Follow up: 14 days-4 
months. 

Dube reported a case series of 4 (2< 1 
yr post Tx) pancreas recipients who 

were COVID+. 1 patient who was <1yr 
post Tx died. 1 Large national 
retrospective database review 

(Ravanan) in UK that included 597 
COVID+ Tx recipients and 197 waitlist 
pts( 0.5% of recipients were pancreas 

and 3.2% SPK and 4.6 % of waiting list 
were waiting for SPK but 0% for 

pancreas; 80 transplanted in 2019, 41 
in 2020) reported mortality of 25.8% 

for all Tx (8/41, 19.5% Tx done in 2020; 
16/80 20% done in 2019) and 10.2% 

for waitlist. MVA did not show any 
association with time from Tx. 

Increasing recipient age was the only 
variable independently associated with 
death after positive SARS-CoV-2 test. 
One study (Pereira) reported mortality 
in a cohort of 90 organ recipients (46 

kidney, 17 lung, 13 liver, 9 heart, 3 
heart-kidney, 1 liver-kidney, 1 kidney-

pancreas; only 17.8% =< 1year post Tx) 
as 18% overall and 24% of hospitalized 
pts but 15 still in hospital, 9 of these in 

ICU 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether transplant 

increases or decreases 
mortality 

Patient Survival 

-30 day 

9  Critical 

Based on data from: 794 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: Median (IQR) 
was 36 (13-47) for wait-

listed and 44 (30-52) days 
for SOT recipients. 

Only 1 study calculated 30 day % 
survival in 597 COVID+ Tx recipients 

and 197 waitlist pts (0.5% of recipients 
were pancreas and 3.2% SPK and 4.6 % 
of waiting list were waiting for SPK but 

0% for pancreas; 80 transplanted in 
2019, 41 in 2020) and reported as 89.5 

(84.2-93.1) for waitlist and 73.6 
(69.8-77.0) for organ recipients (not 

specific to pancreas)) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 4 

We are uncertain 
whether transplant 

increases or decreases 
patient survival -30 day 

ICU Admission 

6  Important 

Based on data from: 90 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: Median 20 
(14-24) days. 

Pereira reported ICU admission in a 
cohort of 90 organ recipients (46 

kidney, 17 lung, 13 liver, 9 heart, 3 
heart-kidney, 1 liver-kidney, 1 kidney-

pancreas; only 17.8% =< 1year post Tx) 
as 26% (4 patients declined intubation/

ICU admission) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether transplant 

increases or decreases icu 
admission 
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serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

Clinical Question/ PICO 

Population:  Adult lung transplant candidates in areas with COVID 19 

Intervention:  Transplant 

Comparator:  Remain on organ replacement/waitlist 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement/

waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Mortality 

9  Critical 

Based on data from: 884 

patients in 2 studies. 1 

(Observational (non-
randomized)) 

Follow up: 14 days-4 
months. 

There were no studies with n>2 that 
reported on outcomes specific to lung 

recipients 1 Large national retrospective 
database review (Ravanan) in UK that 

included 597 COVID+ Tx recipients and 
197 waitlist pts ( 2.2.% of recipients 

were lung and 1 % of waiting list were 
waiting for a lung; 80 transplanted in 

2019, 41 in 2020) reported mortality of 
25.8% for all Tx (8/41, 19.5% Tx done in 

2020; 16/80 20% done in 2019) and 
10.2% for waitlist. MVA did not show 

any association with time from Tx. 
Increasing recipient age was the only 

variable independently associated with 
death after positive SARS-CoV-2 test. 
One study (Pereira) reported mortality 
in a cohort of 90 organ recipients (46 

kidney, 17 lung, 13 liver, 9 heart, 3 
heart-kidney, 1 liver-kidney, 1 kidney-

pancreas; only 17.8% =< 1year post Tx) 
as 18% overall and 24% of hospitalized 
pts but 15 still in hospital, 9 of these in 

ICU 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 2 

We are uncertain 
whether transplant 

increases or decreases 
mortality 

Patient Survival - 

30 day 

9  Critical 

Based on data from: 794 

patients in 1 studies. 3 

(Observational (non-
randomized)) 

Follow up: Median (IQR) 
was 36 (13-47) for wait-

listed and 44 (30-52) days 

Only 1 study calculated 30 day % 
survival in 597 COVID+ Tx recipients 

and 197 waitlist pts (2.2.% of recipients 
were lung and 1 % of waiting list were 
waiting for a lung; 80 transplanted in 

2019, 41 in 2020) and reported as 89.5 
(84.2-93.1) for waitlist and 73.6 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

We are uncertain 
whether transplant 

increases or decreases 
patient survival - 30 day 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
Remain on 

organ 
replacement/

waitlist 

Intervention 
Transplant 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

1. Primary study Supporting references: [92], [93], 

2. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Low number of patients. 

Publication bias: no serious. 

3. Primary study Supporting references: [93], 

4. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

5. Primary study Supporting references: [92], 

6. Risk of Bias: very serious. Incomplete data and/or large loss to follow up, Selective outcome reporting. Inconsistency: no 

serious. Indirectness: very serious. Direct comparisons not available. Imprecision: very serious. Only data from one study. 

Publication bias: no serious. 

for SOT recipients. 
(69.8-77.0) for organ recipients (not 

specific to lung) imprecision 4 

ICU Admission 

6  Important 

Based on data from: 90 

patients in 1 studies. 5 

(Observational (non-
randomized)) 

Follow up: Median 20 
(14-24) days. 

Pereira reported ICU admission in a 
cohort of 90 organ recipients (46 

kidney, 17 lung, 13 liver, 9 heart, 3 
heart-kidney, 1 liver-kidney, 1 kidney-

pancreas; only 17.8% =< 1year post Tx) 
as 26% (4 patients declined intubation/

ICU admission) 

Very low 
Due to very 

serious risk of bias, 
Due to very 

serious 
indirectness, Due 

to very serious 

imprecision 6 

We are uncertain 
whether transplant 

increases or decreases icu 
admission 
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7. Transplantation from potential organ donors positive for COVID-19 

Strong recommendation against 

We recommend against transplantation of organs retrieved from deceased donors with active COVID-19 infection, particularly in the 

case of lung transplantation. 

Weak recommendation 

We suggest proceeding with solid organ transplantation from living and deceased donors with a resolved COVID-19 infection. 
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8. PCR methods and repeat testing for diagnosis of COVID-19 in potential deceased organ 
donors 

Strong recommendation 

We recommend PCR testing of all patients who are potential deceased organ donors. 

Strong recommendation 

We recommend PCR testing of both upper and lower respiraory tract samples of all patients who are potential deceased organ donors 

within 24 hours prior to organ recovery. 

Good practice statement 

Lower respiratory samples should be collected by methods that produce the least risk of aerosol generation (e.g. endotracheal aspirate as 

opposed to bronchoalveolar lavage (BAL)). 

Weak recommendation against 

We suggest against repeat PCR testing from the same collection site of patients who are potential donors. 

Good practice statement 

Screening of patients who are potential donors and recipients should include pre-recovery or pre-transplant evaluation for COVID-19 risk 

factors such as absence of symptoms, risk of potential exposure, and travel history. 
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9. CT scan accuracy for diagnosis of COVID-19 in potential deceased organ donors 

Strong recommendation against 

We recommend against routine thoracic computed tomography (CT) scans for COVID-19 screening for potential deceased organ donors. 

Weak recommendation 

We suggest that the results of PCR testing supersede any contradictory information from available thoracic computed tomography (CT) 

scan results. 
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10. SARS-CoV- 2 antibodies post infection with COVID-19 in potential deceased organ donors 

We make no recommendation regarding the use of antibody screening to evaluate the risk of COVID-19 transmission from potential 

deceased organ donors to organ recipients. 
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