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COVID-19 (Coronavirus): 

FAQs for Organ Transplantation 
 

Updated: August 9, 2021 
  

The following FAQ was developed to relay information on the current state of 
knowledge. This document is subject to change as more information becomes 

available. 
  

 
 
1. What is the origin of the novel coronavirus?  

  
COVID-19 is the disease caused by the novel coronavirus named Severe Acute Respiratory 
Syndrome Coronavirus-2 (SARS-CoV-2) that was first recognized in the Hubei province of China 
in December 2019, subsequently spreading worldwide. COVID-19 was declared a pandemic on 
March 11, 2020.  While the first infections with SARS-CoV-2 likely came from a non-human host, 
it quickly became well established in the human race by person-to-person transmission.  
  
As of August 6, 2021, multiple SARS-CoV-2 variants as a result of viral mutation, are circulating 
globally. Variants of concern include B.1.1.7 (Alpha), B.1.351 (Beta), P.1 (Gamma), and 
B.1.617.2, (Delta) (1). These variants appear to be more transmissible (20-50% increased 
transmission) and some may reduce efficacy of vaccines and effectiveness of monoclonal 
antibodies.   
 
2. How is SARS-CoV-2 transmitted?  
  
There are 3 major ways the virus is spread: (1) inhalation of air carrying very small particles of 
infectious virus, (2) droplets of virus deposited onto exposed mucous membranes such as with 
being coughed on, (3) touching mucous membranes with hands that are contaminated with 
infected respiratory fluids.  
 
Most frequently, transmission is presumed to be from via droplet spread from symptomatic 
individuals with COVID-19. However, shedding from asymptomatic and pre-symptomatic 
individuals can also transmit infection. The risk for exposure by breathing in the virus is felt to be 
highest when a person is within 3-6 feet of an infected individual.  Aerosol generating events 
may also spread the infection. The incubation period is usually between 2-14 days in the general 
population although longer incubations have been documented (2). 
 
Since asymptomatic individuals can spread the virus, the CDC recommends that unvaccinated 
people wear well fitting face masks that cover the nose and mouth when going out in public or 

https://optn.transplant.hrsa.gov/news/information-for-transplant-programs-and-opos-regarding-2019-novel-coronavirus/
https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html
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in instances where social distancing may be challenging. Given the data showing that vaccinated 
people can also spread the virus if infected, particularly with the delta variant, the CDC has now 
recommended that vaccinated people also wear masks if they are in an area with a high and 
substantial incidence of infection or if they are at high risk for complications from COVID-19 (3). 
Masks with exhalation valves or vents are not recommended as the hole in the material may 
allow escape of respiratory droplets(4). 
  
Healthcare transmissions of COVID-19 have occurred. Given the potential for greater infectivity, 
strict isolation precautions should be followed for anyone with suspected SARS-CoV-2 infection. 
Healthcare personnel should all be vaccinated. In addition, regardless of vaccination status they 
should always wear a face mask while in the healthcare facility. Personal protective equipment 
should be used by all healthcare workers who enter the room of a patient with known or 
suspected COVID-19 or as specified by institutional policies. Surgical masks plus eye protection 
and an isolation gown are recommended. N95 masks or their equivalents should be used for 
procedures that are more likely to generate respiratory aerosolization (including bronchoscopy, 
intubation, and nasopharyngeal swab procurement). Local institutional guidelines should be 
followed for personal protective equipment (PPE).  
  
3. Are transplant patients at higher risk for severe COVID-19?  

  
Data on transplant recipients with COVID-19 suggests that although mild infections are common 
in transplant recipients, many have reported that infection, once acquired by immunosuppressed 
transplant recipients, may be of greater severity than in normal hosts.  Experience with other 
viruses including prior outbreaks of coronaviruses, also suggests that severe infections can 
occur in some transplant recipients. The New York City experience revealed high rates of 
respiratory failure and mortality in transplant recipients but was likely impacted by the sudden 
and severe surge of infection that hit the city (5, 6). Data from other centers suggested similar 
outcomes in transplant recipients when compared to other higher risk populations when outcome 
analysis are corrected for comorbidities such as diabetes and hypertension, although this may 
vary based on organ transplant type (7-9).   
 
It is important whenever a transplant patient has persistent fever or other symptoms of infection 
that they contact their transplant center for guidance.  The CDC notes that the following adults 
of any age with the following conditions are at increased risk of severe COVID-19: 
 

• Immunosuppressed after organ transplant 
• Advanced age (over 60, but increasing with greater age) 
• Hypertension 
• Heart conditions, such as heart failure, coronary artery disease and cardiomyopathy 
• Diabetes mellitus 2 
• Obesity (BMI > 30) 
• Cancer  
• HIV infection 
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• Chronic kidney disease 
• COPD 
• Down syndrome  
• Pregnancy 
• Sickle cell disease 
• Smoking 

At this time, the risk factors for severe disease have been characterized by observational studies. 
An initial publication by Pereira, et al (6) reported advanced age was associated with severe 
disease in their transplant cohort, which is not different from reports of non-immunocompromised 
host.  Kates, et al (10) reported age > 65, chronic lung disease, congestive heart failure, and 
obesity were independently associated with poor outcomes of COVID-19 in SOT. Further study 
is needed to better characterize which transplant recipients are at the greatest risk for poor 
outcomes. 
 
 
4. Are there any specific travel restrictions for transplant patients?  

  
The CDC recommends that travel be delayed unless fully vaccinated. However, vaccinated SOT 
recipients often do not mount as robust an immune response to vaccine when compared to the 
general population. We continue to recommend that transplant patients delay travel unless it is 
essential. This is both to avoid risks of transportation in non-private vehicles as well as risk of 
exposure in settings where COVID-19 rates might be higher. Should transplant recipients need 
to travel, we recommend taking additional essential medicines with them, to ensure they have a 
sustainable supply in the event of an unexpected quarantine or travel delay. For household 
members of SOT recipients, we recommend that they read the most up to date guidance on 
travel during COVID-19 at the CDC website (11, 12) 
  
The CDC and WHO maintain websites that are being updated as the outbreak evolves, and 
travel recommendations will likely change over time.  
   

• CDC COVID Data Tracker  
• World Health Organization COVID-19 Pandemic website  
• Canada Public Health Website COVID-19  

 
 
5. Should transplant patients wear a mask or avoid public places?  

  
The CDC has recently updated the guidance on masks for fully vaccinated individuals (3). Those 
with immunocompromising conditions are advised to continue safety precautions (i.e., mask 
wearing, frequent hand hygiene, and physical distancing), regardless of vaccinated status. They 
should avoid crowded places and reduce travel to areas of high SARS-CoV-2 prevalence as 
much as possible to reduce risk of exposure.  

https://www.cdc.gov/coronavirus/2019-nCoV/summary.html
https://www.cdc.gov/covid-data-tracker/index.html#cases
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.canada.ca/en/public-health/services/diseases/coronavirus-disease-covid-19.html
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6. When should COVID-19 be considered in the differential diagnosis for transplant 

recipients?  

 
Transplant patients with symptoms of a flu-like illness may have infection with SARS-CoV-2 as 
well as other infections.  Many symptoms of COVID-19 are typical of respiratory viral infections.  
Transplant patients should be instructed to call the transplant center or their local physician if 
they have symptoms including, but not limited to, fever, chills, rigors, cough, dyspnea, myalgias, 
headache, sore throat, diarrhea, or new loss of sense of taste and/or smell. They should tell the 
transplant center if they have had close contact with a person known to have COVID-19 infection. 
They should notify the transplant center or hospital before presenting for care if possible. If 
patients are instructed to present for medical evaluation at a clinical center, transplant patients 
should wear a mask during transit and immediately upon entering the building.  If the transplant 
patient has a medical emergency (e.g., shortness of breath, chest pain, or stroke/weakness), 
they should call 911 and notify the dispatcher if they have been exposed to SARS-CoV-2 or 
have suggestive symptoms so that appropriate safety precautions can be taken.   
 
There are many different causes for flu-like/respiratory symptoms. Although the prevalence of 
other respiratory viruses decreased dramatically with strict adherence to masking and social 
distancing, these illness are beginning to re-emerge with unmasking and decreased social 
distancing. Each hospital should have protocols in place for transplant patients with flu-
like/respiratory symptoms in the era of COVID-19; these may vary seasonally in your geographic 
area. Consult your local hospital practices for outpatient COVID-19 screening availability or 
visitor restrictions for transplant recipients as these will change over time.  
 
COVID-19 also has many atypical clinical manifestations affecting the skin (vesicles, rashes), 
cardiovascular system (e.g., myocarditis, cardiomyopathy, infarction), central nervous system 
(stroke and syncope, anosmia, dysgeusia), pulmonary emboli and vascular thrombosis, and 
renal or hepatic dysfunction (13).  The clinician must consider testing for SARS-CoV-2 infection 
for individuals with these symptoms who are from areas where this infection is circulating.  
  
Patients suspected of COVID-19 should wear a surgical mask, be placed in isolation and local 
infection control should be notified. CDC has updated the guidelines for infection control (14). 
  
Specific testing for SARS-CoV-2 must be requested. Testing is done via a nucleic acid test or 
antigen detection assay (preferred test is RT-PCR on nasopharyngeal, nasal, mid-turbinate, or 
oropharyngeal swab) either as a single test or as part of a panel of tests for respiratory viruses. 
Testing guidelines vary by institution. 
 
 
7. What is the approach to transplant candidates and recipients coming for routine 

appointments?  

  

https://www.nejm.org/doi/full/10.1056/NEJMcpc2004982
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Each transplant program needs to decide their own policy for new transplants and outpatient 
visits when COVID-19 is circulating in the region.   
 
Elective ambulatory appointments may be moved to virtual visits (e.g., telemedicine) and 
telephone contacts.  Likewise, the urgency for bloodwork at the center, or for nonurgent 
procedures such as bronchoalveolar lavage and surveillance biopsies should be reviewed.  
Laboratory testing may be performed at centers outside the hospital or in the home if data can 
be provided expeditiously to the Transplant Center.  Organizational leadership will need to be 
involved in prioritization plans. Some institutions may require SARS-CoV-2 testing prior to 
performing procedures on patients in both in and outpatient settings. 
 
 
8. Should transplant candidates be counseled about potential risks for COVID-19 

infection if called in for organ transplant? 

Currently, it is appropriate to counsel all candidates about the risk for acquisition of COVID-19 
from the community, the hospital environment and theoretically from an organ donor. Transplant 
candidates should be counseled on and encouraged to use preventive strategies (e.g., masking, 
physical distancing,  frequent hand washing). Transplant candidates, professionals and 
household members should be encouraged to get vaccinated to reduce the risk of nosocomial 
transmission. 
 
The risk-benefit ratio of transplantation during the COVID-19 pandemic should be reviewed with 
each patient considering individual risks of progression of underlying disease while on the wait-
list and local infection and transmission rates. All deceased and living donors are tested for 
SARS-CoV-2 infection. 
 
 
9. What is the approach to  transplant candidates who are actively listed for transplant?  

All patients in regions where SARS-CoV-2 is circulating should be tested for virus prior to 
transplantation, even if asymptomatic, regardless of vaccination status.  It is not known if patients 
with active or recent COVID-19 can be safely transplanted. It is anticipated that transplantation 
of these patients with active viral infection and need for immunosuppression could result in 
adverse outcomes. The risk of transplantation must be balanced against the need for life-saving 
transplantation. Given limited treatment options for COVID-19, candidates with active COVID-
19 should be deferred from transplantation, in most cases. Some patients continue to have 
positive PCR test for viral RNA long after symptoms have resolved (over 60 days from diagnosis 
in some patients). It is not clear if a persistently positive PCR test represents shedding of active 
virus or not. Blood tests that demonstrate antibodies to SARS-CoV-2 can be measured, but it is 
not yet known whether and how long the individual is protected against further infection or 
whether relapse could occur. There have been reports of reinfection in normal and 
immunosuppressed hosts.  
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The ideal disease-free interval before transplantation is unknown. Based on currently available 
data it is recommended that a candidate have complete symptom resolution and have a negative 
SARS-CoV-2 PCR from the respiratory tract prior to transplantation. This will also help to protect 
the hospital environment and the healthcare team. Some transplant physicians recommend two 
negative PCR tests at least 24 hours apart due to the limited sensitivity (~70%) of each test; the 
optimal timing of multiple tests is unknown. Likewise, the decision to proceed with transplant 
when disease-free but still with a positive test must be made on an individual basis weighing the 
likelihood of true active shedding versus death while awaiting another organ offer.  
 
10. Are there any effective treatments for COVID-19?  

  
For hospitalized patients with symptoms severe enough to require oxygen administration, a small 
number of therapeutic approaches appear to provide benefit. However, supportive care remains 
a vital component of patient care for both mild and severe disease.  
 
Stable transplant patients with COVID-19 may be managed at home if they have social supports 
and access to medical care should the infection progress. In this setting, the main treatment is 
supportive care and consideration for monoclonal antibody administration as early as possible 
after symptom onset.  
 
Telephone or video visits are an ideal approach for clinical monitoring. Home visits for laboratory 
testing or use of home oxygen saturation monitoring may be beneficial for outpatient assessment 
and determination of need for hospitalization. 
 

A. Monoclonal Antibodies:   
 
Current NIH and IDSA guidelines recommend that casirivimab/imdevimab or sotrovimab be 
used in ambulatory adults and pediatric patients with positive results of direct SARS-CoV-2 
viral testing in the past 10 days and who are at high risk for progressing to severe COVID-
19. The NIH no longer recommends use of bamlanivimab plus etesevimab as firstline therapy 
given concern for diminished effectiveness against potentially resistant viral variants(15). 
 
Casirivimab and imdevimab should be administered together for the treatment of mild to 
moderate COVID-19 in ambulatory adults and pediatric patients. This combination was 
shown to reduce COVID-19-related hospitalization or emergency room visits in patients at 
high risk for disease progression within 28 days after treatment when compared to placebo 
(16). The casirivimab-imdevimab EUA was also recently expanded to use for post-exposure 
prophylaxis in immunocompromised or nonvaccinated patients (17, 18). Casirivimab and 
imdevimab are not authorized for patients who are hospitalized due to COVID-19 or require 
oxygen therapy due to COVID-19, and may be associated with worse clinical outcomes when 
administered to hospitalized patients with COVID-19 requiring high flow oxygen or 
mechanical ventilation. However, both combination therapies may be administered to 
patients who are hospitalized for reasons other than COVID-19 if they have evidence of mild 
disease and are at risk for progression to severe disease. 
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Sotrovimab is another monoclonal therapy now available by EUA for patients at risk for 
progression to severe COVID-19 (19). Authorization was based on interim analysis from a 
double-blind, placebo-controlled trial in which an 85% reduction in hospitalization or death 
was observed in patients who received sotrovimab compared with placebo. This monoclonal 
in addition is likely to provide protection against emerging viral variants, as it targets targets 
a highly conserved epitope in the receptor binding domain of SARS-CoV-2 spike protein. 

 

B. Corticosteroids: 
 
In patients requiring hospital admission with severe COVID-19 disease, the primary therapy 
with proven benefit in terms of mortality is corticosteroid therapy. In the RECOVERY trial, a 
controlled, open-label study from the UK, the incidence of death was lower in patients 
receiving dexamethasone (6mg daily for up to 10 days) compared with standard of care 
therapy in patients receiving mechanical ventilation (29.3% vs 41.4%), and to a lesser 
degree, in patients receiving oxygen therapy without mechanical ventilation (23.3% vs 
26.2%) (20). The positive impact of corticosteroids on mortality in critically ill patients has 
been confirmed in a WHO meta-analysis as well as a meta-analysis of randomized-controlled 
trials (21, 22). Although specific  information  regarding inclusion or impact in transplant 
recipients has not been provided in these trials, this approach has now been used routinely 
in critically ill transplant recipients with COVID-19 where it appears to provide similar benefit 
as non-immunocompromised hosts. As hyperinflammation does occur in transplant 
recipients, the benefit of this therapy is not surprising; there remains concern, however, for 
promotion of secondary infections including bacterial and fungal pneumonias in 
immunocompromised patients. 

C. Antiviral therapy:  
 
While some trial data are encouraging, available antiviral agents appear to shorten the 
symptomatic period rather than eradicating viral infection. Physicians are encouraged to 
follow new or emerging data. Following our experience with antiviral therapy for influenza, 
start of antiviral therapy early in disease is more likely to effective than administration later in 
the course of viral infection. 
 
Remdesivir is an antiviral that inhibits viral genome replication and has been studied in a 
randomized controlled clinical trial for severe and moderate COVID-19 cases. The Adaptive 
COVID-19 Treatment Trial (ACTT)-1 Study revealed that remdesivir shortens the time to 
recovery in adults hospitalized with COVID-19 pneumonia (median 11 days vs 15 days), 
although the mortality rate did not significant differ between groups (23). The FDA issued an 
Emergency Use Authorization (EUA) for remdesivir on May 1, 2020 to permit the emergency 
use of the unapproved product intravenously for treatment of suspected or laboratory 
confirmed COVID-19 in adults and children hospitalized with severe disease, defined as 
those with oxygen saturation (SpO2) ≤ 94% on room air or requiring supplemental oxygen or 
mechanical ventilation or extracorporeal membrane oxygenation. The drug was formally FDA 
approved October 22, 2020 (24). The SOLIDARITY multicenter trial of repurposed antiviral 
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agents also failed to show demonstrated impact on mortality in patients receiving remdesivir 
(25). This study, however, did not include immunocompromised patients, where the impact 
of antiviral therapy may be more likely to provide benefit in the setting of impaired immune 
response. Dosing is 200 mg IV on day one followed by 100 mg IV daily for a total of five days 
and liver function tests should be monitored during administration. While not recommended 
for use in patients with GFR<30 ml/min, emerging evidence suggests that remdesivir may be 
relatively safe in this group of patients (26). There is no transplant specific sub-analysis from 
this trial; data regarding the relative efficacy in SOT remain unavailable, although there does 
not seem to be increased toxicity in the setting of immunosuppressive drug use. In addition, 
additional case-control studies have demonstrated safety in terms of liver function elevations 
and acute kidney injury even in patients with impaired renal function (26). 
 

 
D. Convalescent plasma:   
 
A recent systematic review and meta-analysis of published and unpublished randomized 
controlled trials showed that there was no significant benefit of convalescent plasma on 
clinical outcomes (20), and analysis of data from the RECOVERY trial similarly failed to 
demonstrate benefit in terms of decrease in mortality (27). The current IDSA 
recommendation (28) is that this therapy be limited to patients participating in a clinical trial.  
High-titer antibody in convalescent plasma and early administration in course of illness may 
reduce hospitalization in cohort of outpatient older adults; hence, there may be a benefit in 
using convalescent plasma in patients with mild COVID-19 (29). Based on results of recent 
studies, the FDA updated the issued EUA for convalescent plasma,  limiting the use of high-
titer COVID-19 convalescent plasma for treatment of hospitalized patients early In the 
disease course (30). Thus far, there is no significant evidence of rejection or other safety 
signal related to the use of convalescent plasma(31, 32), although data remain limited in 
transplant recipients .  
 
E. Tocilizumab: 
 
Data on tocilizumab, an anti-IL-6 receptor monoclonal antibody, have been mixed, with initial 
randomized-controlled trials not meeting clinical endpoints of improved clinical status and 
mortality (33). However, analysis of two large multicenter trials, RECOVERY and REMAP-
CAP, as well as additional randomized controlled trials, did demonstrate decreased mortality 
and lower risk of clinical deterioration when administered early in the hospital course in 
patients with rapidly progressive disease requiring mechanical ventilation or high flow nasal 
canula, in combination with dexamethasone (34-36). It remains unclear whether this 
treatment provides additional benefit, or poses additional risk, when administered to 
immunocompromised patients, especially in combination with dexamethasone, although 
case series describing its use do exist (37, 38). The NIH and IDSA guidelines recommend 
that tocilizumab should be used in patients with severe COVID who have elevated markers 
of systemic inflammation, in addition to standard of care that are not responding to 
dexamethasone or are within 72 hours of hospital admission and 24 hours of ICU admission, 
and are requiring ventilation or high flow nasal canula therapy.  NIH guidelines recommend 
that tocilizumab administration be avoided “in patients who are significantly 
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immunosuppressed, particularly in those with recent use of other biologic immunomodulating 
drugs (15).” 
 
F. Other approaches:  
 
Prospective trials have been performed to examine the risks and benefits of other 
immunomodulatory therapies for the acute inflammatory state associated with severe 
COVID-19.  As with corticosteroids and tocilizumab, concerns exist for use of such therapies 
when coupled with transplant immunosuppression due to the potential risk for superimposed 
infection. More data are required before a recommendation can be made. Reactivations of 
viruses such as hepatitis B virus (HBV), hepatitis C virus (HCV), or herpesviruses (HSV, 
CMV, VZV) or of latent infections such as tuberculosis or Strongyloides (39) may occur in 
patients receiving steroids or immunomodulation. 

Several agents including interferon-1β, leronlimab, kinase inhibitors, and anti-GMCSF 
antibodies were evaluated for anti-inflammatory responses; published data on efficacy have 
been variable. Sarilumab, another IL-6 inhibitor, failed to meet clinical trial endpoints, so there 
is insufficient data to recommend its use (40).  
 
For all of these immune modulating therapies, few data are available from transplant 
recipients.  Caution is warranted given the potential for increased vulnerability to secondary 
infections in patients receiving immunosuppression inhibiting the cellular immune response 
such as calcineurin inhibitors and mycophenolate mofetil. Given previous reports of allograft 
rejection with interferon therapy, we would recommend careful consideration of potential risks 
and benefits before enrollment of transplant recipients in interferon-based therapy trials. 
 
A number of oral antiviral therapies are currently under investigation including the nitroxide 
TEMPOL, which inhibits the viral replicase, PF-07321332, a protease inhibitor, and 
molnupiravir, an RNA polymerase inhibitor. The availability of a safe and effective oral 
antiviral therapy that could be delivered early in infection in the outpatient setting would be 
extremely valuable for immunosuppressed patients at risk for progression to severe COVID-
19 infection, but these therapies are currently in early stages of development and testing (19, 
41). 
 
Finally, NIH guidelines additionally recommend  prophylactic dose anticoagulation for 
hospitalized patients, to prevent venous thromboembolism associated with COVID-19. 
 

 
The following therapies are not recommended: 
 
At this point in time, given negative data on the use of chloroquine and hydroxychloroquine, 
we do not recommend the use of these drugs, in accordance with National Institutes of Health 
(NIH) and IDSA guidelines (15, 28). The FDA EUA has been removed for chloroquine and 
hydroxychloroquine and these agents should be used with caution given known side effects.  
Patients receiving hydroxychloroquine require careful monitoring of QTc interval and for drug 
interactions.  
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Other therapies suggested for COVID-19 including colchicine (42) and ivermectin (43), have 
not shown significant clinical impact in adequately powered, randomized-controlled studies, 
and are not recommended at this time (15, 28). 
 

G. Management of immunosuppression.  
 
The impact of immunosuppression on COVID-19 is not currently known but decreasing 
immunosuppression may be considered for infected recipients who have not had recent 
rejection episodes. Many providers have decreased or discontinued cell cycle inhibitors or 
reduced calcineurin inhibitor levels, but comparative data regarding these interventions are 
not yet available. The decision to reduce immunosuppression should be based on severity 
of COVID-19 disease in comparison with rejection risk. Patients receiving maintenance 
corticosteroids have generally been maintained on these during therapy.   

 
 
 
 
11. How do we approach clearance of transplant patients after COVID-19 infection for 

removal of enhanced isolation in the hospital and return to outpatient clinics?   
 

Data suggests that in patients with mild to moderate COVID-19 infection, infectivity decreases 
within 10 days of symptom onset (44, 45), whereas recovery of viable virus is rare in patients 
with severe COVID-19 infection who are more than 20 days from symptom onset (46). 
Importantly, there is no evidence that adults with symptom resolution who have persistence of 
viral RNA transmit SARS-CoV-2 to their close contacts (47). Because of this, CDC no longer 
recommends a test-based strategy to determine when an individual with SARS-CoV-2 infection 
is no longer infectious. 
 
It is unknown how long virus detected by sensitive PCR assays remains infectious in transplant 
recipients and what risk remains of infection for social contacts, healthcare providers, and the 
community in general.  
 
In one study, 25% of kidney transplant recipients displayed persistent viral shedding more than 
30 days after symptom onset (48). Additionally, PCR positivity has been reported in a heart 
transplant recipient 35 days after symptom onset, and in a kidney transplant recipient 63 days 
after symptom onset (49, 50). Viable virus, using cell culture, was identified in four kidney 
transplant recipients more than 3 weeks from symptom onset (8). Rare cases of prolonged 
infective virus have also been reported in a patient after CAR-T cell therapy for multiple myeloma 
(up to 119 days from infection onset) (51), a patient with lymphoma on B-cell directed therapy 
(52), as well as a patient with anti-phospholipid syndrome on rituximab and eculizumab with 
relapsing and recurring COVID-19 (53).  
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Patients with prior positive SARS-CoV-2 PCR assays should have resolution of symptoms, 
including fever, before enhanced respiratory precautions are removed. The CDC currently 
recommends that for mild or asymptomatic disease, patients must isolate for at least 10 days 
from date of symptom onset or diagnosis. In patients with severe infection or severe 
immunocompromise, isolation should be extended up to 20 days for “normal” hosts (54).  
 
For organ transplant recipients with mild/asymptomatic COVID-19, it may be reasonable to 
follow CDC guidelines. However, some experts recommend adhering to a 20-day isolation with 
testing of those individuals at higher risk for prolonged infection, including those who have 
recently received cytolytic therapies or rituximab. The test-based strategy requires two negative 
PCR tests for SARS-CoV-2 from at least 2 consecutive respiratory samples collected more than 
24 hours apart. It is unknown whether positive antibody testing (serology) is predictive of a 
protective immune response or of reduced infectivity, although this may be the case.  Local 
institutional infection prevention policies should take precedence in removing patients from 
isolation.  
 
If an elective procedure is required for a patient recovering from COVID-19, it may be advisable 
to wait until the patient is cleared and pre-procedural testing PCR testing is negative.  For urgent 
procedures, strict infection control guidelines should be followed to minimize the risk of SARS-
CoV-2 transmission to procedure teams. Ultimately, further data are required.  Public health and 
local hospital guidelines should be followed.   
 
12. Is a transplant recipient with resolved COVID-19 at risk for reinfection? 

 
Cases of reinfection with COVID-19 have been reported but appear to be rare (55-57).  A recent 
multicenter review reported a rate of reinfection of 0.2% (58). Whether reinfections result from 
deficient immune responses to the primary infection, are the result of waning immunity, or result 
from viral escape mutants remains to be determined. Hence, transplant recipients should 
continue to practice COVID-19 precautions (refer to #5) following natural infection with COVID-
19 and after COVID-19 vaccination. It is especially important for close contacts (family, friends, 
co-workers) of transplant recipients to be vaccinated to avoid exposure to COVID-19. 
 
 
13. Useful links:   

 
Hygiene, physical distancing, masks, isolating, quarantining, what to do if you are sick:   

• CDC: How to Protect Yourself/What to Do If you are Sick 
• CDC: Printable Handouts for Patients 

Treatment COVID-19 Guidelines 

• NIH Treatment Guidelines  

https://www.cdc.gov/coronavirus/2019-ncov/hcp/disposition-in-home-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.cdc.gov/coronavirus/2019-ncov/communication/print-resources.html?
https://www.covid19treatmentguidelines.nih.gov/


Version xx 
 

• IDSA Treatment Guidelines 

Vaccines 

• American Society of Transplantation: COVID-19 Vaccine FAQ  

Drug-Drug interactions 

• https://www.covid19-druginteractions.org 

Donor Testing 

• https://www.myast.org/recommendations-and-guidance-organ-donor-testing 

 
REFERENCES 
 
1. CDC. SARS-CoV-2 Variant Classifications and Definitions 2021 [updated July 20,2021. 
Available from: https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html. 
2. Bai Y, Yao L, Wei T, Tian F, Jin DY, Chen L, et al. Presumed Asymptomatic Carrier 
Transmission of COVID-19. Jama. 2020;323(14):1406-7. 
3. CDC. When You’ve Been Fully Vaccinated 2021 [updated May 16,2021. Available from: 
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html. 
4. CDC. Guidance for Wearing Masks (Guidance for Unvaccinated People)  [updated April 
19,2021. Available from: https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-
sick/cloth-face-cover-guidance.html. 
5. Akalin E, Azzi Y, Bartash R, Seethamraju H, Parides M, Hemmige V, et al. Covid-19 
and Kidney Transplantation. New England Journal of Medicine. 2020;382(25):2475-7. 
6. 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;20(7):1800-8. 
7. Avery RK, Chiang TP, Marr KA, Brennan DC, Sait AS, Garibaldi BT, et al. Inpatient 
COVID-19 outcomes in solid organ transplant recipients compared to non-solid organ 
transplant patients: A retrospective cohort. Am J Transplant. 2020. 
8. Chaudhry ZS, Williams JD, Vahia A, Fadel R, Parraga Acosta T, Prashar R, et al. 
Clinical characteristics and outcomes of COVID-19 in solid organ transplant recipients: A 
cohort study. Am J Transplant. 2020;20(11):3051-60. 
9. Pereira MR, Arcasoy S, Farr MA, Mohan S, Emond JC, Tsapepas DS, et al. Outcomes 
of COVID-19 in solid organ transplant recipients: A matched cohort study. Transpl Infect Dis. 
2021:e13637. 
10. Kates OS, Haydel BM, Florman SS, Rana MM, Chaudhry ZS, Ramesh MS, et al. 
COVID-19 in solid organ transplant: A multi-center cohort study. Clin Infect Dis. 2020;2020 
August 7:ciaa1097. 
11. CDC. Domestic Travel During COVID-19 2021 [updated May 19,2021. Available from: 
https://www.cdc.gov/coronavirus/2019-ncov/travelers/travel-during-covid19.html. 

https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.myast.org/covid-19-vaccine-faq-sheet
https://www.myast.org/covid-19-vaccine-faq-sheet
https://www.covid19-druginteractions.org/
https://www.myast.org/recommendations-and-guidance-organ-donor-testing
https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/travelers/travel-during-covid19.html


Version xx 
 

12. CDC. International Travel During COVID-19 2021 [updated May 19,2021. Available 
from: https://www.cdc.gov/coronavirus/2019-ncov/travelers/international-travel-during-
covid19.html. 
13. Fishman JA, Roberts MB, Zhang EW, Kumar D, Hirsch HH, Maggiore U. Case 29-2020: 
A 66-Year-Old Man with Fever and Shortness of Breath after Liver Transplantation. N Engl J 
Med. 2020;383(12):1168-80. 
14. CDC. Infection Control Guidance for Healthcare Professionals about Coronavirus 
(COVID-19)  [updated June 3,2020. Available from: https://www.cdc.gov/coronavirus/2019-
ncov/infection-control.html. . 
15. NIH COVID-19 Treatment Guidelines https://www.covid19treatmentguidelines.nih.gov: 
National Insitutes of Health;  [updated March 5,2021. Available from: 
https://www.covid19treatmentguidelines.nih.gov/whats-new/. 
16. Weinreich DM, Sivapalasingam S, Norton T, Ali S, Gao H, Bhore R, et al. REGN-COV2, 
a Neutralizing Antibody Cocktail, in Outpatients with Covid-19. N Engl J Med. 2021;384(3):238-
51. 
17. FDA. FDA authorizes REGEN-COV monoclonal antibody therapy for post-exposure 
prophylaxis (prevention) for COVID-19  [Available from: https://www.fda.gov/drugs/drug-safety-
and-availability/fda-authorizes-regen-cov-monoclonal-antibody-therapy-post-exposure-
prophylaxis-prevention-covid-19. 
18. O'Brien MP, Forleo-Neto E, Musser BJ, Isa F, Chan KC, Sarkar N, et al. Subcutaneous 
REGEN-COV Antibody Combination to Prevent Covid-19. N Engl J Med. 2021. 
19.  [Available from: https://www.nih.gov/news-events/news-releases/nih-researchers-
identify-potential-new-antiviral-drug-covid-19. 
20. Horby P, Lim WS, Emberson JR, Mafham M, Bell JL, Linsell L, et al. Dexamethasone in 
Hospitalized Patients with Covid-19 - Preliminary Report. N Engl J Med. 2020;Published online 
ahead of print. 
21. Sterne JAC, Murthy S, Diaz JV, Slutsky AS, Villar J, Angus DC, et al. Association 
Between Administration of Systemic Corticosteroids and Mortality Among Critically Ill Patients 
With COVID-19: A Meta-analysis. Jama. 2020. 
22. Pulakurthi YS, Pederson JM, Saravu K, Gupta N, Balasubramanian P, Kamrowski S, et 
al. Corticosteroid therapy for COVID-19: A systematic review and meta-analysis of randomized 
controlled trials. Medicine (Baltimore). 2021;100(20):e25719. 
23. Beigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman BS, Kalil AC, et al. Remdesivir 
for the Treatment of Covid-19 - Preliminary Report. N Engl J Med. 2020;E-pub ahead of print. 
24. FDA. Fact Sheet for Health Care Providers Emergency Use Authorization of Veklury 
(remdesivir) 2020 [Available from: https://www.fda.gov/media/137566/download. 
25. Consortium WHOST, Pan H, Peto R, Henao-Restrepo AM, Preziosi MP, 
Sathiyamoorthy V, et al. Repurposed Antiviral Drugs for Covid-19 - Interim WHO Solidarity 
Trial Results. N Engl J Med. 2021;384(6):497-511. 
26. Ackley TW, McManus D, Topal JE, Cicali B, Shah S. A Valid Warning or Clinical Lore: 
an Evaluation of Safety Outcomes of Remdesivir in Patients with Impaired Renal Function from 
a Multicenter Matched Cohort. Antimicrob Agents Chemother. 2021;65(2). 
27. Horby PW, Estcourt L, Peto L, Emberson JR, Staplin N, Spata E, et al. 2021. 
28. Bhimraj A, Morgan R, Hirsch Shumaker A, Lavergne V, Baden L, Chi-Chung Cheng V, 
et al. Infectious Diseases Society of America Guidelines on the Treatment and Management of 
Patients with COVID-19 https://www.idsociety.org/practice-guideline/covid-19-guideline-

https://www.cdc.gov/coronavirus/2019-ncov/travelers/international-travel-during-covid19.html
https://www.cdc.gov/coronavirus/2019-ncov/travelers/international-travel-during-covid19.html
https://www.cdc.gov/coronavirus/2019-ncov/infection-control.html
https://www.cdc.gov/coronavirus/2019-ncov/infection-control.html
https://www.covid19treatmentguidelines.nih.gov/
https://www.covid19treatmentguidelines.nih.gov/whats-new/
https://www.fda.gov/drugs/drug-safety-and-availability/fda-authorizes-regen-cov-monoclonal-antibody-therapy-post-exposure-prophylaxis-prevention-covid-19
https://www.fda.gov/drugs/drug-safety-and-availability/fda-authorizes-regen-cov-monoclonal-antibody-therapy-post-exposure-prophylaxis-prevention-covid-19
https://www.fda.gov/drugs/drug-safety-and-availability/fda-authorizes-regen-cov-monoclonal-antibody-therapy-post-exposure-prophylaxis-prevention-covid-19
https://www.nih.gov/news-events/news-releases/nih-researchers-identify-potential-new-antiviral-drug-covid-19
https://www.nih.gov/news-events/news-releases/nih-researchers-identify-potential-new-antiviral-drug-covid-19
https://www.fda.gov/media/137566/download
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/


Version xx 
 

treatment-and-management/: Infectious Diseases Society of America;  [updated March 
18,2021. Available from: https://www.idsociety.org/practice-guideline/covid-19-guideline-
treatment-and-management/. 
29. Libster R, Perez Marc G, Wappner D, Coviello S, Bianchi A, Braem V, et al. Early High-
Titer Plasma Therapy to Prevent Severe Covid-19 in Older Adults. N Engl J Med. 2021. 
30. FDA In Brief: FDA Updates Emergency Use Authorization for COVID-19 Convalescent 
Plasma to Reflect New Data  [updated February 4,2021. 
31. Rahman F, Liu STH, Taimur S, Jacobs S, Sullivan T, Dunn D, et al. Treatment with 
convalescent plasma in solid organ transplant recipients with COVID-19: Experience at large 
transplant center in New York City. Clin Transplant. 2020;34(12):e14089. 
32. Fung M, Nambiar A, Pandey S, Aldrich JM, Teraoka J, Freise C, et al. Treatment of 
immunocompromised COVID-19 patients with convalescent plasma. Transplant infectious 
disease : an official journal of the Transplantation Society. 2021;23(2):e13477. 
33. Roche provides an update on the phase III COVACTA trial of Actemra/RoActemra in 
hospitalised patients with severe COVID-19 associated pneumonia  [updated July 29,2020. 
Available from: https://www.roche.com/investors/updates/inv-update-2020-07-29.htm. 
34. Investigators R-C, Gordon AC, Mouncey PR, Al-Beidh F, Rowan KM, Nichol AD, et al. 
Interleukin-6 Receptor Antagonists in Critically Ill Patients with Covid-19. N Engl J Med. 
2021;384(16):1491-502. 
35. Group RC. Tocilizumab in patients admitted to hospital with COVID-19 (RECOVERY): a 
randomised, controlled, open-label, platform trial. Lancet. 2021;397(10285):1637-45. 
36. Salama C, Han J, Yau L, Reiss WG, Kramer B, Neidhart JD, et al. Tocilizumab in 
Patients Hospitalized with Covid-19 Pneumonia. N Engl J Med. 2021;384(1):20-30. 
37. Perez-Saez MJ, Blasco M, Redondo-Pachon D, Ventura-Aguiar P, Bada-Bosch T, 
Perez-Flores I, et al. Use of tocilizumab in kidney transplant recipients with COVID-19. Am J 
Transplant. 2020;20(11):3182-90. 
38. Pereira MR, Aversa MM, Farr MA, Miko BA, Aaron JG, Mohan S, et al. Tocilizumab for 
severe COVID-19 in solid organ transplant recipients: a matched cohort study. Am J 
Transplant. 2020;20(11):3198-205. 
39. Stauffer WM, Alpern JD, Walker PF. COVID-19 and Dexamethasone: A Potential 
Strategy to Avoid Steroid-Related Strongyloides Hyperinfection. Jama. 2020. 
40. Sanofi provides update on Kevzara® (sarilumab) Phase 3 trial in severe and critically ill 
COVID-19 patients outside the U.S.  [updated September 1,2020. Available from: 
https://www.sanofi.com/en/media-room/press-releases/2020/2020-09-01-07-00-00. 
41. Pavan M, Bolcato G, Bassani D, Sturlese M, Moro S. Supervised Molecular Dynamics 
(SuMD) Insights into the mechanism of action of SARS-CoV-2 main protease inhibitor PF-
07321332. J Enzyme Inhib Med Chem. 2021;36(1):1646-50. 
42. Tardif J-C, Bouabdallaoui N, INVESTIGATORS C. Efficacy of Colchicine in Non-
Hospitalized Patients with COVID-19. 
https://wwwmedrxivorg/content/101101/2021012621250494v1. 2021. 
43. Podder C, Chowdhury N, Sina M. Outcome of ivermectin treated mild to moderate 
COVID-19 cases: a single-centre, open-label, randomised controlled study. IMC JOurnal of 
Medical Science. 2020;14(2):002. 
44. Wölfel R, Corman VM, Guggemos W, Seilmaier M, Zange S, Müller MA, et al. 
Virological assessment of hospitalized patients with COVID-2019. Nature. 
2020;581(7809):465-9. 

https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.roche.com/investors/updates/inv-update-2020-07-29.htm
https://www.sanofi.com/en/media-room/press-releases/2020/2020-09-01-07-00-00
https://wwwmedrxivorg/content/101101/2021012621250494v1


Version xx 
 

45. Rhee C, Kanjilal S, Baker M, Klompas M. Duration of Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) Infectivity: When Is It Safe to Discontinue Isolation? 
Clin Infect Dis. 2021;72(8):1467-74. 
46. van Kampen JJA, van de Vijver D, Fraaij PLA, Haagmans BL, Lamers MM, Okba N, et 
al. Duration and key determinants of infectious virus shedding in hospitalized patients with 
coronavirus disease-2019 (COVID-19). Nat Commun. 2021;12(1):267. 
47. CDC. Interim Guidance on Ending Isolation and Precautions for Adults with COVID-19 
2021 [updated March 16,2021. Available from: https://www.cdc.gov/coronavirus/2019-
ncov/hcp/duration-isolation.html. 
48. Benotmane I, Gautier-Vargas G, Wendling MJ, Perrin P, Velay A, Bassand X, et al. In-
depth virological assessment of kidney transplant recipients with COVID-19. Am J Transplant. 
2020;20(11):3162-72. 
49. Man Z, Jing Z, Huibo S, Bin L, Fanjun Z. Viral shedding prolongation in a kidney 
transplant patient with COVID-19 pneumonia. American Journal of Transplantation. 2020. 
50. Decker A, Welzel M, Laubner K, Grundmann S, Kochs G, Panning M, et al. Prolonged 
SARS-CoV-2 shedding and mild course of COVID-19 in a patient after recent heart 
transplantation. American Journal of Transplantation. 2020;n/a(n/a). 
51. Hensley MK, Bain WG, Jacobs J, Nambulli S, Parikh U, Cillo A, et al. Intractable 
COVID-19 and Prolonged SARS-CoV-2 Replication in a CAR-T-cell Therapy Recipient: A 
Case Study. Clin Infect Dis. 2021. 
52. Baang JH, Smith C, Mirabelli C, Valesano AL, Manthei DM, Bachman MA, et al. 
Prolonged Severe Acute Respiratory Syndrome Coronavirus 2 Replication in an 
Immunocompromised Patient. J Infect Dis. 2021;223(1):23-7. 
53. Choi B, Choudhary MC, Regan J, Sparks JA, Padera RF, Qiu X, et al. Persistence and 
Evolution of SARS-CoV-2 in an Immunocompromised Host. N Engl J Med. 2020;383(23):2291-
3. 
54. CDC. Discontinuation of Transmission-Based Precautions and Disposition of Patients 
with COVID-19 in Healthcare Settings (Interim Guidance)  [updated August 10,2020. Available 
from: https://www.cdc.gov/coronavirus/2019-ncov/hcp/disposition-hospitalized-patients.html. 
55. Tomkins-Tinch CH, Daly JS, Gladden-Young A, Theodoropoulos NM, Madaio MP, Yu 
N, et al. SARS-CoV-2 Reinfection in a Liver Transplant Recipient. Ann Intern Med. 2021. 
56. Klein J, Brito AF, Trubin P, Lu P, Wong P, Alpert T, et al. Case Study: Longitudinal 
immune profiling of a SARS-CoV-2 reinfection in a solid organ transplant recipient. medRxiv. 
2021. 
57. Babiker A, Marvil CE, Waggoner JJ, Collins MH, Piantadosi A. The Importance and 
Challenges of Identifying SARS-CoV-2 Reinfections. Journal of clinical microbiology. 
2021;59(4). 
58. Lawandi A, Warner S, Sun J, Demirkale CY, Danner RL, Klompas M, et al. Suspected 
SARS-CoV-2 Reinfections: Incidence, Predictors, and Healthcare Use among Patients at 238 
U.S. Healthcare Facilities, June 1, 2020- February 28, 2021. Clin Infect Dis. 2021. 
 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/duration-isolation.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/duration-isolation.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/disposition-hospitalized-patients.html

