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1  |  BACKGROUND

Since the Coronavirus Disease 19 (COVID- 19) pandemic began, 
transplant centers have struggled to identify the appropriate tim-
ing of solid organ transplantation after severe acute respiratory 
syndrome coronavirus- 2 (SARS- CoV- 2) infection. Early studies 
demonstrated increased perioperative mortality and morbidity in 
patients with COVID- 19 undergoing elective and emergent general 
surgery procedures.1– 4 These data led transplant centers to defer 
liver transplantation (LT) in patients with active COVID- 19 infection. 
However, newer studies suggest that LT recipients with COVID- 19 
infection have a similar risk of mortality compared to the general 
population and that LT is not independently associated with death 
from COVID- 19.5,6 Additionally, waitlist mortality among those with 
end- stage liver disease remains high, and it is unknown whether the 
risk of COVID- related mortality after transplant outweighs the risk 
of waitlist mortality. In this article, we present two patients with 

asymptomatic COVID- 19 infection who underwent LT at our trans-
plant center.

2  |  C A SE 1

A 68- year- old female with decompensated hepatitis C cirrhosis and 
hepatocellular carcinoma (native MELD score 7) presented to the 
hospital for LT. She had hepatopulmonary syndrome and refractory 
hepatic hydrothorax associated with frailty and sarcopenia. She com-
pleted three doses of the Pfizer COVID- 19 vaccine approximately 
4 months prior to transplantation. On preoperative evaluation, she 
tested positive for SARS- CoV- 2 by reverse transcriptase polymerase 
chain reaction (PCR) nasopharyngeal swab. She had no respiratory 
symptoms and a chest X- ray demonstrated chronic bilateral pleural 
effusions but no other abnormalities. Notably, she had a negative 
SARS-CoV-2PCRtest1 weekprior.Givenherrecentclinicaldecline,
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The Coronavirus Disease 2019 (COVID- 19) pandemic has substantially impacted solid 
organ transplantation, including temporary inactivation of waitlist candidates with 
COVID- 19 infection. We report two cases of liver transplantation (LT) in individuals 
with asymptomatic COVID- 19 infection. The first patient is a 68- year- old female with 
decompensated cirrhosis complicated by worsening frailty and sarcopenia. The sec-
ond patient is a 22- year- old female with acute liver failure likely secondary to drug/
toxin exposure. Both patients were treated with COVID- 19- directed therapies and 
neither patient developed symptomatic disease. These cases demonstrate that LT can 
be safely performed in select patients with asymptomatic COVID- 19 infection at the 
time of transplant.
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the decision was made to proceed with LT as the potential risks of 
postoperative COVID- 19 infection were felt to be less than the risks 
of progressive deterioration on the LT waitlist.

She underwent uncomplicated LT and was extubated on post-
operative day (POD) 1. Transplant Infectious Disease had been con-
sulted prior to LT and the patient was treated postoperatively with 
remdesivir 100 mg IVdaily for 3 days. She received IV solumedrol
intraoperatively and was started on tacrolimus, mycophenolate 
mofetil500 mgBID,andprednisone.Shewasdischargedhomeon
POD 7 without any symptoms of COVID- 19. Her posttransplant 
course was complicated by biliary anastomotic stricture requiring 
stent placement on POD 33.

3  |  C A SE 2

A previously healthy 22- year- old female presented to an outside hospi-
tal with a 1- day history of abdominal pain and a 1- week history of severe 
sore throat. SARS- CoV- 2 PCR was negative at that time. She received 
one dose of the Pfizer COVID- 19 vaccine approximately 5 months prior 
to presentation. She was found to have elevated liver enzymes and INR 
on laboratory analysis. Acetaminophen levels, viral hepatitis serologies, 
autoimmune markers, ceruloplasmin, and abdominal doppler ultrasound 
were negative or normal. She progressed rapidly to acute liver failure 
(ALF) with INR 8.5, grade 3 encephalopathy, and acute kidney injury. An 
expedited LT evaluation was performed. Repeat SARS- CoV- 2 PCR naso-
pharyngeal swab returned positive. She was not requiring supplemen-
tal oxygen and her chest X- ray appeared normal. Her imminent risk of 
death from ALF was felt to outweigh the risk of postoperative COVID- 
19– related mortality so she was listed as status 1A on the LT waitlist.

She underwent uncomplicated LT. Explant pathology suggested 
drug/toxin mediated liver injury. Transplant infectious disease had 
been consulted prior to LT and she received sotrovimab on POD 
1. She was extubated on POD 2 after her mental status improved. 
Postoperative immunosuppression included tacrolimus, mycophe-
nolatemofetil 500 mgBID, andprednisone.Her coursewas com-
plicated by acute renal failure requiring dialysis and mild acute 
cellular rejection that was treated with IV steroids. She never had 
any COVID- 19 symptoms and repeat SARS- CoV- 2 PCR test on day 
of discharge (POD 20) returned negative.

4  |  DISCUSSION

There is no consensus regarding the optimal timing of LT in patients 
with COVID- 19 infection. The American Society of Transplantation 
(AST) recommends that recipients be asymptomatic and test negative 
for COVID- 19 prior to transplantation.7 However, the AST also empha-
sizes that the decision to proceed with transplantation in a COVID- 19– 
positive recipient must weigh the likelihood of postoperative COVID- 19 
illness compared to the risk of waitlist mortality. Therefore, providers 
must weigh the risks of perioperative morbidity with the need for life- 
saving transplantation in patients with COVID- 19 infection.

We report two cases of LT in patients with newly diagnosed as-
ymptomatic COVID- 19 who were transplanted during the Omicron 
era. In the first case, LT was pursued due to the patient's rapidly 
worsening functional status and uncertain future LT candidacy. In 
the second case, the patient presented with ALF and emergent LT 
was the only life- saving option. In both cases, the benefits of pro-
ceeding with LT were felt to outweigh the risks of progression to 
severe COVID- 19 infection, and efforts were made to mitigate such 
risk by administration of COVID- 19– directed therapies (remdesivir 
and sotrovimab, respectively). Both recipients received COVID- 19 
vaccinations prior to transplant. Immunosuppression was also mod-
ified with both patients receiving half of the usual mycophenolate 
mofetil dose typically used at our center.

Our case reports are the first to report LT in patients with active 
COVID- 19 infection. The only other published case of LT in a SARS- 
CoV- 2 PCR– positive recipient was a patient who had been exposed 
toCOVID-19anddevelopedmildcoughapproximately6–10 weeks
prior to transplant.8 Their positive preoperative test was believed 
to represent residual virus rather than active disease. In other pub-
lished cases, patients with recent COVID- 19 infections were only 
reactivated on the LT waitlist after a documented negative SARS- 
CoV- 2 PCR test.9– 12 In these cases, outcomes were good with no 
evidence of adverse consequences from COVID- 19.

Many transplant centers delay LT in patients with a recent 
COVID- 19 diagnosis due to perceived risk of severe COVID- 19 infec-
tion and death in the setting of posttransplant immunosuppression. 
However, a recent literature review concluded that age and comorbid-
ities are more significant risk factors for COVID- 19 severity than im-
munosuppression status.13 Another matched cohort study found that 
solid organ transplant recipients with COVID- 19 had similar mortality 
rates as non- transplant patients,14 while a prospective Italian study 
found that LT was not associated with increased risk of hospitalization 
or death due to COVID- 19.15 Data on the importance of immunization 
status are not available but we believe that recipients should be vac-
cinated prior to undergoing transplantation. The decision to proceed 
with LT in a COVID- 19– positive recipient should, therefore, be made 
cautiously while weighing age, severity of COVID- 19 illness, and addi-
tional comorbidities rather than immunosuppression status.

In conclusion, we present two patients with newly diagnosed 
COVID- 19 who underwent LT without developing postoperative 
COVID- 19 symptoms. These cases illustrate the importance of con-
sidering individual patient factors and risk of waitlist mortality when 
deciding whether to pursue LT in this high- risk population.

ACKNOWLEDG MENTS
None.

FUNDING INFORMATION
None.

DISCLOSURE
The authors of this manuscript have no conflicts of interest to dis-
close as described by the American Journal of Transplantation.



2696  |   
AJT

MOUCH et al.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

ORCID
Charles A. Mouch  https://orcid.org/0000-0002-8705-4946 
Sophoclis P. Alexopoulos  https://orcid.org/0000-0001-8785-7469 
Richard W. LaRue  https://orcid.org/0000-0002-8554-7384 
Hannah P. Kim  https://orcid.org/0000-0001-5518-452X 

R E FE R E N C E S
 1. COVIDSurgCollaborative,GlobalSurgCollaborative.Timingofsur-

gery following SARS- CoV- 2 infection: an international prospective 
cohort study. Anaethesia. 2021;76(6):748- 758.

 2. DengJZ,ChanJS,PotterAL,etal.Theriskofpostoperativecompli-
cations after major elective surgery in active or resolved COVID- 19 
in the United States. Ann Surg. 2022;275(2):242- 246.

 3. Haffner MR, Le HV, Saiz AM Jr, et al. Postoperative in-hospital
morbidity and mortality of patients with COVID- 19 infection com-
pared with patients without COVID- 19 infection. JAMA Netw Open. 
2021;4(4):e215697.

 4. KniselyA,ZhouZN,WuJ,etal.Perioperativemorbidityandmor-
tality of patients with COVID- 19 who undergo urgent and emer-
gent surgical procedures. Ann Surg. 2021;273(1):34- 40.

 5. Colmenero J, Rodriguez-Peralvarez M, Salcedo M, et al.
Epidemiological pattern, incidence, and outcomes of COVID- 19 in 
liver transplant patients. J Hepatol. 2021;74(1):148- 155.

 6. Webb GJ, Marjot T, Cook JA, et al. Outcomes following SARS-
CoV- 2 infection in liver transplant recipients: an international regis-
try study. Lancet Gastroenterol Hepatol. 2020;5(11):1008- 1016.

 7. American Society of Transplantation. COVID- 19: FAQs for organ 
transplantation. 2022. Accessed March 4, 2022. https://www.

myast.org/sites/default/files/2022_Jan_29.%20Clean_FAQ_
COVID Updat es.pdf

 8. RouphaelC,D'AmicoG,RicciK,etal.Successfulorthotopic liver
transplantation in a patient with a positive SARS- CoV2 test and 
acute liver failure secondary to acetaminophen overdose. Am J 
Transplant. 2021;21(3):1312- 1316.

 9. Kulkarni AV, Parthasarathy K, Kumar P, et al. Early liver transplan-
tation after COVID- 19 infection: the first report. Am J Transplant. 
2021;21(6):2279- 2284.

 10. Martini S, Patrono D, Pittaluga F, et al. Urgent liver transplanta-
tion soon after recovery from COVID- 19 in a patient with de-
compensated liver cirrhosis. Hepatol Commun. 2020;5(1):144- 145. 
doi:10.1002/hep4.1580

 11. Niess H, Börner N, Muenchhoff M, et al. Liver transplantation in 
a patient after COVID- 19 –  rapid loss of antibodies and prolonged 
viral RNA shedding. Am J Transplant. 2021;21(4):1629- 1632.

 12. Dhand A, Bodin R, Wolf DC, et al. Successful liver transplanta-
tion in a patient recovered from COVID- 19. Transpl Infect Dis. 
2021;23(2):e13492. doi:10.1111/tid.13492

 13. Heldman M, Kates O. COVID- 19 in solid organ transplant recipi-
ents: a review of the current literature. Curr Treat Options Infect Dis. 
2021;1- 16. doi:10.1007/s40506- 021- 00249- 6

 14. Pereira MR, Arcasoy S, Farr MA, et al. Outcomes of COVID- 19 in 
solid organ transplant receipients: a matched cohort study. Transpl 
Infect Dis. 2021;23(4):e13637.

15. GuarinoM,CossigaV,LopertoI,etal.COVID-19inlivertransplant
recipients: incidence, hospitalization and outcome in an Italian pro-
spective double- centre study. Sci Rep. 2022;12(1):1831.

How to cite this article: Mouch CA, Alexopoulos SP, LaRue 
RW, Kim HP. Successful liver transplantation in patients with 
active SARS- CoV- 2 infection. Am J Transplant. 2022;22:2694- 
2696. doi:10.1111/ajt.17134

https://orcid.org/0000-0002-8705-4946
https://orcid.org/0000-0002-8705-4946
https://orcid.org/0000-0001-8785-7469
https://orcid.org/0000-0001-8785-7469
https://orcid.org/0000-0002-8554-7384
https://orcid.org/0000-0002-8554-7384
https://orcid.org/0000-0001-5518-452X
https://orcid.org/0000-0001-5518-452X
https://www.myast.org/sites/default/files/2022_Jan_29.Clean_FAQ_COVIDUpdates.pdf
https://www.myast.org/sites/default/files/2022_Jan_29.Clean_FAQ_COVIDUpdates.pdf
https://www.myast.org/sites/default/files/2022_Jan_29.Clean_FAQ_COVIDUpdates.pdf
https://doi.org/10.1002/hep4.1580
https://doi.org/10.1111/tid.13492
https://doi.org/10.1007/s40506-021-00249-6
https://doi.org/10.1111/ajt.17134



