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ABSTRACT

The coronavirus disease 2019 (COVID-19) pandemic has led to a decrease in liver transplantation because of concerns regarding safety
and healthcare resource utilization. There are scant data regarding the safety, optimal timing, and preferred postsurgical immuno-
suppression regimens for liver transplantation in patients recovered fromCOVID-19 infection.Wedescribe our experiencewith one of
thefirst reported cases of orthotopic liver transplantation in a patient who had recently recovered fromCOVID-19 infection.Using our
experience as an example, orthotopic liver transplantation in patients that have recovered from COVID-19 may be safe.

INTRODUCTION

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) that causes coronavirus disease 2019 (COVID-19) was first
reported in Wuhan, China, in December 2019 and spread rapidly to cause a worldwide pandemic. In the United States alone, there
have been 14.6million confirmed cases andmore than 281,000 deaths attributed toCOVID-19.1,2 Limited hospital resources have led
to a steep decline in the number of liver transplants.3 In addition, the safety of liver transplantation in patients previously infected
with COVID-19 infection is not understood.We present an orthotopic liver transplantation (OLT) case in a patient recently infected
with COVID-19.

CASE REPORT

A 46-year-old woman with alcohol-related cirrhosis presented with shortness of breath, dry cough, malaise, fatigue, and worsening
jaundice for 1week. She denied fever, abdominal pain, hematemesis, ormelena. Initial vital signs were stable with a saturation of 96%
on room air. Physical examination showed jaundice, bibasilar crackles, and lower extremity edema. Laboratory results showed
sodium of 130 mq/L, creatinine of 2.20 mg/dL, total bilirubin of 20.1 mg/dL, alkaline phosphatase of 120 IU/L, aspartate amino-
transferase of 282 U/L, alanine aminotransferase of 62 U/L, international normalized ratio of 1.9, and fibrinogen of 140 mg/dL. The
blood ethanol level was negative. Her initial model for end-stage liver disease with sodium (MELD-Na) was 34. Thoracic x-ray
showed ground-glass opacities with left perihilar infiltrates (Figure 1). A thoracic computed tomography without contrast showed
scattered ground-glass opacities in both lungs, with an asymmetric ground-glass opacity in the left perihilar region extending to the
left mid and upper lung field (Figure 2). Abdominal ultrasound showed slightly coarse hepatic parenchymal echotexture, mild
splenomegaly, and a trace of ascites. She was treated with antibiotics for bacterial pneumonia. A paracentesis was negative for
spontaneous bacterial peritonitis. Diuretics were discontinued, IV albumin was given for her abnormal renal function, and lactulose
was given to treat encephalopathy. After 2 weeks of hospitalization, given a persistently elevated MELD-Na score of 34, she was
transferred to our hospital for liver transplant evaluation.

On arrival, she was screened for COVID-19 with Abbott real-time polymerase chain reaction (PCR) testing and was positive. By this
time, the patient with respiratory symptoms had resolved. OLT evaluation was postponed, and supportive management was
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continued. After 1 week, testing for COVID-19 was repeated and
was negative. A second COVID-19 test, using the PCR test de-
veloped by the Robert J Tomsich Pathology and Laboratory
Medical Institute, remained negative 2 weeks after admission. At
this point, OLT evaluation was initiated, and the patient was
listed for transplantation with a MELD-Na of 35. At the time of
listing, she was hemodynamically stable, saturating 100% on
room air, and without respiratory symptoms. Five days after
being listed, an organ from a COVID-19 negative donor became
available and the patient again retested negative (using the PCR
Pathology and Laboratory Medical Institute test) for COVID-19
the day of surgery. She underwent OLT 21 days after her positive
COVID-19 test (Figure 3). Intraoperatively, after reperfusion, the
patient developed a right atrial thrombus requiring intravenous
tissue plasminogen activator (tPA) infusion with resolution of
the thrombus. Of note, a thromboelastography on the morning
of the transplantation was normal (Table 1). Postoperative day 2,
she was taken to the operating room for abdominal washout
because of a drop in hemoglobin. No source of bleeding was
identified, and the bleedingwas considered secondary tomedical
anticoagulation given during transplantation. Subsequently, she
remained stable and was extubated on the third postoperative
day. Her liver graft function was good on the standard immu-
nosuppression protocol with steroid taper, mycophenolate, and
tacrolimus. Three months postoperatively, the patient has con-
tinued to do well.

DISCUSSION

Available data on COVID-19 infection occurring in patients
after liver transplantation suggest that mortality may not be
higher in this population.4 However, data on liver trans-
plantation in patients with resolved COVID-19 infection are
scarce.5–7 We present one of the first cases of OLT in a patient
previously infected with COVID-19.

In July 2020, Martini et al published the first report of liver trans-
plantation in a 39-year-old womanwho had cirrhosis secondary to
autoimmune hepatitis, was listedwith aMELDof 36, and hadmild
COVID-19 infection that was diagnosed 9 days before trans-
plantation.5 They ensured 2 negative consecutive COVID-19 tests
before transplantation. Dhand et al published another report of an
OLT in a 42-year-old man with alcoholic hepatitis (MELD 33) 71
days after his initialmildCOVID-19diagnosis; they also confirmed
several negative consecutive COVID-19 tests before trans-
plantation.6 Tabrizian et al published a report of liver trans-
plantation ina57-year-oldwomanwithdecompensatedhepatitisC
cirrhosis, hepatocellular carcinoma, and human immunodefi-
ciency virus who had recovered from mild COVID-19 infection
initially diagnosed 63 days earlier; the resolution of infection was
confirmed with 2 consecutive COVID-19 tests.

Similar to previously published case reports, our patient was
young, had a high MELD (34), had mild COVID-19 infection,
and did not have any serious cardiopulmonary or thrombo-
embolic consequences before her liver transplantation. This
made her an acceptable candidate for OLT, despite

Figure 1. Anterior-posterior thoracic x-ray on admission showing a
left perihilar ground-glass infiltrate.

Figure 2. Thoracic computed tomography without contrast showing
scattered ground-glass opacities in both lungs. Asymmetric ground-
glass opacity in the left perihilar region extending into the left mid
and upper lung field involving predominantly the anterior and lin-
gular segments of left upper lobe.
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unprecedented circumstances and uncertain outcomes. Impor-
tantly, it seems that all authors weremeticulous in having at least
2 negative COVID-19 tests before proceeding with liver trans-
plantation. The duration from initial COVID-19 diagnosis to
time of transplantation varied from 9 to 71 days. COVID-19 has
affected the healthcare system in multiple aspects. Elective pro-
cedures have been delayed.However, liver transplantation in sick
patients is not considered an elective procedure. Delay in liver
transplantation in patients with high MELD may lead to higher
mortality. The issue is that there is uncertainty regarding the
timing, prognosis, and outcomes of OLT in patients previously
infected with COVID-19 with high MELD scores. Our decision
for this sick patient was to wait for 10 days after resolution of
symptoms and 2 consecutive negative COVID-19 tests.

Overall, our patient did well after OLT. She was found to have a
right atrial thrombus seen developing on an intraoperative
echocardiogram that required intravenous tPA. Thromboem-
bolic events may be present in 25%–30% of patients with
COVID-19 because of excessive inflammation, platelet activa-
tion, endothelial dysfunction, and stasis.8,9 Our patient was on
prophylactic dose subcutaneous heparin throughout admis-
sion, per guidelines.10 It is unclear whether the hypercoagula-
bility caused by COVID-19 contributed to this case.
Reperfusion of the liver graft, which may overwhelm antico-
agulantmechanisms,may have led to these thrombi (11), which
promptly respond to IV tPA, as in this case.

A concern in liver transplant recipients is the use of immunosup-
pression and its risk of new, severe, or recurrent infection. In a case
series by Bhoori et al, immunosuppression in long-term liver trans-
plant recipients did not seem to increase the severity of COVID-19.
Instead, the presence ofmetabolic-related comorbidities seemed to be
associated with an increased risk of severe COVID-19.4 Overall,
preliminarydata seemto indicate thatpost-OLTimmunosuppression
does not impart a significant increase in infection frequency, severity,
or recurrence. Our patient was placed on our center’s standard post-

transplantationprotocol, including steroid taper,mycophenolate, and
tacrolimus. She was placed on prophylaxis with fluconazole,
trimethoprim-sulfamethazole, and valganciclovir. It is important to
recognize the importance of a multidisciplinary approach to liver
transplantation, especially during this COVID-19 pandemic.

In conclusion, OLT in patients that recovered from COVID-19
seems to be safe. The long-term outcome is yet to be determined.
The ideal timing for liver transplantation after resolution of
COVID-19 infection is not known. The risks and benefits of OLT
should be considered. Patients with highMELD scores do not have
the luxury of waiting for a transplant. Our approach for this sick
patientwas towait for the resolutionof symptomsand2consecutive
negative COVID-19 tests. More studies are needed to investigate
further the safest time for transplantation in this patient population.
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