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Abstract
The severe acute respiratory syndrome corona virus-2
(referred to as SARS CoV2) pandemic had a great impact
on public life in general as well as on populations with preexisting disease and co-morbidities. Liver transplant and
immunosuppressant medication predisposes to more severe
disease and is often associated with poor outcome. The
clinical features, disease course, treatment and process of
modulating the immunosuppression is challenging. Here, we
describe the clinical presentation, treatment and outcomes
in six liver transplant recipients. Out of those six patients,
three had mild, one had moderate and one had severe
COVID-19, and one was asymptomatic. The immunosuppression minimization or withdrawal was done based upon
the clinical severity. Consideration of tocilizumab and/o
convalescent plasma as well as antivirals i.e. remdesvir done
in severe cases. The routine practice of prophylactic anticoagulation, consideration of repurposed drugs (i.e. teicoplanin and doxycycline), and watchful monitoring of
asymptomatic recipients helped to achieve an uneventful
recovery.
Citation of this article: Choudhury A, Reddy GS, Venishetty S, Pamecha V, Shasthry SM, Tomar A, et al. COVID19 in liver transplant recipients - A series with successful
recovery. J Clin Transl Hepatol 2020;8(4):1–7. doi:
10.14218/JCTH.2020.00061.

Introduction
The ongoing outbreak of severe acute respiratory syndrome
corona virus-2 (SARS-CoV-2) A cumulative total of nearly 25
million cases and 800 000 deaths have been reported since
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the start of the outbreak1 The majority of cases often present
with mild symptoms, like fever, cough and shortness of
breath; however, the severity of symptoms increases with
presence of co-morbidities and pre-existing diseases, such
as the presence of chronic liver disease.2 The data on immunosuppression therapy, post-transplant status and impact of
SARS-CoV-2 infection on a liver graft as well as the overall
survival in liver graft recipients is largely inadequate. A similar
lack of information is present regarding the treatment, drug
interaction and overall outcome with solid organ transplant
and corona virus disease 2019 (COVID-19).
Recently published data from the European Liver Transplant Registry (ELTR) of 103 cases showed high mortality (i.e.
16%), with a much higher rate among those on ventilator
support (44%), above 60 years of age, and transplanted at 2
years or more before the COVID-19 disease.3 To publication,
more than 540,000 confirmed cases of COVID-19, with
16,475 deaths, have been reported from India.1 Every year,
on average more than 1500 liver transplants (LTs) are carried
out in India, but the effects of infection with SARS-CoV-2 and
the implications of such are not yet reported.4 One study was
conducted on patients admitted to Institute of Liver and
Biliary Sciences (ILBS) New Delhi, India, which is a highvolume transplant center (>100 cases per year), working
with live donors mainly. Today, there is a pandemic situation,
with nearly 150,000 active cases and a seroprevalence of
COVID-19 at 23% in the population.5
This present series of six LT recipients, all within the
spectrum of presentation (i.e. asymptomatic, mild, moderate
and severe cases), were managed well and recovered
successfully.
Case series
The present series of six cases include one severe, one
moderate and three mild COVID-19 diseases, and one
asymptomatic SARS-CoV-2 infection. The clinical characteristics (Table 1) and laboratory data (Table 2), along with the
timeline for maintenance immunosuppression and COVID19-specific treatments and outcome are shown. Diagnosis
was performed by nasopharyngeal swab test with RT-PCR.
Chest radiography and high-resolution computed tomography were performed selectively, upon diagnosis of moderate
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and severe COVID-19 disease as per World Health Organization definition. All the patients were managed in a dedicated
COVID-19 ward with intensive care unit facility at Institute of
Liver and Biliary Sciences..
Severe COVID-19 in a post-LT recipient
A 52 year-old gentleman, post-live donor (LD)LT for decompensated nonalcoholic steatohepatitis cirrhosis (8 months
back) presented with high-grade fever, cough (for 4 days),
and increasing shortness of breath (for 1 day). At admission,
he was febrile with temperature of 998 F, oxygen saturation of
92% at room air, respiratory rate of 22 breaths/m, blood
pressure of 120/80 mmHg, and pulse rate of 112/min. Chest
X-ray showed bilateral lower lobe infiltrations. Chest computed tomography revealed mixed diffuse ground-glass opacities with multifocal patchy consolidations involving both
lungs, consistent with atypical infection likely due to SARSCoV-2 (Fig. 1). The laboratory results (Table 2) reflected total
normal leukocyte count with lymphopenia (8%), high neutrophil-to-lymphocyte ratio 10 and thrombocytopenia (823103/
cc) with nearly normal bilirubin, aspartate transaminase,
Alanine transaminase, serum alkaline phosphatase and
gamma-glutamyl transpeptidase. After admission to the
intensive care unit, his hypoxia required support by noninvasive ventilation and he was started on dexamethasone (6 mg
once daily), loading dosage of tocilizumab (8 mg/kg, 400
mg), hydroxychloroquine (400 mg twice daily), antibiotics
(piperacillin-tazobactam and teicoplanin), and prophylactic
enoxaparin. Tacrolimus as well as mycophenolate was kept
on-hold, temporarily. The dexamethasone at low dose
helped in low-dose maintenance for the LT status, in addition
to its role in COVID-19. In view of persistent hypoxia (oxygen
saturation of <94%), tachypnoea and fever, remdesivir was
started (200 mg bolus, followed by 100 mg once daily) on the
third day with a second dose of tocilizumab, and hydroxychloroquine was stopped. However, on day 7, he again experienced respiratory distress (oxygen saturation of 90%),
requiring10 L/m of oxygen on high-flow nasal cannula. The
convalescent plasma was planned at admission but deferred
due to resource constraint; however, it was able to be transfused on day 8 (delayed, but considered as rescue therapy),
along with remdesivir being continued for 10 days. The
patient improved over time, his oxygen requirement was
maintained with 2 L of oxygen. X-ray showed improvement,
and the fever, neutrophil-to-lymphocyte ratio, and thrombocytopenia improved by the 10th day (Fig. 2). As of day 14, he
was maintaining oxygen saturation at room air, and the tacrolimus with prednisolone treatment was reintroduced without
mycophenolate.
Moderate COVID-19 in post-LT recipient
A 39 year-old gentleman, 6 years from LDLT for decompensated ethanol-related cirrhosis with diabetes, hypertension,
obesity and biliary anastomotic stricture (stent-free for 2
years), presented with 3-day history of fever and dry cough.
At presentation, he was febrile with temperature of 1008 F,
oxygen saturation of 96% under ambient air, respiratory rate
of 22 breaths/m, blood pressure of 136/84 mmHg, and pulse
rate of 102/m. Chest X-ray showed bilateral lower lobe
infiltrations. Chest computed tomography revealed features
atypical of pneumonia or viral pneumonia (Fig. 3). The
previous immunosuppression regimen (i.e. tacrolimus and
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mycophenolate) was stopped and the patient was maintained
on prednisolone (20 mg once daily) and 2 L/m oxygen by
nasal canula. He received hydroxychloroquine (400 mg twice
daily) and prophylactic anticoagulation. However on day 8 of
the hospital stay, he had a spiking fever [up to 1028 F,
worsening leukopenia (of 2.43103/cc), increasing neutrophil-to-lymphocyte ratio (to 4.8), and respiratory distress
with oxygen saturation of 90%, requiring 8 L/m of oxygen
by high-flow nasal cannula]. Therapy with remdesivir, tocilizumab or convalescent plasma was unavailable, so he was
started on teicoplanin and doxycycline (100 mg twice daily),
with antibiotics upgraded upon suspicion of nosocomial pneumonia, despite culture and procalcitonin showing non-contributory roles. The patient became afebrile with
improvement in clinical symptoms in the next 72 h. He was
discharged with low-dose tacrolimus (0.5 mg twice daily) and
prednisolone (5 mg, once daily starting on the 15th day), and
with a plan for resuming previous immunosuppression on
follow-up.
Mild COVID-19 in post-LT recipients
We successfully managed three mild COVID-19 patients with
mild disease, and all had a separate background of disease in
addition to their post-transplant status. The first one was a 48
year-old male with pre-transplant hypertension, hypothyroidism and receipt of a deceased donor graft 6 years back. He
presented with a 2-day history of fever and cough. At
admission, he was febrile, oxygen saturation of 98% under
ambient air, respiratory rate of 18/m, with normal chest X-ray
findings. The second was a 50 year-old gentleman, who was 7
months post-LDLT with biliary anastomotic stricture and a
Percutaneous Transhepatic Billiary Drainage (PTBD) catheter
in situ. He presented with a 2-day history of fever and a sore
throat. At presentation, his temperature was 99.68 F, oxygen
saturation was 95% under ambient air, and respiratory rate
was 22 breaths/m. Initial suspicion of cholangitis was kept;
however, in view of the current pandemic as well his sore
throat, we tested for SARS-CoV-2 and obtained a positive
result. Antibiotic coverage with meropenem and fluconazole
continued, due to deranged Liver function parameters (cholestatic pattern, prolonged PTBD, but a negative bile culture).
The tacrolimus was stopped, and the patient was maintained
on prednisolone (20 mg once daily). The third patient was a
38 year-old gentleman, being 5 years’ post-LDLT, who presented with a 2-day history fever and dry cough and a 1day history of shortness of breath. He had a bad post-transplant course with recidivism, graft failure, development of
cirrhosis after transplant and chronic kidney disease due to
immunoglobulin A nephropathy and maintenance dialysis. At
presentation, he was febrile (99.48 F), oxygen saturation of
92% under ambient air, respiratory rate of 22/m, and blood
pressure of 170/90 mmHg. Chest X-ray was suggestive of
central prominence suggestive of fluid overload, and testing
for SARS-CoV-2 gave positive result. Urgent hemodialysis
was performed to address metabolic acidosis, high creatinine,
anuria and respiratory distress.
All these patients, managed in the COVID-19 ward,
received hydroxychloroquine and prophylactic enoxaparin,
stoppage of immunosuppression, and were maintained on
low-dose prednisolone (10-20 mg per day). The previous
immunosuppression was started on day 14 and all had a
negative throat swab result for SARS-CoV-2 at discharge.
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Tacrolimus 2 mg/day
and mycophenolate 2
g/day
Fever, cough, shortness
of breath
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teicoplanin, fluconazole
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Remdesivir
14, hospitalized

Immunosuppressive
regimen

Symptoms of
COVID-19

Anticoagulation
prophylaxis
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Respiratory support

Antiviral

Duration of stay in
days
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No

High-flow nasal
cannula

Meropenem,
teicoplanin,
doxycycline

LMWH
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No

Cefepime

LMWH

Fever, cough

Tacrolimus 2
mg/day

Tacrolimus 1 mg/day
and mycophenolate 2
g/day
Fever, cough

Severe acute
cellular
rejection
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steatohepatitis
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Hypertension
Diabetes,
Hypothyroid

Male
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Patient 3, Mild

Biliary anastomotic
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(stent-free), early
chronic Rejection

Ethanol
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Diabetes

Male
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Patient 2, Moderate

10
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Meropenem,
teicoplanin,
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Tacrolimus 2 mg/day
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Patient 4, Mild

Abbreviations: LMWH, low molecular weight heparin; PTBD, percutaneous transhepatic billiary disease; NIV, noninvasive ventilation.

Moderate acute cellular
rejection (>5 months
back)

Post-LT events, if any

Time from LT in
months
Nonalcoholic
steatohepatitis

16

Co-morbidity

Etiology

Male
Diabetes

Gender

52

Age in year

Patient 1, Severe

Table 1. Baseline characteristics
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Asymptomatic
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Patient 6,
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1.03
2.83
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Patient 6

Abbreviations: FDP, fibrin degradation products; GGT, gamma-glutamyl transferase; IL-6, interleukin 6; LDH, lactate dehydrogenase; SAP, serum alkaline phosphatase; TNF, tumor necrosis factor.
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Table 2. Laboratory parameters
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Fig. 1. X ray of chest and CT Thorax at admission (upper panel) and on day 10 (lower panel) which showed improvement, post tocilizumab and convalescent plasma of COVID-19.

Fig. 2. Treatment timeline of severe COVID-19 case.
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None had deranged liver function, due to immunosuppression
minimization for 2 weeks during the COVID-19 infection.
Asymptomatic COVID-19 disease in a post-LT recipient
This 48 year-old male, 18 months post-LDLT, had a close family
contact with a symptomatic COVID-19 case and was asymptomatic positive for SARS-CoV-2 upon testing. He had multiple
co-morbidities (i.e. diabetes, hypertension, obesity and had
calcineurin inhibitor nephrotoxicity-induced kidney dysfunction,
maintained on a calcineurin inhibitor nephrotoxicity-free
regimen with everolimus). He was comfortable, afebrile and
monitored from home. His everolimus was stopped, and he was
given prednisolone (10 mg once daily) without hydroxychloroquine or any COVID-19-specific drug. In view of no symptoms
or disease progression, low-dose tacrolimus (0.5 mg twice
daily) and prednisolone (5 mg once daily) was started on day
5, instead of the everolimus. His subsequent SARS-CoV-2 tests,
given at two occasions on day 12 and day 14, were negative.
The previous calcineurin inhibitor nephrotoxicity-free regimen
(i.e. everolimus) was started on day 15 and there was no
derangement of graft function during these period.
Discussion
The SARS-CoV-2 infection and outcome among solid organ
transplant recipients is variable. Whether immunosuppression therapy is a risk is largely unknown, but the severity of
disease and outcome has been generally poorer than
observed in others. The dosage of immunosuppression at
infection and COVID-19 disease severity is poorly correlated.6
Most of the recommendations have been for minimization or
temporary withdrawal and balance of risk for rejection.
However, this modification is individualized but mostly
agrees for stopping the antiproliferative drug, reducing or
stopping calcineurin inhibitor nephrotoxicity drugs and maintaining on a low dose of steroid.7 The same course was followed in the present series and none experienced a rejection.
Severe or moderate COVID-19 often has poor outcome
among transplant recipients, with mortality in 12-18% of
cases.8,9 The multimodal approach with combination of an
antiviral, tocilizumab, has been reported with good
outcome.9 In our series, the severe case (despite early use
of tocilizumab and remdesivir) had a protracted course and
addition of convalescent plasma likely helped in recovery for
this patient. Convalescent plasma action occurs through
binding of the transfused antibodies to the pathogen, resulting in cellular cytotoxicity, phagocytosis, or direct neutralization of the pathogen.10 One large study showed that early
administration of antibodies led to an optimal clinical effect,
as compared to later administration.11 However, the data on
transplant recipients need to be studied in larger cohorts to
determine a routine recommendation.
In the moderate cases of our series, the limited availability of
remdesivir or plasma represented a real-world scenario. Consideration of teicoplanin and doxycycline as repurposed drugs
helped in the infection’s resolution. Teicoplanin is a glycopeptide
antibiotic, found to be active in vitro against SARS-CoV in the
early stage of the viral life cycle, working by inhibiting the lowpH cleavage of the viral spike protein by cathepsin L and in the
late phase by action on the endosomes, thereby preventing the
release of genomic viral RNA and causing disruption of the virus
replication.12 Doxycycline, often used for atypical pneumonia,
has been studied recently for SARS-CoV-2 chemoprophylaxis13
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but regarding its use for therapy the data is scanty. The antiviral
effects are secondary to transcriptional up-regulation of the
intracellular zinc finger antiviral protein ZAP and repression of
RNA translation.13 In patients with moderate disease who are
transplant recipients with multiple co-morbidities, out more
than 2 years after the transplantation, leucopoenia and thrombocytopenia remain challenging scenarios to be managed
without tocilizumab or antivirals, like remdesivir.14–16
Another important consideration is the natural course of
asymptomatic SARS-CoV-2 in a transplant recipient with multiple co morbidities (i.e. diabetes, hypertension and overweight).
It was recently shown that 11 of 96 asymptomatic patients
developed symptoms, and it was suggested that this could
occur more with increasing age.17 Kumar et al.18 showed the
most frequent abnormality in liver functions was hypoalbuminemia, followed by derangements in gamma-glutamyl transferase and aminotransferases, and these abnormalities were more
frequent in severe disease.18 The results were the same in our
study. The consensus is lacking for this group of patients; few
have suggested close monitoring, while others in favor of early
antiviral therapy to prevent prolong shedding.19 Data are
limited for treatment in an immunocompromised person or
transplant recipients.20 The asymptomatic case was managed
well by immunosuppression modulation only, with no disease
progression or development of symptoms; however, large
series are needed to support or refute our findings.
To summarize, we reported six cases of COVID-19 disease
in LT recipients with co-morbidities, who were successfully
managed. These cases included one severe and one moderate
case. Stoppage of antiproliferative or antimetabolites, temporary tacrolimus withdrawal and low-dose maintenance steroid
was followed. Severe cases, those with COVID pneumonia,
thrombocytopenia or high neutrophil-to-lymphocyte ratio with
lymphopenia should be considered for remdesivir and tocilizumab. Convalescent plasma therapy is usually preserved for
severe cases in the absence of evidence, mostly for compassionate use or under clinical trial. Therapeutically repurposed
drugs with minimal adverse effects, like teicoplanin and
doxycycline, can be considered in resource-poor settings.
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