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Abstract

The pandemic of coronavirus disease 2019 (COVID-19) changed 
the surgical everyday practice overnight. Currently, the first articles 
reporting outcomes of liver transplant recipients infected by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) are pub-
lished. The aim of the present study was to summarise the existing 
evidence of impact of COVID-19 global pandemic on liver transplant 
recipients. Electronic databases were searched in accordance with 
Preferred Reporting Items in Systematic Reviews and Meta-Analyses 
(PRISMA). Five studies were selected from a pool of 12 studies with 
a total of 854 liver transplant recipients of whom 700 were children 
and the rest 154 were adults. The present evidence, based on case 
reports and series demonstrated lower mortality in liver transplant re-
cipients compared to general population.
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Introduction

In December 2019, the coronavirus disease 2019 (COVID-19) 
was reported for the first time in Wuhan, Hubei province of 
China. The virus that causes the disease is named severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. On 
the March 12, 2020, the world health organization (WHO) 
declared COVID-19 as pandemic. Principal modes of spread 
reported were the droplet route and possible airborne spread. 
Of note, the virus was also transmitted during the incubation 
period by asymptomatic carriers [2, 3]. Interestingly, the virus 

was also detected in the feces of patients whose respiratory 
samples were negative [4].

Common presenting symptoms are fever, nausea, anorex-
ia, fatigue, nasal congestion, sore throat, myalgia, and diarrhea 
[1-3].

The number of reported cases of liver transplant patients 
with COVID-19 is very few and the reported clinical mani-
festation and symptoms do not differ from those of the gen-
eral population. However, it is reported that organ transplant 
patients may manifest the disease with low-grade fever or no 
fever at all [5]. Therefore, increased awareness and vigilance 
are needed in the management of apyrexial transplanted pa-
tients.

So far there is no ample evidence to report any remark-
able differences in the manifestation of disease in liver trans-
plant patients compared to general population. The first fatal 
case of liver transplant patient due to SARS infection was 
reported in Toronto, Canada during the winter of 2003 [6]. In 
February 2020, the first fatal case in liver transplant recipient 
due to SARS-CoV-2 was reported in China. Consequently, 
case reports and series reported morbidity and mortality of 
liver transplant recipients tested positive for SARS-CoV-2 
[7-11].

The aim of the present study was to summarise the report-
ed evidence of liver transplant recipients infected by SARS-
CoV-2 during the global pandemic. This systematic review 
was carried out in accordance with the guidelines set out in the 
Preferred Reporting Items in Systematic Reviews and Meta-
Analyses (PRISMA) checklist [12].

Literature Search

A systematic literature search of articles published from 
inception until April 2020 performed in EMBASE, MED-
LINE (PubMed), Cochrane Library, and Google Scholar 
databases using free text and MeSH terms (corona virus, 
COVID-19, liver transplantation, liver transplant recipi-
ents, global pandemic of COVID-19, severe acute respira-
tory syndrome, SARS). A grey literature search on www.
clinicaltrials.gov was also performed. References cited in 
the retrieved articles were manually checked for further 
analysis. Disagreements between authors were resolved 
through discussion.
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Study, Selection, and Inclusion and Exclusion 
Criteria

Studies that evaluated the impact of the COVID-19 pandemic 
on liver transplant recipients were included in this study. Ab-
stracts and editorials without original data were excluded.

Search Strategy and Included Study Character-
istics

Five studies were selected from a pool of 12 studies, included 
854 liver transplant recipients of whom 700 were children and 
154 adults [7-11] (Fig. 1, Table 1). Seven studies were exclud-
ed because of lack of original data.

According to Chinese data COVID-19 mortality is age 
dependent and stratified such as: age 50 - 59: 1.3%, 60 - 69: 
3.6%, 70 - 79: 8%, 80 +: 14.8%.

Three out of 700 children tested positive on SARS-CoV-2, 
and none developed pneumonia.

All deaths occurred in patients who transplanted more than 
2.5 years ago and were in minimal immunosuppressive regimens.

Discussion

This is the first systematic review that estimated the impact of 

the COVID-19 global pandemic on morbidity and mortality of 
liver transplant recipients.

During the past two decades coronaviruses caused two 
global outbreaks those of SARS and Middle East respirato-
ry syndrome (MERS). Recently, SARS-CoV-2 triggered the 
COVID-19 pandemic which is more infectious compared with 
previous ones due to asymptomatic transmission during the in-
cubation period [13, 14].

The evidence regarding the impact of coronaviruses on 
liver transplant patients is scarce. In 2003, Kumar et al report-
ed one fatal case in liver transplant recipient and consequently 
stratified the potential deceased donors in low, intermediate 
and high risk for SARS transmission based on clinical symp-
toms, hospital SARS exposure and epidemiological exposure 
[6]. It has been reported overall mortality of 3-4% for SARS 
[15]. Multivariate analyses of the SARS outbreak from Hong 
Kong demonstrated that only advanced age was predictive of 
adverse outcome. Of note, they did not detect any specific co-
morbidity to be predictive of intensive care unit (ICU) admis-
sion or death [16].

Recent publications on liver transplant recipients based on 
case reports and series underline that conditions such as body 
mass index > 25, history of cardiovascular event, arterial hy-
pertension, hyperlipidemia and diabetes are predictive factors 
for adverse outcomes in patients tested positive with SARS-
CoV-2 [3, 7, 11].

According to Chinese data COVID-19 mortality is age 
dependent and stratified such as: age 50 - 59: 1.3%, 60 - 69: 

Table 1.  Study Characteristics

Author/country Number of LT patients Number of 
tested positives Age and gender Number of patients 

with pneumonia
Mortal-
ity

D’Antiga et al, 2020 
[7]/ Bergamo, Italy

700 3 Children 0 0

Qin et al, 2020 [8]/
Wuhan, China

1 case report 1 37 years old man 1 0

Perioperative infection
Bin et al, 2020 [9]/
Wuhan, China

1 case report 1 50 years old man 1 0

LT: July 17

Huang et al, 2020 
[10]/Fuzhou, China

1 case report 1 59 years old man 1 1

LT: May 17

Bhoori et al, 2020 
[11]/Milano, Italy

Long-term LT > 10 
years, 111 patients

L-T: 3 L-T: all > 65; all: male L-T: 3 L-T: 3

Short-term < 2 years, 40 patients S-T: 3 S-T: NR S-T: 0 S-T: 0
Total 854 patients 12 6 4 

(2.60%)
700 children
154 adults

LT: liver transplantation; L-T: long-term; S-T: short-term; NR: non-reported.
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3.6%, 70 - 79: 8%, 80 +: 14.8% [17]. In the present study, in 
the adult population of 154 patients four (2.60%) deaths oc-
curred; of those four cases, one patient was 59 years old and 
three over 65 [10, 11].

The immunosuppression levels to prevent rejection of liv-
er transplants vary widely, not only between different patients, 
but also within the same patient over time.

Due to lack of criteria to determine the optimal level of 
immunosuppression required for each individual patient, it is 

objectively difficult to define immunosuppression minimiza-
tion. The most common used definition is the following: “im-
munosuppression minimization is the state in which the immu-
nosuppressive medications are decreased down to the levels 
that do not cause clinically significant side effects and yet pre-
vent rejection” [18].

Another interesting topic that needs further investigation 
is whether immunosuppressed liver transplant patients are at 
increased risk to be infected more easily and to develop severe 

Figure 1. Flow diagram of the search strategy.
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pneumonia compared to general population. Of note, D’Antiga 
reported that children liver transplant recipients although im-
munosuppressed were not at increased risk to develop severe 
COVID-19 compared with the general population [7]. The 
same author reported that three out of 700 children tested posi-
tive on SARS-CoV-2, and none developed pneumonia [7] (Ta-
ble 1).

Qin et al [8] reported successful management of a fully 
immunosuppressed 37-year-old liver transplant recipient after 
perioperative infection with SARS-CoV-2. In addition, Bhoori 
et al reported that all deaths occurred in patients with minimal 
immunosuppressive regimens [11]. Further research needed 
to answer the question whether full immunosuppressive regi-
mens mitigate the reactive innate immune response caused by 
SARS-CoV-2. In the present study, it is found that all deaths 
occurred in patients who transplanted more than 2.5 years ago 
and were in minimal immunosuppressive regimens [10, 11].

The results of the present study should be interpreted very 
cautiously because all the studies were case reports and series 
conducted in China and Italy with very short observational pe-
riod. Therefore, national, institutional, underpowered sample, 
and detection bias might have influenced the results.

Conclusions

The present study demonstrated mortality rate in liver trans-
plant recipients comparatively lower compared to general 
population. The fatal cases were patients over 65 years old and 
under minimal immunosuppressive regimens. Further clarifi-
cation of the role and impact of minimal immunosuppressive 
regimens versus full immunosuppressive regimens of organ 
transplant recipients on the reactive innate immune response 
caused by SARS-CoV-2 would shed further light on the topic.
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