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Abstract: Coronavirus 2019 (COVID-19) is caused by a novel coronavirus. Although liver
injury is common in patients with COVID-19, little is known about its clinical presentation
and management in liver transplantation. This is the first report from Iran that presented two
cases of liver transplantation with COVID-19, neither of which had pulmonary signs and
symptoms, but after diagnostic imaging, both had lung involvement. We also reviewed some
literature on the management of COVID-19 in liver transplant patients. In conclusion, our
patients improved after starting hydroxychloroquine and continuing to take all immunosup
pressive agents except mycophenolate based on the multidisciplinary team’s decision.
Keywords: COVID-19, coronavirus, liver transplantation, immunosuppressant, management

Introduction
Coronavirus 2019 (COVID-19) is caused by a novel coronavirus.1,2 Clinical pre
sentation and management of liver injury in patients with COVID-19 in liver
transplantation is unclear and may be an increasing challenge for the transplant
centers.3,4
In this report, we have described 2 liver transplant cases with COVID-19. We
also reviewed some literature on the management of COVID-19 in liver transplant
patients.

Case 1
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A 60-year-old woman with diabetes mellitus has been referred to the transplant center at
Abu Ali Sina hospital, the main center of liver transplantation in Iran, due to intermittent
fever, weakness, and anorexia. She underwent liver transplant 10 months before her
recent visit due to autoimmune hepatitis. All symptoms started 2 weeks before being
referred to our hospital. The patient had no history of any respiratory symptoms include
cough and dyspnea. There was no history of high blood pressure or coronary artery
disease. She was taking medications including mycophenolate (720 mg per day), tacro
limus (2 mg per day), prednisolone (15 mg per day), folic acid (1 mg per day), and
ursodeoxycholic acid (900 mg per day). The patient’s vital signs were oral temperature,
37.9°C, heart rate of 105 beats per minute, respiration rate of 16 beats per minute, blood
pressure of 110/70 mm Hg. On physical examination, the patient had jaundice, but lung
and other organs were normal. The patient admitted to hospital for more evaluation and
samples of nasal and pharyngeal swabs for COVID-19 diagnosis were tested using realtime polymerase chain reaction (RT-PCR), which showed positive results. Computed
tomography (CT) scan of the chest was performed, in which multiple bilateral nodular
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infiltrates of varying sizes and a few patchy ground-glass
opacity were observed (Figure 1). Table 1 shows the patient’s
laboratory results. After discussing the patient’s condition in
a multidisciplinary team, the patient was transferred to iso
lated room, mycophenolate was discontinued, and merope
nem (1g IV q.8h), co-trimoxazole (400/80) one tablet twice
daily, and hydroxychloroquine (HCQ) (400 mg/day) were
started for 14 days. According to the cholestatic pattern of
liver tests, ultrasound and magnetic resonance cholangiopan
creatography were performed, the results of which were in
favor of common bile duct stricture, and radiological inter
vention was considered to treat this problem. During the
hospitalization period, the patient did not show any pulmonary
symptoms. Although the patient’s condition improved after 5
weeks of follow-up, due to the concomitant treatment of bile
duct stenosis and COVID-19 in this patient, it is difficult to
separate the effect and contribution of treatment of the two
diseases in the patient’s recovery.

Case 2
A 46-year-old man was admitted to the post-transplant ward at
Abu Ali Sina hospital due to fever, severe headache, anorexia,
nausea, and vomiting. He underwent liver transplant 2 years
ago due to budd chiari syndrome. All symptoms started 7 days
before admission. The patient had no history of any respira
tory symptoms. There was no history of diabetes, high blood

Table 1 The Results of Laboratory Parameters of the Liver
Transplant Patients with Coronavirus 2019 (COVID-19)
Laboratory Data

Case

Case 2

Normal Range

4000–10,000

1
White blood cells (/mm3)

6700

5.1

Hemoglobin (g/dl)

13.3

11.1

12–16

Platelets (mm3)

74,000

137,000

140,000–400,000

Direct bilirubin (mg/dl)

18.8

0.45

<0.2

Total bilirubin (mg/dl)

28.6

1.24

0.1–1.2

Aspartate aminotransferase(U/L)

204

40

<31

Alanine aminotransferase (U/L)

333

88

<31

Alkaline phosphatase (U/L)

1140

244

64–306

Prothrombin Time. Patient (S)

12

12

12.5

Prothrombin Time. Control (S) 9

12

12

12.5

Erythrocyte sedimentation rate

48

61

<29

(mm/hr)

pressure, or coronary artery disease. He was taking medica
tions including mycophenolate (1440 mg per day), tacrolimus
(3 mg per day), prednisolone (10 mg per day), folic acid (1 mg
per day), and aspirin (80 mg per day). The patient’s vital signs
on the day of admission were oral temperature, 38.7°C, heart
rate of 115 beats per minute, respiration rate of 15 beats
per minute, blood pressure of 100/70 mm Hg. Physical exam
inations, including neurological and pulmonary, were normal.
The brain magnetic resonance imaging was normal and the
laboratory parameters are shown in Table 1. The patient did
not consent to the sampling through lumbar puncture. Due to
unexplained fever in a patient with suppressed immunity and
normal brain MRI, samples of nasal and pharyngeal swabs
were taken for COVID-19 evaluation. Samples were tested
using RT-PCR, which showed positive results. CT scan of the
chest was performed, in which only a small peripheral patchy
ground-glass opacity was observed in right lung (Figure 2).
After discussing the patient’s condition in a multidisciplinary
team, the patient was transferred to an isolated room and
received HCQ (400 mg/day) for 5 days. Mycophenolate was
discontinued, while other patient’s medications were contin
ued. The patient’s fever, headache, and nausea subsided 2
weeks later, and the patient’s appetite improved by the fourth
week.

Discussion

Figure 1 Computed tomography scan of the chest of a liver transplant woman with
coronavirus 2019 (COVID-19) showed multiple bilateral nodular infiltrates of
varying sizes and a few patchy ground-glass opacity.
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This is the first report from Iran that presented two cases
of liver transplantation with COVID-19, neither of which
had pulmonary symptoms, but after diagnostic imaging,
both had lung involvement, one of which was severe.
The first cases of COVID-19 were identified in China.5
COVID-19 is caused by a novel virus called severe acute
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Figure 2 Computed tomography scan of the chest of a liver transplant man with
coronavirus 2019 (COVID-19) showed a small peripheral patchy ground-glass
opacity in right lung.

respiratory syndrome coronavirus 2 (SARS-CoV-2). This
virus spread rapidly around the world and is now a public
health emergency.2 The clinical features of COVID-19
patients are very diverse. Pulmonary symptoms are common
in COVID-19, but some patients may show symptoms other
than the respiratory tract, including neurological manifesta
tions, and changes in smell and taste.1,6 One of our patients
presented with severe headache as a sign of neurological
disease.
Increased liver enzymes are a common problem in hospi
talized patients with COVID-19. Liver injury is more com
mon in severe cases of COVID-19 than in mild cases, which
do not require special treatment in mild cases. It has been
suggested that increasing liver enzymes in hospitalized
patients should not be a contraindication to using the research
or off-label therapies for COVID-19, but regular monitoring
of liver enzymes should be performed.3 Although liver injury
is common in patients with COVID-19, little is known about
its clinical presentation and management in liver
transplantation.3,4 In a report by Bhoori et al, 3 of the 111 longterm survivors of liver transplantation died in a few weeks
following severe COVID-19.7 Huang et al described a case of
COVID-19 in a liver transplant patient with symptoms of
respiratory disease. Various therapies have been used for the
patient, including nebulized α-interferon, umifenovir, and
lopinavir/ritonavir, methylprednisolone, antibiotic therapy,
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biliary drainage by endoscopic retrograde cholangiopancrea
tography, continuous renal replacement therapy, and plasma
exchange. Their patient’s condition progressed rapidly from
mild to critical illness and was complicated by multi-organ
failure, and he eventually died.8 Contrary to this report, none
of our patients had respiratory symptoms.
In another report, Zhong et al described two cases of
COVID-19 in liver transplant recipients that ultimately
had good outcomes. Immunosuppression medications
were discontinued for the first patient who had a liver
rejection, but for the second case, immunosuppression
agents were only reduced.9 Liu et al reported a case of
COVID-19 in a liver transplant patient who presented with
fever and multiple peripheral patchy ground-glass in CT
scan. They tried various therapies for the patient, including
umifenovir, lopinavir/ritonavir, methylprednisolone, intra
venous immunoglobulin, antibiotic, and alpha interferon.
Immunosuppression medications were also discontinued
and eventually the patient recovered.10
Although there are concerns that organ transplant
patients may be at greater risk for COVID-19 due to immu
nosuppressive therapy, there is still no conclusive evidence
that the immunosuppressive protocol has been modified.11
Liver transplant recipients without COVID-19 may not
need to adjust the dose of immunosuppressive medications.
For patients with mild to moderate COVID-19, it is recom
mended that immunosuppression be continued,4 but if there
is fever, lymphopenia, or worsening of the patient’s pneu
monia, dose reduction of azathioprine or mycophenolate
should be considered.3 Patients with severe or rapidly pro
gressing COVID-19 should be considered to reduce the
dose of calcineurin inhibitor and discontinue antimetabolic medications.4 In our patients, mycophenolate
was discontinued, while other immunosuppressive agents
were continued. It is recommended that the high-dose pre
dnisone be minimized, but at least a daily dose of 10 mg
prednisone or its equivalent should be used to prevent
adrenal insufficiency. Corticosteroids or other immunosup
pressive medications can be re-used with caution where the
potential clinical benefit might be outweighed by the
risks.3,4 In our report, low-dose prednisolone was continued
for both patients. If patients need antipyretics, acetamino
phen at a daily dose of ≤2 g/day is recommended.3 Although
the use of HCQ and azithromycin is controversial for the
treatment of liver transplant recipients with COVID-19,3
our multidisciplinary team decided to initiate HCQ for both
patients. Although HCQ has been used in different diseases
for many years, its mechanism of action is still on the rise.
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Some studies have reported that HCQ has antiviral activity
against SARS-CoV-2, so due to the lack of a definite
antiviral medication or vaccine, it was recommended
as a potential intervention strategy for COVID-19
treatment.3,12,13 However, HCQ has various side effects
and warnings, including cardiac arrhythmia, heart failure,
blindness, and renal toxicity, especially when taken in
higher doses.12,14 Evidence currently does not support the
use of lopinavir/ritonavir for the treatment of COVID-19 in
liver transplant recipients,3,4 so we did not use this medica
tion to treat our patients.
At a pediatric liver center in Latin America, patients
were routinely screened for any clinical signs of COVID19 during the current outbreak. According to their pub
lished report, although patients theoretically had high-risk
factors for COVID-19, including receiving multiple immu
nosuppressive mediations or autoimmune disease, only six
patients developed mild upper airway infection and fever.
None of the patients, including those with a positive
SARS-CoV-2 test, developed clinical lung disease. They
concluded that there are no reasons to delay life-saving
treatments such as liver transplantation in children during
the current coronavirus outbreak.15 It is recommended that
all patients with severe COVID-19 be screened for hyperinflammation status using laboratory methods to identify
the subgroup of participants for whom suppression of the
immune system can improve mortality.16 It is not clear
why, in mentioned reports, transplanted patients with
COVID-19 have fewer complications than expected. One
hypothesis is that SARS-CoV-2 may cause disease through
the immune system, so the use of immunosuppressive
mediations may reduce the complications by inhibiting
the immune response. But further research is needed to
prove this hypothesis.
In conclusion, none of our patients had respiratory
symptoms, and lung imaging as well as RT-PCR tests
were performed based on high clinical suspicion of
COVID-19 for diagnosis. On the other hand, both patients
improved after starting HCQ and continuing to take all
immunosuppressive medications except mycophenolate.
But data on clinical features and management of
COVID-19 in the liver transplant patients are still very
limited and more research is needed.

Patient Consent
Informed consent was obtained from the study participants
prior to study commencement. They also consented for
publication of their treatment and image details. This
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report does not contain personal information that could
lead to the identification of patients. In addition, no insti
tutional approval was required to publish the details of the
cases. All organs were donated voluntarily with written
informed consent, and that this was conducted in accor
dance with the Declaration of Istanbul.

Disclosure
The authors report no conflicts of interest in this work.
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