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Abstract

Background: Immunosuppressed patients, including individuals with organ transplantation, have been among
susceptible groups with regard to COVID-19, on the other hand pediatric patients more commonly undergo a mild
clinical course after acquiring COVID-19. To the best of the authors knowledge, to this date very little data exists on
COVID-19 in a pediatric patient with liver transplantation.

Case presentation: We report a three year-old boy who had liver transplantation at 18 months old. He was
admitted due to dyspnea with impression of acute respiratory distress syndrome and was then transferred to the
intensive care unit. Chest X-ray at admission showed bilateral infiltration. Vancomycin, meropenem, azithromycin,
voriconazole and co-trimoxazole were started from the first day of admission. On day 4 of admission, with suspicion
of COVID-19, hydroxychloroquine, lopinavir/ritonavir and oseltamivir were added to the antibiotic regimen. PCR was
positive for COVID-19. The patient developed multi-organ failure and died on day 6 of admission.

Conclusions: For pediatric patients with organ transplantations, extreme caution should be taken, to limit and
prevent their contact with COVID-19 during the outbreak, as these patients are highly susceptible to severe forms
of the disease.
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Background
Immunosuppression is the main risk factor for infections
which is an important cause of mortality and morbidity
after liver transplantation (LT) in children. Bacterial and
fungal organisms are the most common causes of infec-
tion in the first month after LT. After this duration,
community-acquired viruses are the most common in-
fections associated with chronic graft dysfunction (espe-
cially after 6 months). Cytomegalovirus and Epstein-Barr
virus are the leading viruses which cause infection after
the first month of LT [1, 2].
Currently, an outbreak related to a novel Coronavirus

known as COVID-19 has become an international

concern. LT recipients are among the most vulnerable
groups with increased risk of infection but to this date
there has been no report of COVID-19 in a pediatric pa-
tient with liver transplantation. Here we report a case of
a pediatric patient who had LT and acquired COVID-19.

Case presentation
A 3 year old boy, was admitted due to dyspnea in
February, 2020. He presented with weakness, malaise,
anorexia, severe dry cough, tachypnea and respiratory
distress from 4 days prior to his admission.
In his past medical history the patient was premature

and had liver cirrhosis due to biliary atresia. He under-
went a living donor partial organ LT at 18 months old.
Since then he received immunosuppressive medication
which included prednisolone 5 mg daily and tacrolimus
2 mg daily.
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At his last admission the patient’s mother mentioned a
history of upper respiratory tract infection from 1 week
ago that did not improve with regular medical therapies.
On arrival, he had respiratory distress and decreased O2
saturation and tachypnea. He was admitted with impres-
sion of acute respiratory distress syndrome (ARDS) and
was transferred to the pediatric intensive care unit
immediately.
On examination, he was irritable, ill and toxic with a

respiratory rate of 38–40/min, heart rate of 110/min, O2
saturation of 90–91% with a normal blood pressure and
was afebrile. He was alert and orient with a Glasgow
coma scale (GCS) of 15. His throat was congested with-
out tonsillar exudation. In lung auscultation, harsh
breath sounds were heard. Other physical examinations
were normal.
His blood work results on admission were as follows:

white blood cell (WBC) count of 12.8*103/μl (with a
neutrophil count of 10,880 and a lymphocyte count of
1024); red blood cell count, 4.6*106/μl; platelet cell
count, 187*103/μl; hemoglobin, 13.8 g/dl; C-reactive pro-
tein (CRP), 102 mg/dl; erythrocyte sedimentation rate
(ESR), 56 mm/h; sodium, 141 meq/L; potassium, 4.5
meq/L; magnesium, 1.9 mg/dl; blood urea creatinine
(BUN), 22.3 mg/dl; creatinine, 0.6 mg/dl; glucose, 88 mg/
dl; lactate dehydrogenase, 1277 U/L. His liver function
profile was as follows: alanine transaminase (ALT), 28
U/L; aspartate transaminase (AST), 50 U/L; alkaline
phosphatase (Alk-ph), 162 U/L; albumin, 2.7 g/dl; pro-
thrombin time (PT), 16 s; partial thromboplastin time
(PTT), 28 s; international normalized ratio (INR), 1.7.
Patient’s blood tacrolimus level at final visitation was 10
ng/mL.
Vancomycin (50 mg daily), meropenem (90mg daily),

azithromycin (15 mg daily), voriconazole (50 mg daily)
and co-trimoxazole (60 mg daily) were started from the
first day of admission. About 48 h after hospitalization,
the patient became unresponsive to continuous positive
airway pressure (CPAP) and he was intubated. After
which prednisolone and tacrolimus were discontinued.
During the third day of admission, his liver enzymes

started to rise (ALT, 337 U/L; AST, 377 U/L). He devel-
oped acute kidney injury and BUN and creatinine in-
creased up to 98mg/dl and 2.5 mg/dl, respectively.
Blood cultures were negative for growth of any
microorganisms.
Chest x-ray on admission showed bilateral infiltration

and on day 4 of admission it became a white lung. With
suspicion of COVID-19, hydroxychloroquine (15 mg
daily), lopinavir/ritonavir (100 mg daily) and oseltamivir
(30 mg daily) were added to the antibiotic regimen. Due
to the outbreak of COVID-19, a nasopharyngeal swab
was taken and sent for real time polymerase chain
reaction (RT-PCR) which was positive.

During the hospital course, the patient developed
multi organ failure which included renal failure, liver
failure and heart failure. On day 6 of admission, the
patient developed excessive bleeding from the nose and
mouth. Following which, cardiorespiratory arrest
occurred and after 45 min of CPR the patient died 6 days
after hospital admission. His laboratory tests on day 5
were as follows: WBC count, 10.8 × 103/μl (with a
neutrophil count of 9190 and a lymphocyte count of
702); RBC count, 4.6 × 106/μl; platelet cell count, 165 ×
103/μl; hemoglobin, 10.8 g/dl; sodium, 146 meq/L;
potassium, 5.1 meq/L; magnesium, 2.8 mg/dl; BUN, 92
mg/dl; creatinine, 2.3 mg/dl; glucose, 114 mg/dl; ALT,
4000 U/L; AST, 3000 U/L; Alk-Ph, 160 U/L; albumin,
3.3; total bilirubin, 0.2 mg/dl; direct bilirubin, 0.1 mg/dl;
CRP, 109 mg/dl; ESR, 61 mm/h; PT, 16 s; PTT seconds,
28; INR, 1.7.

Discussion and conclusion
Many transplant recipients have lymphopenia as a result
of some of their medications. Coronavirus is among
RNA viruses which can cause community-acquired re-
spiratory virus (CARV) infections. Due to the immunity
alterations in solid organ recipients, lower respiratory
tract involvement caused by CARVs are higher [3]. From
another aspect, children are more immunologically
naïve. They have to use higher doses of immunosuppres-
sion in order to prevent rejection. Therefore, it is more
likely that a more severe disease course and greater mor-
bidity and mortality rate in pediatric transplant patients
will be seen [4]. Infection rates after liver transplantation
among the pediatric population are variable between
studies. Nikeghbalian et al. [5] reported in-hospital infec-
tion rates in a large series of pediatric patients to be
9.4%, moreover infections constituted 35.2% of all causes
of death in this population. Another experience from
Korea reported the 6 month infection rate among
pediatric patients to be 44.2% and similar to the previous
report infections were the most common cause of death
(50%) [6].
COVID-19 may lead to multiple organ dysfunction

syndrome (ARDS, hepatic injury, acute kidney injury,
acute cardiac injury) which result in death in severe
cases [7]. We described a case of COVID-19 in a three
year old solid organ recipient which presented with
multi organ failure. According to a case series of 138
hospitalized patients with median age of 56 year old
(42–68), elevated lactate dehydrogenase, prolonged
thrombin time and many other laboratory abnormalities
was seen in ICU patients in comparison to non-ICU
patients [7]. These abnormalities was the same in our
three year old patient.
In another report, a 55 month-old girl with liver trans-

plantation who recovered from COVID-19 was reported.
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She was infected with coronavirus disease 5 months after
LT. It was concluded that using a high dose of immuno-
suppressant in a transplanted patient may not affect the
severity of COVID-19, although immunosuppression has
been related to more severe lower respiratory tract dis-
eases in patients with COVID-19 [8].
Although more cases need to be studied, extreme cau-

tion should be taken for pediatric patients with organ
transplantations, in here liver transplantation, to limit
and prevent their contact with COVID-19 during the
outbreak, as these patients are highly susceptible to se-
vere forms of the disease.
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