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Abstract

BACKGROUND

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) causes
coronavirus disease 2019 (COVID-19). This disease was declared a worldwide
health problem with the characteristics of a pandemic. Most patients have mild
symptoms and a good prognosis. Information on the evolution and prognosis of
COVID-19 in solid organ recipients is scarce.

CASE SUMMARY

We describe two patients who underwent liver transplantation with a positive test
result for detection of the viral sequence for COVID-19, using reverse-
transcription polymerase chain reaction (RT-PCR), immediately before
transplantation. The patients showed good evolution in the postoperative period,
without signs of graft dysfunction. The immunosuppressive therapy was not
modified. Both patients were discharged for subsequent outpatient follow-up.

CONCLUSION

In conclusion, it is expected that the experience at this center can be used as an
example, aimed at the continuation of transplantations by other services and,
thus, the morbidity and mortality of patients with liver disease on the
transplantation waiting list can be reduced. Transplant centers must be able to
readjust daily to the evolution of the COVID-19 pandemic.

Key Words: COVID-19; Liver transplantation; Coronavirus; Pneumonia; Immuno-
suppressed patients; Case report; Infection diseases
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Core Tip: Coronavirus disease 2019 (COVID-19), caused by the new severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) and its consequences have resulted
in high rates of morbidity and mortality worldwide in the first half of this year. This
infection shows worse outcomes in certain at-risk populations, including those with
cirrhosis of any etiology. Most patients with decompensated cirrhosis have poor
quality of life and a high chance of progressing to death if they have high prognostic
scores, such as the Model for End-Stage Liver Disease score. The definitive treatment
for these patients is liver transplantation. Data related to the evolution and outcome of
these patients when infected with SARS-CoV-2, including those undergoing
transplantation, are scarce and contributions to the literature on this topic can help the
adequate management of these patients, supporting the development of additional
research and even guidelines. Thus, the publication of this report on two cirrhotic
patients with COVID-19 who underwent liver transplantation is justified.

Citation: Bastos Limeira CB, Veras CM, Lima Paiva JHHG, e Neves MSS, Teles de Carvalho
TM, de Assungdo Ferreira NS, Mont' Alverne Pierre AM, Brasil IRC. Liver transplantation in
patients with SARS-CoV-2: Two case reports. World J Clin Infect Dis 2021; 11(1): 27-34

URL: https://www.wjgnet.com/2220-3176/full/v11/i1/27.htm
DOI: https://dx.doi.org/10.5495/wjcid.v11.i1.27
INTRODUCTION

In December 2019, the first cases of viral pneumonia of unknown origin were
documented in Wuhan, the capital of China's Hubei province. The virus was identified
as a new coronavirus, called “Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2)”. The infection was documented in hospital and community settings.
Soon the virus spread throughout the Chinese territory and, subsequently, increasing
numbers of cases were also observed in several continents!'l. Considering the severity
of the situation, the World Health Organization (WHO) declared Coronavirus Disease
2019 (COVID-19) a public health emergency of international interest”. Liver
transplantation programs were affected worldwide.

Most patients with COVID-19 have mild symptoms and a good prognosis. It is
worth mentioning that asymptomatic cases have been described. However, patients
with risk factors can develop severe SARS-CoV-2 disease, secondary to severe
pneumonia, pulmonary edema, severe acute respiratory syndrome, acute kidney
injury, coagulopathy or multiple-organ failure.

Based on data from other viruses, including SARS-CoV-2, immunosuppressed
patients with COVID-19 were expected to have more severe clinical manifestations
and a longer period of viral dispersal. However, the effects of immunosuppression on
COVID-19 are not well established. Due to this fact, it remains controversial whether
organ transplantation should be performed during the COVID-19 pandemic. Some
recent guidelines suggested that transplantation can be performed as long as careful
measures are taken.,

A timely and accurate diagnosis, especially in cases with the potential to develop
into the severe form of the disease, is extremely important to provide adequate clinical
support to patients, and to limit the spread of the virus. Currently, detection of the
viral sequence by reverse-transcription polymerase chain reaction (RT-PCR) is the test
routinely used to confirm the diagnosis of SARS-CoV-2 infection®.

This study aims to describe two patients with confirmed SARS-CoV-2 infection who
successfully underwent liver transplantation.

CASE PRESENTATION

Chief complaints

Case 1: A 55-year-old male patient was admitted on March 9, 2020 to Hospital Geral
de Fortaleza, state of Ceard, Brazil with a clinical picture of hepatic encephalopathy,
abdominal pain, fever and upper gastrointestinal bleeding.
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Case 2: A 40-year-old male patient, followed at the Liver Transplantation Service of
Hospital Geral de Fortaleza was admitted on June 22, 2020 to undergo a liver
transplantation with a Model for End-Stage Liver Disease-Sodium (MELD-Na) score of
24. The patient had no clinical complaints and was hemodynamically stable.

History of present illness
Case 1: The patient had a diagnosis of alcoholic-induced liver cirrhosis and a one-year
withdrawal period.

Case 2: The patient was followed at the Liver Transplantation Service of Hospital
Geral de Fortaleza due to liver cirrhosis caused by hepatitis B virus infection.

History of past illness
Case 1: The patient had no comorbidities, such as hypertension or diabetes. Moreover,
he had no recent travel history.

Case 2: Previous complications in this patient included portal vein thrombosis. He had
a history of peripheral vascular disease, with a healing venous ulcer in the left lower
limb, with no signs of active infection. He had no other comorbidities and denied a
travel history in recent months. He had a recent hospitalization history (20 d before)
for intravenous antibiotic therapy due to erysipelas.

Personal and family history
Cases 1 and 2: No relevant family history.

Physical examination

Case 1: Physical examination revealed the presence of massive ascites. The other
systems showed no changes. On admission, vital signs showed a respiratory rate of 22
breaths/min (brpm), heart rate of 97 beats/min (bpm), 96% oxygen saturation in
ambient air and blood pressure of 140/80 mmHg.

Case 2: On clinical examination, only mild jaundice and an ulcer in the left lower limb
without signs of infection were observed. The other systems showed no changes. On
hospital admission, vital signs showed a respiratory rate of 18 brpm, heart rate of 89
bpm, oxygen saturation of 97% in ambient air and blood pressure of 110/70 mmHg,.

Imaging examinations

Case 1: A computed tomography scan of the chest was performed, which showed
lungs with reduced volume, left pleural effusion, atelectasis of the adjacent
parenchyma and multiple diffuse ground-glass opacities (Figure 1A and B).

Case 2: A computed tomography scan of the chest showed evidence of discrete foci of
ground glass attenuation affecting the bases of the lungs and discrete bilateral
parenchymal bands (Figure 1C and D).

Further diagnostic work-up

Case 1: The patient’s evolution required dialysis for acute kidney injury and his ascites
were refractory to clinical measures, and required several relief paracenteses.
Piperacillin/tazobactam therapy was started, due to bacterial peritonitis. An upper
gastrointestinal endoscopy was performed, which did not show the presence of
gastroesophageal varices, but demonstrated the presence of severe candidiasis and
thus, antifungal therapy with fluconazole was started, which was later replaced by
caspofungin. However, due to the lack of improvement in the patient’s clinical status
and laboratory tests, he was listed for liver transplantation according to the MELD-Na
score of 35 and the Child-Pugh score of C. Despite the absence of respiratory
symptoms, screening for SARS-CoV-2 infection was performed, with the collection of a
nasopharyngeal swab for viral sequence detection by RT-PCR, but the result, which
was positive, was only released after the transplant had been performed.

Liver transplantation was carried out on March 25, 2020, according to the standard
surgical technique. During the procedure, the recipient developed cardiorespiratory
arrest in asystole during the graft reperfusion period, which was effectively reversed
with a cardiac massage cycle. The time of cold and hot ischemia was 6 h and 28 min
and 32 min, respectively. The patient was extubated in the immediate postoperative
period in the Intensive Care Unit and an O, saturation of 96% was maintained in
ambient air, with an oxygenation index of 400.
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Figure 1 Chest computed tomography of transplanted patients with coronavirus disease 2019. A and B: Case 1, the lungs show reduced volume,
left pleural effusion, atelectasis of the adjacent parenchyma and multiple diffuse ground-glass opacities; C and D: Case 2, discrete foci of ground glass attenuation
affecting the bases of the lungs and discrete bilateral parenchymal bands.

JBaishideng®

The donor was a 56-year-old female patient with a previous history of diabetes
mellitus. The patient developed a history of hypertensive peak and a decrease in the
level of consciousness due to an intraparenchymal brain hematoma, with significant
midline deviations. There was no screening for COVID-19, as the transplant occurred
at the beginning of the pandemic and there was no defined protocol on the screening
of donors at that time.

Case 2: According to the protocol of our service, screening for SARS-CoV-2 infection
was performed using a nasopharyngeal swab (RT-PCR), as well as chest radiography.
There were no alterations in the chest X-ray, and it was not possible to obtain the
nasopharyngeal swab result before transplantation. Considering the patient’s clinical
condition of chronic liver failure at risk of worsening, the transplant team chose to
proceed with the surgery.

The donor was a 42-year-old male patient who suffered a traumatic brain injury. He
was receiving piperacillin-tazobactam due to a bacterial infection. He screened
negative for COVID-19 following RT-PCR.

During the intraoperative period, the patient developed massive bleeding during
the anastomoses, requiring vigorous volume replacement (3500 mL), 4 units of fresh
frozen plasma and 2 units of packed red blood cells, in addition to blood recovery by
cell-salvage. Moreover, an intraoperative thrombectomy was performed for portal vein
thrombosis.

During the postoperative period, the patient was transferred to the Intensive Care
Unit for patients with Coronavirus (ICU-COVID), and required invasive mechanical
ventilation and vasopressors. Laboratory test results are shown in Table 1. The
nasopharyngeal swab collected prior to surgery for viral sequence detection by RT-
PCR was positive for SARS-CoV-2.
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Case 1 Case 2
At hospital . At hospital At hospital . At hospital
admission Preoperative discharge admission Preoperative discharge
Fibrinogen 83 NA NA 178 NA NA
aPTT 1.97 1.6 12 14 0.96 0.88
Hemoglobin 8.7 6.0 11.1 118 8.9 6.4
Hematocrit 2438 19.5 329 35.5 25.9 18
Leukocytes 22900 15100 9300 3100 16700 4300
Lymphocytes 711 615 2615 1092 754 492
Platelets 109000 100000 376000 42000 53000 20000
INR 2.72 2.78 1.02 1.84 1.28 1.32
Total bilirubin 7.44 23.25 0.74 2.87 2.07 1.46
Albumin 25 NA NA 3.2 NA NA
Urea 136 113 55 16 53 69
Creatinine 2.1 5.4 1.0 13 12 1.02
AST 105 NA 28 68 3005 1924
ALT 59 NA 39 35 1807 950
Sodium 125 127 NA 129 131 NA

Reference values: Urea (13-43 mg/dL); Creatinine (0.7-1.3 mg/dL); AST (< 32 mg/dL); ALT (< 31 mg/dL); TB (<1 Ul/L); PT (10-14 s); aPTT (22-28 s);
Albumin (> 3.5 g/dL); Hemoglobin 11.3/15.2 g/dL); Leukocytes (3600-10000/mm®); Platelets (150000-450000/mm?); INR (1-1.3 s). AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; PT: Prothrombin time; aPTT: Partial thromboplastin time; INR: International normalized ratio. NA: Not

available.

FINAL DIAGNOSIS

Cases 1and 2
SARS-CoV-2 infection and alcoholic-induced liver cirrhosis.

TREATMENT

Case 1

Following the release of the RT-PCR test result with a detectable SARS-CoV-2 viral
load, the patient was transferred to the ICU-COVID; he was initially asymptomatic
and therapy was started with azithromycin 500 mg/d for 5 d, ivermectin 12 mg/d for
2 d and oseltamivir 150 mg/d for 5 d. Additionally, an immunosuppression protocol
was prescribed, with methylprednisolone 250 mg/d with dose tapering on subsequent
days, associated with tacrolimus 1 mg/kg/d with a goal serum level of 4-7 ng/mL and
everolimus 2 mg/d.

Case 2

Prophylactic intravenous fluconazole for candidemia (risk due to several transfusions)
and immunosuppression protocol with methylprednisolone 250 mg/d with dose
tapering on subsequent days, associated with tacrolimus 1 mg/kg/d with a goal
serum level of 4-7 ng/mL were initiated, plus everolimus 1 mg/d. Additionally, due
to the history of hepatitis B, hyperimmune immunoglobulin and entecavir were
prescribed. The patient developed a pulmonary infection, and piperacillin-tazobactam,
azithromycin 500 mg/d for 5 d and ivermectin 12 mg/d for 2 d were started.
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OUTCOME AND FOLLOW-UP

Case 1

On the third postoperative day, he had a fever peak of 38.5°C associated with
desaturation (91% oxygen saturation), and antibiotics were replaced by polymyxin B
and meropenem, as the blood culture showed the growth of Escherichia coli sensitive to
such drugs. Oxygen was supplied through a nasal catheter, with a flow rate of 3
L/min, with the patient remaining comfortable and with an oxygen saturation > 94%.
Table 1 shows the laboratory test results. The patient continued to receive
acetylsalicylic acid and sulfamethoxazole with prophylactic trimethoprim, according
to the liver transplantation protocol of the service. Over the next few days, the patient
showed an improvement curve and no new clinical complications. He was discharged
to outpatient follow-up after 38 d of hospitalization.

Case 2

The patient’s evolution showed clinical improvement and he was extubated on the
second postoperative day, with an initial need for 5 L/min of oxygen through a nasal
catheter to maintain adequate oxygen saturation and an oxygenation index of 420.
Over the next few days, complete weaning from oxygen support was attained.

He showed clinical and laboratory improvement and was discharged from the ICU
after 1 wk, and discharged from the hospital after 12 d. He was then referred to
outpatient follow-up. During the follow-up period, a new nasopharyngeal swab was
collected to screen for SARS-CoV-2 infection, 16 days after the first test and a
detectable result has remained to date.

DISCUSSION

The liver is the second most commonly transplanted solid organ worldwide, second
only to the kidney. The transplanted population is exposed to several emerging
diseases and may even develop symptomatic and, sometimes, severe infections!®”.. The
SARS-CoV-2 pandemic presents a challenging scenario to the reality of
transplantations, considering that due to immunosuppression, newly transplanted
patients are subject to a high risk of developing complications from infections!’.

The most frequently reported symptoms of SARS-CoV-2 infection in the general
population comprise fever, dry cough, myalgia and headache. A Swiss study
described the results of a series of 21 patients submitted to solid-organ
transplantations who contracted COVID-19, in whom the clinical presentation did not
significantly differ from the symptoms described in the general population’. In the
reported cases, the patients did not have flu-like symptoms during hospitalization.

However, case 1 had a fever peak and showed oxygen desaturation on the third
postoperative day, which can be attributed to symptoms of infection by SARS-CoV-2
or by another bacterial infectious process. The evolution of case 2 showed a slower
weaning from oxygen support in the postoperative period. A North American study
reported a worse prognosis in solid organ recipients with COVID-19"""\. Preliminary
data indicate that late transplant recipients have more severe disease than recent
transplant recipients, suggesting that immunosuppression itself is not a criterion for
severity, and a metabolic component, such as arterial hypertension, diabetes and
obesity, which are typically present in late recipients is responsible for the worse
prognosis in this population!'"l.

A study reported on four transplant recipients who were diagnosed with SARS-
CoV-2 between 7 and 10 d after the transplant. Three had a good evolution and one
died due to a cause unrelated to COVID-19!"L In our center, only these two patients
were transplanted with SARS CoV-2 infection detected by RT-PCR during surgery and
both showed a good evolution. To date, there has been no description in the world
literature of other recipients with SARS-CoV-2 infection detected by RT-PCR
immediately before transplantation. Despite our small sample, our data confirmed the
recent literature indicating that immunosuppression alone is not a factor of poor
prognosis in the presence of COVID-19. As recommended by the transplant societies,
our patients were screened for COVID-19 prior to the procedure, in order to predict
possible adverse developments in the postoperative period and allow more adequate
multidisciplinary patient care. However, the difficulty in obtaining the results and the
fact that the patients did not have respiratory symptoms were essential in the decision
by the medical team to proceed with the transplant, even without the COVID-19 test
results. Another important fact was the patients” disease severity, as both patients had
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an important risk of worsening liver disease, given their high MELD score.

There are reports in the literature of several pathogens that can be transmitted
through grafting. In the case of heart and lung transplantation, the International
Society of Heart and Lung Transplantation recommends considering the exclusion of
suspected or confirmed donors with SARS-CoV-2 infection, as the microorganism is
predominantly found in respiratory secretions!””l. With regard to liver transplantation
and COVID-19 infection, recent recommendations suggest that the procedure can be
performed during the pandemic™. However, transmission via the liver graft cannot be
excluded, since the virus has been found in blood in up to 15% of cases. A study
described the autopsy results of 27 patients and showed that SARS-CoV-2 can be
detected in multiple organs, including the lungs, pharynx, heart, liver, brain and
kidneys!*. It is noteworthy that liver damage may be caused by direct liver injury due
to COVID-19, medication-induced hepatotoxicity and immune-mediated
inflammation.

In our center, we chose to continue to perform transplants during the pandemic,
limiting the procedure to candidates with greater need for transplantation, as in the
described cases. The use of personal protective equipment to reduce the transmission
chain as much as possible is mandatory among health professionals, and any
professional who is symptomatic or has positive results for COVID-19 is removed
from the procedure.

The current proposal in our center is to screen all possible donors for SARS-CoV-2
infection using RT-PCR. If the donor is positive, they are immediately excluded.

With regard to the recipient, the current proposal of this transplantation center is
that during the outbreak of certain diseases, as in the case of COVID-19, an initial
screening is carried out by telephone, to determine flu-like symptoms and contact with
suspected or confirmed cases of SARS-CoV-2 infection. It is also advised that the
patient should remain in social isolation for at least 14 d before the transplant, to avoid
possible infectious contamination.

A clinical history of flu-like symptoms is again performed upon hospital admission.
Additionally, chest X-rays and nasopharyngeal swab screenings are performed to
minimize the risk of transmission. Computed tomography of the chest is reserved for
patients with significant alterations shown on chest X-rays. If the patient is suspected
of having COVID-19, the transplant is postponed and should be performed in a timely
manner. However, it is important to emphasize that the clinical condition is taken into
account, in order to define whether the patient has the possibility of an adverse
evolution if the transplant is postponed, especially in patients without respiratory
complaints.

As relevant data are scarce, it is important to identify a population of recipients that
can safely undergo solid organ transplant even with RT-PCR detected SARS-CoV-2
infection, in whom the risk of not undergoing the transplantation is higher than that of
the infection.

To date, there is no proven therapy for the treatment of symptomatic coronavirus
cases. Recent studies have shown clinical improvement after the use of corticosteroid
therapy in cases of severe acute respiratory syndrome associated with COVID-19"°l.

Hydroxychloroquine, lopinavir/ritonavir and remdesivir were not used in the
present study and immunosuppressive therapy after liver transplantation was not
altered, as the patients showed progressive clinical improvement and they were easily
weaned from mechanical ventilation in the postoperative period.

CONCLUSION

Two cases of successful liver transplant are described in patients with a positive test
for COVID-19 immediately after transplantation, with minimal symptoms and no graft
dysfunction after the procedure. In this new post-COVID-19 era, the experience in this
center can be used as an example, in order that other services can continue to perform
transplants and, thus, reduce the morbidity and mortality of this population on the
waiting list. Transplant centers must be able to readjust daily to evolution of the
COVID-19 pandemic and care during the pandemic must be intensified, requiring a
donor and recipient screening process to detect COVID-19. If the disease is detected,
transplantation should be carefully considered. It is worth mentioning that the care
and use of personal protective equipment by the multidisciplinary team is crucially
important to prevent the viral propagation cycle.
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