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Abstract

Background: Liver transplant (LT) recipients with COVID-19 have been reported as a high-risk population for severe disease
through the COVID-19 pandemic. Studies have shown that liver transplantation did not significantly increase the risk of death
and severe disease in patients with SARS-CoV-2 infection. Methods: From September 2020- March 2021, we collected data and
serum anti-SARS-CoV-2 IgM +IgG results for 91 liver transplant recipients. Study enrolment was performed when patients
presented for scheduled routine follow-up. All participants with serum anti-SARS-CoV-2 IgM+IgG completed a questionnaire
querying information including clinical symptoms in the last six months. We further collected 91 patients with anti-SARS-
CoV-2 IgM + IgG results. Seven patients had a known history of symptomatic COVID-19 during the previous six months. Of
the 84 participants included in the study, 21 (25 %) had positive anti-SARS-Cov-2 IgM + IgG results. In addition, we applied
the COVID-19 PCR test to all 21 patients, and all of them were negative. Overall, only seven patients declared flu-like upper
respiratory tract infection symptoms or diarrhea in detailed inquiry. Conclusion: We documented past SARS-CoV-2 infection
in 25 % of our outpatient LT recipients, and the majority were asymptomatic. There was no significant relationship between

symptoms and seropositivity for SARS-COV-2.

Does the severity of SARS-CoV-2 infection higher in liver transplant recipients?: A single-
center experience.

Background: Liver transplant (LT) recipients with COVID-19 have been reported as a high-risk population
for severe disease through the COVID-19 pandemic. Studies have shown that liver transplantation did not
significantly increase the risk of death and severe disease in patients with SARS-CoV-2 infection.

Methods: From September 2020- March 2021, we collected data and serum anti-SARS-CoV-2 IgM +IgG
results for 91 liver transplant recipients. Study enrolment was performed when patients presented for sched-
uled routine follow-up. All participants with serum anti-SARS-CoV-2 IgM~+IgG completed a questionnaire
querying information including clinical symptoms in the last six months. We further collected 91 patients
with anti-SARS-CoV-2 IgM + IgG results. Seven patients had a known history of symptomatic COVID-19
during the previous six months. Of the 84 participants included in the study, 21 (25 %) had positive anti-
SARS-Cov-2 IgM + IgG results. In addition, we applied the COVID-19 PCR test to all 21 patients, and
all of them were negative. Overall, only seven patients declared flu-like upper respiratory tract infection
symptoms or diarrhea in detailed inquiry.

Conclusion: We documented past SARS-CoV-2 infection in 25 % of our outpatient LT recipients, and the
majority were asymptomatic. There was no significant relationship between symptoms and seropositivity
for SARS-COV-2.
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What’s Known
Immunosuppressed patients are regarded as a high-risk cohort of COVID- 19

It is estimated that COVID-19 will be more symptomatic and severe in LT recipients due to immunosup-
pression treatments

What’s New
Liver transplant recipients can asymptomatic of COVID- 19
Introduction

Coronavirus disease 2019 (COVID-19), caused by a novel coronavirus called severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2), is the most common global disease. The high-risk groups of this disease,
which has been declared a pandemic by the world health organization (WHO) today, are still not fully de-
termined. Immunosuppressed patients are regarded as a high-risk cohort. In this view, previous experience
with similar viruses, such as SARS-CoV and MERS-CoV, suggests that solid organ transplantation (SOT)
recipients would be prone to have increased morbidity and mortality. Early published studies in liver trans-
plantation (LT) and SOT recipients with COVID-19 reported a rate of up to %20 [1], exceeding the rate of
the general population [2].

Initial symptoms of patients with COVID-19 are various, and the percentage of mild illness symptoms seen is
about 80% [3]. Patients with SARS-Cov-2 may be completely asymptomatic or progress with severe disease.
Comorbidities and advanced age are the most important risk factors among LT recipients and the general
population [1]. It is estimated that COVID-19 will be more symptomatic and severe in LT recipients due to
immunosuppression treatments. Our study aims to determine the frequency of asymptomatic or mild disease
in the LT recipients.

Methods:

For the study, patients who came for routine control between September 2020 and March 2021 in Ankara
City Hospital Liver Transplant outpatient clinic were screened. All patients were older than 18 years of
age and had undergone LT in the past. The ethics committee approved the study of Ankara Bilkent City
Hospital (Approval number: E2-21-280 ). The study was conducted in accordance with good clinical practice
principles and the Declaration of Helsinki.

Study enrolment was performed when patients presented for scheduled routine follow-up. Among all patients,
patients whose serum COVID-19 IgM + IgG antibody was tested were recorded. Sars-Cov-2 polymerase
chain reaction (PCR) test was performed with a nasopharyngeal-oropharyngeal swab in each patient with
a positive antibody test within the first three days the results. All participants completed a questionnaire
querying information including common clinical symptoms (fever, cough, diarrhea, myalgia, nausea, and
vomiting) in the last six months. Additionally, we questioned all participants for a history of contact with a
covid-19 positive patient or hospitalization.

We evaluated the performance of COVID-19 serology testing on chemiluminescent immunoassay (CLIA) per
manufacture’s protocol (ADVIA Centaur@®)) SARS-CoV-2 Total (COV2T) (Siemens Healthcare Diagnostics
Inc., NY, USA) (Siemens Test). These serological tests use the SARS-CoV-2 Spike protein (S protein) as a
viral labeling protein to detect anti-SARS-CoV-2 antibodies. Test results were interpreted as positive if the
signal value of the Siemens Test (index) [?]1.0 of total antibodies. All serum Anti-SARS-CoV-2 Total results
of all patients were collected before the vaccination for COVID-19.

The statistical analyses were performed with IBM SPSS Statistics for Windows, Version 26.0 software (IBM
Corp., Armonk, NY, USA). Continuous variables were expressed as median and range. Categorical variables
were summarized as count and percentage. Between-group comparisons were performed using the Mann-
Whitney U test for continuous variables and a chi-squared test (or Fisher’s exact test where appropriate) for



categorical variables. P values are given as indicated using the x? test or a non-parametric t-test. A p-value
<0.05 was considered to indicate statistical significance.

Results:

We conducted a retrospective study of 91 LT recipients at an LT center in Ankara City Hospital, with sample
collection taking place between September 2020- March 2021. Serum anti-SARS-CoV-2 IgM + IgG results
were positive in 32 of 91 patients. Seven (21.8%) of 32 patients included in the study were not included in the
analysis because they had a known history of OCVID-19. Three of seven (42.8 %) had self-limited disease,
and none required hospitalization or supplemental oxygen treatment for COVID-19. On the other hand,
three of seven (42.8%) needed hospitalization, and one of seven (14.4 %) was already in the hospital when he
was diagnosed with COVID-19. Twenty-one patients (21,/28, 75%) had no history of SARS-COV-2 infection
and specific symptoms. We tested all patients with positive serum antibodies for a naso-oropharyngeal swab
PCR test and, the results were negative.

The remaining 84 patients were included in the study (median age 52.1 years [IQR 21-68]; 60 (76.2%) men, 14
(23.8 %) women). Hypertension was the most common comorbid disease (15/84, 17.8 %), followed by type 2
diabetes (10/84, 11.9 %) (Table-1). All participants were contacted and retrospectively surveyed for clinical
symptoms of COVID-19 in the prior six months (Table-2). There were no significant differences between
patients’ symptoms with positive test results (serum Ig G+IgM) and negative test results. While 7 of 28
patients with positive serum antibody test were previously symptomatic patients who were diagnosed, seven
patients developed at least one nonspecific symptom, but there was no diagnosis of COVID-19. Fourteen
(50%) of a total of 28 patients were followed up completely asymptomatic. All seropositive patients for
SARS-Cov-2 were compared with seronegative patients in terms of symptoms. There was no relationship
between the findings of the participants’ system inquiries and COVID-19 seropositivity (Table-3).

Characteristics of seronegative and seropositive participants were examined. While the mean age of the
seropositive participants was 51.5 £+ 9.8 years, the mean age of the seronegative group was 52.3 + 11.5 years
(p: 0.378). There was no significant difference between the two groups in terms of gender, body mass index
(BMI), aspartate aminotransferase (AST), alanine aminotransferase (ALT) (Table-2).

Covid antibody positivity was observed in four (36.3%) of 11 people with a history of risky contact with people
diagnosed with COVID 19. Serum SARS-COV-2 IgM + IgG antibody positivity was detected in six (30%)
of 20 patients with a history of hospitalization. There was no significant difference between hospitalization
and serum antibody positivity (p:0.554).

Discussion

In our study, patients who applied to our liver transplant outpatient clinic were evaluated in terms of serum
SARS-COV-2 Ig M + IgG level and history of COVID-19 disease. The Serum antibody positivity rate was
30.7% in liver transplant patients participating in our study. The seroprevalence values for the region in which
we conducted the current study are unknown. However, seropositivity was found to be 12.3% (115/932) in a
seroprevalence study conducted on healthcare professionals in Turkey. The seropositivity among previously
undiagnosed healthcare workers was calculated as 2.7% [4].

Limited data are available for asymptomatic or subclinical infections in the transmission of the SARS-CoV-2
virus [5]. In our study, the rate of participants with an asymptomatic history of covid-19 was 7.6% (7/91).
Seventy-five percent of all antibody-positive patients were not diagnosed with COVID-19, and their inquiries
had no specific symptoms of COVID-19. When all participants were evaluated, 23% (21/91) subclinical or
asymptomatic seropositivity was detected.

In previous studies, acute and past SARS-COV-2 infections were documented in 3.7% of LT recipients.
In the same study, the asymptomatic seropositivity rate was evaluated as 62.5% (5/8) [6]. The rate of
asymptomatic COVID-19 in liver transplant recipients has been determined by 6% in the Spain series and
14% in a multinational study (n = 151) [7, 8].



In our study, 66% of patients with seropositive (14/21) were utterly asymptomatic; at least one symptom
was observed in seven participants. However, there was no significant difference between the symptoms of
both groups.

There was no difference between serum AST and ALT levels in patients with seropositive and seronegative.
But we do not know serum AST and ALT values in possible disease processes. Studies have been shown to
be a relationship between severe disease and elevated liver enzymes in patients with COVID-19. In infected
individuals with SARS-COV-2, increased serum liver enzyme levels had seen approximately 15% [9]. In our
clinical data, serum AST or ALT levels were found to be two times or higher in 23% of patients diagnosed
with symptomatic covid (n=4/17). Increased liver enzymes are usually reversible. As expected, seropositivity
is not associated with alone increased liver enzymes.

Asymptomatic or subclinical COVID-19 participants with seropositivity include the history of risky contact
with people diagnosed COVID-19 in 19% and the history of hospitalization in 28%. In contrast to the
expected, the higher rate of seropositivity was not associated with contact with risky people or hospitalization.

Our limitation of the study is that patients are evaluated in a wide period of 6 months to determine sero-
prevalence as serum antibody tests are observed during routine follow-up.

In conclusion, studies related to the course of the disease in liver transplant recipients are increasing gradually.
However, the frequency of asymptomatic or subclinical disease is not precise yet. Although the number of
patients in our study was low, the seropositivity rate (30.7%) and the rate of asymptomatic (75%) among all
the participants were higher than expected. We need large-scale seroprevalence studies to reach more reliable
data.
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