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Abstract

multivariate logistic regression.

and ACLF rate.

Background: Studies on Epstein-Barr virus (EBV) have focused mostly on neoplastic disease. Few studies have
considered immunocompetent patients who are not severely immunocompromised. Liver cirrhosis is associated
with various levels of immune dysfunction. In the current study, we determined EBV infection rates, the influence
on liver function, and analyzed the risk factors for death in patients with liver cirrhosis.

Methods: The medical records of patients diagnosed with liver cirrhosis between 1 January 2014 and 31 December
2016 were reviewed. Patients who were or were not infected with EBV were enrolled in this study. Liver functions
were compared. The risk factors for 28-, 90-, and 180-day mortality rates were analyzed by univariate and

Results: The medical records hospitalized patients diagnosed with liver cirrhosis were reviewed. Of these patients,
97 had assessed EBV deoxyribonucleic acid (DNA) and 36 (37.1%) patients were EBV DNA-positive. The age of the
EBV-infected patients was older than patients not infected with EBV. EBV-infected patients had a lower level of
albumin, and a lower albumin-to-globulin ratio (P=0.019 and P=0.013, respectively). EBV-infected patients had
higher Child-Pugh scores (P=0.033) and higher acute-on-chronic liver failure (ACLF) rate (P = 0.050). The Child-Pugh
score and ACLF were the risk factors for the 28-, 90-, and 180-day mortality rates.

Conclusions: This study revealed that patients with liver cirrhosis had higher EBV infection rates, especially patients
> 60 years of age, which likely reflected viral reactivation. And liver injury was aggravated in EBV-infected patients.
Thus, EBV infection indirectly influenced the prognosis of EBV-infected patients by increasing the Child-Pugh score
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Background

Epstein-Barr virus (EBV), a y-human herpesvirus, is one
of the most common pathogens, with seropositivity rates
approaching 90% [1, 2]. Primary EBV infections primarily
occur in childhood, manifesting as infectious mononucle-
osis with fever, angina, lymphadenectasis, hepatomegaly,

* Correspondence: yidayang65@zju.edu.cn

TJianhua Hu and Xiaoli Zhang contributed equally to this work.

State Key Laboratory for Diagnosis and Treatment of Infectious Diseases,
Collaborative Innovation Center for Diagnosis and Treatment of Infectious
Diseases, The First Affiliated Hospital, College of Medicine, Zhejiang
University, 79 QingChun Road, Hangzhou, Zhejiang, China

K BMC

and splenomegaly. After primary infections, EBV may
latent in B cells [3]. Reduplication of these latent viruses
occur when immune function decreased or impaired.

Studies on EBV have focused on patients with neoplas-
tic disease [4] and post-transplant lymphoproliferative
disorders after hematopoietic stem cell transplantation
[5-7]. A limited number of studies have involved
immunocompetent patients who were not severely
immunocompromised [8, 9].

EBV is a non-eosinophilic virus, but it is also a patho-
gen that causes liver injury, and even liver failure [8—10].
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Autoimmune liver diseases, including autoimmune
hepatitis, primary biliary cirrhosis, and primary scleros-
ing cholangitis, have a potential causative link with EBV
[11]. Vine et al. [12] reported that in patients presenting
with jaundice/hepatitis, EBV hepatitis is an uncommon
diagnosis and causes a self-limiting hepatitis. The diag-
nosis is suggested by the presence of a lymphocytosis
and/or splenomegaly. The majority of patients do not
have infectious mononucleosis. Ulug et al. [13] have re-
ported a case of acute hepatitis associated with acute
EBYV infection. Also, Gupta et al. [14] have described two
cases of acute hepatitis after EBV infection.

Liver cirrhosis is the final stage of chronic liver dis-
ease from any cause, and is associated with immune
dysfunction, which is referred to as cirrhosis-associated
immune dysfunction syndrome [15]; however, the
primary infection or an EBV infection is unknown in
the case of mild immune dysfunction that occurs in
patients with liver cirrhosis.

Ascites, spontaneous bacterial peritonitis (SBP), hep-
atic encephalopathy, gastrointestinal bleeding, hepatocel-
lular carcinoma, and hepatorenal syndrome are the main
complications of cirrhosis and the most common cause
of death [16-22]. It is well-known that the Child-Pugh
score [16, 23] and model for end-stage liver disease
(MELD) score [16, 24] can be used to accurately assess
liver function and prognoses of patients with liver
cirrhosis. Other studies [22, 25-27] have reported that
hepatocellular carcinoma, hypoalbuminemia, bacterial
infections, and secondary infections may predict a worse
prognosis in liver cirrhosis; however, the above studies
were based on univariate analyses. In addition, apart
from the above risk factors, it is unclear whether or not
EBV infection influences prognosis in patients with liver
cirrhosis. In this study, we aim to retrospective analyze
the EBV infection rate and the influence on liver func-
tion, and also analyze the risk factors for mortality in pa-
tients with liver cirrhosis.

Methods

Patients

This study was performed in a retrospective manner.
The databases of patients with liver cirrhosis admitted to
the First Affiliated Hospital (College of Medicine,
Zhejiang University) between 1 January 2014 and 31
December 2016 were reviewed. Patients who were or
were not infected with EBV were enrolled in this study.
The demographic, clinical characteristics, and some ex-
perimental results (liver function, coagulation function,
and EBV deoxyribonucleic acid (DNA) level) and ultra-
sonic scanning results (mainly included liver size and
spleen size) during hospitalization were reviewed by a
trained team of physicians and entered into a computer-
ized system in duplicate. We also collected patient
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mortality data (28-, 90-, and 180-day transplant-free
mortality) by reviewing medical documents or telephone
follow-ups. Mortality was assessed during the hospital
stay and after hospital discharge.

Enrollment criteria
Patients who were diagnosed with liver cirrhosis and
had EBV DNA assessed were selected.

The diagnosis of cirrhosis was based on the following,
as previously described [27, 28]: liver biopsy; clinical
evidence of decompensation or varices; radiological
evidence of liver nodularity; and intra-abdominal varia-
tions in a patient with chronic liver disease.

Exclusion criteria

Patients with the following criteria were excluded: (1)
patients in whom the level of EBV DNA was not deter-
mined; (2) patients < 18 years of age; (3) patients with
acquired immune deficiency syndrome (AIDS); (4) pa-
tients with other types of tumors besides hepatocellular
carcinoma; (5) a history of liver transplantation; (6) pa-
tients who require long-time corticosteroids treatments
(prolonged use of corticosteroids at a mean minimum
dose of 0.3 mg/kg/day of prednisone equivalent for >3
weeks) [29]; (7) patients who require immunosuppres-
sive therapy (mainly including recognized T cell immu-
nosuppressants, such as cyclosporine, TNF-ablockers,
specific monoclonal antibodies) [29].

Definition

Bacterial infections were defined as follows [27, 28]: (1)
pneumonia was defined as a new pulmonary infiltrate with
fever, respiratory symptoms (cough, sputum production,
dyspnea, and pleuritic pain), findings on auscultation (rales
or crepitation), and/or a leukocyte count > 10,000/mm3
or < 4000/mm3; (2) spontaneous bacterial peritonitis was
defined as ascitic fluid polymorphonuclear cells > 250/uL
with/without a positive fluid culture; (3) urinary tract infec-
tions were defined as urine white blood cell (WBC) > 15/
high power field with positive culture and symptoms of
urinary irritation; (4) skin and soft tissue infections were de-
fined as a fever and cellulitis associated with leukocytosis;
and (5) undetermined infections were defined as bacterial
infections, but without positive cultures or evidence of
organ involvement.

EBV infection was referred to as EBV DNA detected
in whole blood samples by a quantitative polymerase
chain reaction assay.

Liver size referred to the measurement of the inferior
oblique diameter of rib margin of right liver. Spleen size
referred to the measurement of the thickness of spleen.
Within liver was referred as inferior oblique diameter of
rib margin of right liver<10.0 cm and splenomegaly was
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referred as the thickness of spleen >4.0 cm, which were
measured by ultrasonic scanning.

Quantitative polymerase chain reaction assay for EBV
DNA

According to the manufacturer’s instructions, EBV DNA
was extracted from blood samples using DNA extraction
kit (Daan Gene Co.Ltd., Zhongshan University, China).
Quantitative polymerase chain reaction (PCR) was de-
tected on a real-time PCR system (Stratagene MX3000P;
Agilent Technologies, Santa Clara, CA, USA), just as
our previous reported [30].

Liver function, child-Pugh score, model for end-stage liver
disease (MELD) score and acute-on-chronic liver failure
(ACLF)

Liver function, including albumin, the albumin-to-globulin
ratio (A/G), alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), total bilirubin (TB), direct bilirubin
(DB), alkaline phosphatase (ALP), y-glutamyl transpepti-
dase (GGT), and cholinesterase (CHE), was reviewed.

The Child-Pugh score [23] and MELD score [24] are
used to accurately assess liver function and prognosis of
patients with liver cirrhosis. We calculated the Child-
Pugh and MELD scores of the patients according to the
collected data.

Diagnostic criteria and grading of ACLF based on the
chronic liver failure-sequential organ failure assessment
(CLIF-SOFA score) [31]. And CLIF-C Score [32] was
also assessed.

Risk factors associated with 28-, 90-, and 180-day
transplant-free mortalities in patients with EBV-IgG
positive liver cirrhosis

In this study, the 28-, 90-, and 180-day mortality rates
were determined from the first day of admission to the
hospital to 28, 90, and 180 days.

According to previous studies on mortality risk factors
for patients with liver cirrhosis [16-22, 25, 26], we
analyzed the 28-, 90-, and 180-day mortality rates by
univariate and multivariate logistic regression, including
the Child-Pugh score, MELD score, ACLE, age, ascites,
hepatic encephalopathy, gastrointestinal bleeding, hepa-
tocellular carcinoma, hepatorenal syndrome, bacterial
infection, hypoalbuminemia, EBV infection, international
normalized ratio (INR), and serum creatinine (Scr).

Statistical analysis

Statistical analyses were performed using SPSS software.
The results are expressed as the mean + standard devi-
ation (SD), and percentage. The means for continuous
variables were compared using an independent group
Student’s t-test, for which the data were normally dis-
tributed; otherwise, the Mann-Whitney U test was used.
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Categorical variables were analyzed by the chi-square
test or the Fisher’'s exact test. The risk factors for
mortality were analyzed by univariate and multivariate
logistic binary regression. All p-values were based on a
two-tailed test of significance. Statistical significance was
always defined as a p-value < 0.05.

Results

Demographic, clinical characteristics, and EBV infection
We identified 3901 hospitalized patients who were
diagnosed with liver cirrhosis from 1 January 2014 to 31
December 2016. 3794 patients were excluded because
EBVDNA was not assessed, and 10 patients were
exclued because of various reasons (Fig. 1). A total of 97
patients with EBVDNA assessed were enrolled (Fig. 1),
of which 36 (37.1%) were EBV DNA-positive, with a
mean of 9573.4 copies/mL. The patients consisted of 52
males and 45 females who had a mean age of 55.9 years;
43.3% of the patients were at least 60 years of age. Hepa-
titis B infection caused cirrhosis in 51.6% of the patients,
68% of patients had ascites, and 26.8% of patients had
bacterial infections. 13.4% patients had ACLF, of which 3
patients (3.1%) were in grade 1, 9 patients (9.3%) were in
grade 2, 1 patients (1.0%) were in grade 3. The livers
were reduced and the spleens were enlarged in all pa-
tients in this study. The mean size of liver was 8.52 +
0.791 cm, and the mean size of spleen was 4.87 + 0.815;
There was no significant difference in liver and spleen
size between EBV infected and uninfected patients. The
demographic and clinical characteristics of the partici-
pants are presented in Table 1.

Liver function, child-Pugh score, MELD score and ACLF
All indices of liver function, including ALT, AST, TB,
DB, CHE, ALP, and GGT, did not differ significantly
(P>0.05) between EBV-infected and -non-infected
patients; however, the albumin level was lower in EBV-
infected patients (30.92+wevel g/L) than non-
infected patients (33.65+5.199 g/L); this difference
was statistically significant (P = 0.019). Also, the differ-
ence in A/G was statistically significant (P =0.013);
specifically, EBV-infected patients had a lower A/G
(1.05 £ 0.366) than non-infected patients (1.27 + 0.432).
For the EBV-infected and -non-infected patients, the
Child-Pugh scores were 9.83 + 2.864 and 8.64 + 2.470,
respectively; EBV-infected patients had higher Child-
Pugh scores (P=0.033). Nevertheless, the MELD
scores of the two groups were also not significantly
different (P > 0.05). (Table 2).

There were 8 patients had ACLF in patients with EBV
infected, including 2 patients with grade 1 and 6 patients
with grade 2. There were 5 patients had ACLF in
patients with EBV un-infected, including 1 patients with
grade 1, 3 patients with grade 2 and 1 patients with
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3901 patients with liver cirrhosis hospitalized were screened

3794 patients wi

thout EBV DNA assessed

107 patients with EBV DNA detected

10 patients excluded:

3 patients < 18 years of age

2 patients with AIDS

2 patients with other types of tumors besides
hepatocellular carcinoma

1 patiens with a history of liver transplantation
2 patients with underlying diseases requiring

long-time corticosteroids

36 patients with EBV DNA positive

97 patients enrolled

61 patients with EBV DNA negative

Fig. 1 Flow chart of patient selection in this study

grade 3. patients with EBV infected had higher rate of
ACLF. Compared to patients with EBV un-infected,
patients with EBV infected had more higher ACLF rate
(P =0.050). However, there were no significant difference
in ACLF grade between these two groups. (Table 2).

CLIF-C Score was also calculated for these 13 patients
with ACLF, the mean score was 11.46 + 1.050. And the
mean score for EBV infected (8 patients) and un-
infected patients (5 patients) were 11.50 +0.756 and
11.40 £ 1.517. there were no significant difference be-
tween the two groups (P = 0.896).

Risk factors associated with 28-, 90-, and 180-day
transplant-free mortalities in liver cirrhosis patients

In this study, we found that 20 (20.6%), 24 (24.7%),
and 29 (29.9%) patients died within 28, 90, and 180
days, respectively.

Univariate and multivariate logistic regression were
used to assess the factors studied and the possible
relationships to mortality. For 28- and 90-day
transplant-free mortality in univariate analysis, age, as-
cites, gastrointestinal bleeding, hepatocellular carcin-
oma, hepatorenal syndrome, bacterial infection, EBV
infection, and serum creatinine (Scr) were shown not

to be risk factors; however, the Child-Pugh score,
MELD score, ACLF, hepatic encephalopathy, hypoal-
buminemia, and INR were shown to be risk factors. Of
note, we found that the Child-Pugh score and ACLF
were the risk factors by multivariate logistic regres-
sion. Based on univariate analysis, the Child-Pugh
score, MELD score, ACLF, hepatic encephalopathy,
hypoalbuminemia, INR, ascites, and hepatocellular
carcinoma were shown to be risk factors for 180-day
transplant-free mortality; however, we also found that
the Child-Pugh score and ACLF were the risk factors
by multivariate logistic regression. (Tables 3, 4, 5).

Discussion

EBV is an opportunistic infectious virus that is tumori-
genic. Indeed, most research has focused on opportunis-
tic infection after transplantation or neoplasia [4-7];
however, there are no reports involving EBV infections
in patients with liver cirrhosis. EBV seropositive rates
are as high as 90% [1, 2]. Herein we report that EBV
infections in patients with liver cirrhosis reached 37.1%,
which is slightly lower than the post-transplantation
infection rate [5].
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Table 1 Characteristics of patients with cirrhosis

Variable Value
Patients 97
Sex (M/F) 52/45 (53.6%/46.4%)
Age (mean = standard deviation, years) 559+1232
<60 yr 55(56.7%)
260yr 42(43.3%)

Cause of liver cirrhosis
Hepatitis B virus infection
Hepatitis C virus infection
Alcoholism
Primary biliary cirrhosis
Autoimmune hepatitis
Wilson’s Disease
Hepatolith
Schistosomiasis Cirrhosis
Cryptogenic Cirrhosis

Underling Conditions
Hypertension

Diabetes Mellitus

Coronary Atherosclerotic Heart Disease

Chronic Bronchitis and Emphysema Pulmonum

Chronic kidney disease
Complications of liver cirrhosis

Ascites
Hepatic encephalopathy
Hepatocellular carcinoma
Hepatorenal syndrome
Gastrointestinal bleeding
Bacterial infection
Pneumonia
SBP
Pneumonia and SBP
Urinary tract infection
Skin and soft tissue infection
Undetermined infection
ACLF

ACLF grade 1

ACLF grade 2

ACLF grade 3

Transplant-free mortality

28-days mortality
90-days mortality
180-days mortality

50(51.6%)
1(1.0%)

10(10.3%)
12(12.4%)

66 (68.0%)
21 (21.6%)
7 (7.2%)
7 (7.2%)
8 (8.2%)
30 (30.9%)
22 (22.7%)

13 (13.4%)
3 (3.1%)
9 (9.3%)
1(1.0%)

20 (20.6%)
24 (24.7%)
29 (29.9%)

SBP spontaneous bacterial peritonitis
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Primary infections with EBV usually occurs during the
first few years of life and is often asymptomatic. It is re-
ported that 75% of young adults have typical infectious
mononucleosis after primary EBV infections [33, 34].
After primary infections, EBV may latent in B cells. Re-
duplication of these latent viruses occur when immune
function decreased.

By reviewing the medical records and laboratory data,
we found that 68 patients had EB viral capsid antigen
(EB-VCA) IgG, all of whom were EB-VCA IgG-positive.
Although 29 patients did not have EB-VCA IgG, 100%
of the patients with detectable EB-VCA IgG were sero-
positive. Primary EBV infections mostly occur in child-
hood. Thus, in this study, it is likely that EBV infection
was a reactivation rather than a primary infections. Here
36 patients were EBV reactivation with lower level of
reduplication (9573.4 copies/mL mean). And there was
no obvious clinical symptoms. And there was no differ-
ence in liver and spleen size between EBV infected and
uninfected patients. Vine et al. [12] reported that EBV
hepatitis is an uncommon diagnosis and causes a self-
limiting hepatitis. The majority of patients do not have
infectious mononucleosis.

The EBV-infected patients were older than the non-
infected patients. A greater number of EBV-infected pa-
tients were > 60 years of age. Thus, age was a risk factor
for EBV infection, especially in patients > 60 years of age.
This is similar to previous reports [12]. Vine et al. [12]
reported that compared with infectious mononucleosis,
EBV hepatitis affects an older age group, with nearly half
of patients being aged more than 60 years.

There were no differences with respect to complications
of liver cirrhosis between EBV-infected and -non-infected
patients, including ascites, hepatic encephalopathy, gastro-
intestinal bleeding, hepatorenal syndrome, infections, and
hepatocellular carcinoma. The 28-, 90-, and 180-day
transplant-free mortality rates also did not differ between
EBV-infected and -non-infected patients. Thus, EBV
infection may not influence the occurrence of complica-
tions in patients with liver cirrhosis and may not affect
short-term mortality.

EBV is a non-eosinophilic virus, that is also a pathogen
that causes liver injury, and even liver failure [8—10]. In
this study, we found that patients with EBV infected had
more higher ACLF rate (P =0.050). However, there was
no significant difference in ACLF grade and CLIF-C
Score between these two groups. So, patients with EBV
infected may had higher ACLF rate.

We compared the liver function between EBV-infected
and -non-infected patients, and found that the level of
albumin and the A/G were lower in EBV-infected pa-
tients, and in those patients the phenomena of enzyme
bilirubin separation was more apparent. The Child-Pugh
and MELD scores could better assess liver function. In
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Table 2 Liver function, Child-Pugh score, and MELD score between EBV infected and un-infected patients
EBV infected (n = 36) EBV un-infected (n=61) p
Sex(male) 18 (50%) 34 (55.7%) 0.584
Age (years) 59.69 + 12.540 53.69+11.725 0.020
260yr 22 (61.1%) 20 (32.8%) 0.007
Complications of liver cirrhosis
Ascites 26 (72.2%) 40 (65.6%) 0498
Hepatic encephalopathy 8 (22.2%) 13 (21.3%) 0916
Hepatocellular carcinoma 2 (5.6%) 5 (8.2%) >0.99
Bacterial infection 15 (41.7%) 15 (24.6%) 0.079
Gastrointestinal bleeding 3 (8.3%) 5 (8.2%) >0.99
Hepatorenal syndrome 2 (5.6%) 5 (8.2%) >0.99
Transplant-free mortality
28-days mortality 9 (25.0%) 11 (18.0%) 0413
90-days mortality 10 (27.8%) 14 (23.0%) 0.595
180-days mortality 13 (36.1%) 16 (26.2%) 0.304
Liver function
ALT (U/L) 103.00 + 146315 161.25 +279.798 0.182
AST (U/L) 110.75+£104.110 13839+ 174436 0.331
Albumin (g/L) 30.92 +£5.861 33.65+5.199 0.019
A/G 1.05+0.366 1.266+ 0432 0.013
TB (uoml/L) 173.94 £ 160474 163.85+ 172967 0.776
DB (umol/L) 117.03+111.236 11097 £122.289 0.808
CHE(U/L) 291458 + 1654.627 3638.16 + 1859.968 0.057
ALP(U/L) 149.61 +141.881 13552 + 66.467 0.509
GGT (U/L) 11119+ 154451 126.75 £ 164.061 0.646
Liver size 8.58+0.826 849+0.774 0612
Spleen size 478 +£1.369 447 £ 1454 0.299
Child-pugh Score 9.83+2.864 8.64+2470 0.033
Meld Score 1833+22693 12.50+9.995 0.084
ACLF 8 (22.2%) 5 (8.2%) 0.050
ACLF grade 1 2 (5.6%) 1 (1.6%) 0.553
ACLF grade 2 6 (16.7) 3 (4.9%) 0.073
ACLF grade 3 0 (0.0%) 1 (1.6%) >0.99

ALT alanine aminotransferase, AST aspartate aminotransferase, A/G Albumin/Globulin, TB total bilirubin, DB direct bilirubin, GGT y-glutamyl transpeptadase, CHE
cholinesterase, ALP alkaline phosphatase, Meld score model for end-stage liver disease score, ACLF acute-on-chronic liver failure

Table 3 Univariate and multivariate logistic regression analysis of risk factor associated with 28-days transplant-free mortality

Variable Univariate Multivariate
OR 95% Cl P OR 95% Cl P

Child-Pugh score 1.668 1.286-2.164 0.000 29.553 4.783-182.605 <0.001
Meld score 1.057 1.003-1.115 0.038

ACLF 45833 8.735-240.500 <0.001 1499 1.126-1.995 0.006
Hypoalbuminemia 11.479 1419-90.339 0.020

Hepatic encephalopathy 3.282 1.120-9617 0.030

INR 7.249 2.257-23.282 0.001

ACLF acute-on-chronic liver failure, INR international normalized ratio
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Table 4 Univariate and multivariate logistic regression analysis of risk factor associated with 90-days transplant-free mortality

Variable Univariate Multivariate
OR 95% Cl P OR 95% Cl P

Child-Pugh score 1.606 1.270-2.029 0.000 18410 3.162-107.198 0.001
Meld score 1.052 1.002-1.104 0.040

ACLF 30.038 5.953-151.560 <0.001 1460 1.140-1.871 0.003
Hypoalbuminemia 6.844 1.493-31372 0.013

Hepatic encephalopathy 5331 1.877-15.142 0.002

INR 6.705 2.179-20.638 0.001

ACLF acute-on-chronic liver failure, INR international normalized ratio

this study, we found that EBV-infected patients had
higher Child-Pugh scores. Thus, EBV infection may
aggravate liver damage. Although EBV has not been
clearly shown in hepatocytes, increased levels of EBV
DNA encoding transcripts have been found in lympho-
cytes infiltrating the liver and inducing inflammation
and chronic hepatitis [35].

In this study, we found that hepatic encephalopathy,
hypoalbuminemia, the level of INR, the Child-Pugh
score, the MELD score and ACLF were risk factors for
28- and 90-day mortality rates. Ascites, hepatocellular
carcinoma, hepatic encephalopathy, hypoalbuminemia,
the INR, Child-Pugh score, MELD score, and ACLF
were risk factors for the 180-day mortality rate, which is
in agreement with previous reports [16, 25]; however,
when the above risk factors were analyzed by multivari-
ate analysis, the Child-Pugh score and ACLF were the
risk factors for the 28-, 90-, and 180-day mortality rates.

We did not show that EBV infection directly affected
prognoses; however, EBV-infected patients had higher
Child-Pugh scores and ACLEF, and the Child-Pugh score
and ACLF were the risk factors for short-time mortality.
Thus, EBV infection might indirectly influence the
short-term prognosis.

This work was limited by a number of factors. First,
the study consisted of only 97 patients. Second, a slight

bias was present in retrospective studies. Above two lim-
ited factors will result a certain statistical bias. Third,
only 68 patients had detectable EB-VCA IgG. Although
all of the detected patients were EB-VCA IgG-positive, it
was still impossible to distinguish between primary
infections and reactivation in all patients. Forth, There
are few or very week direct evidence of EBV and prog-
nosis of liver cirrhosis. Fifth, patients with EBV-infected
in this study did not undergo liver biopsy. We could not
analyze the histological changes of patients with EBV-
infected. Sixth, we can not showing survival curves for
the Child-Pugh score (and for other risk factors),
because the exact time of death for many patients is
unknown. We only know whether they died in 28 days,
90 days or 180days. To address these drawbacks, we
should expand our sample and perform a prospective
study in the future.

Conclusion

This study revealed that liver cirrhosis patients had
higher EBV infection rates, especially patients > 60 years
of age, which likely represented reactivation. EBV-
infected patients might have had aggravation of liver
damage. EBV infection indirectly influenced the progno-
ses by increasing the Child-Pugh score and ACLF rate.

Table 5 Univariate and multivariate logistic regression analysis of risk factor associated with 180-days transplant-free mortality

Variable Univariate Multivariate
OR 95% Cl P OR 95% Cl P

Child-Pugh score 1733 1.362-2.205 0.000 1.551 1.212-1.983 <0.001
Meld score 1.052 1.005-1.101 0.030

ACLF 20.167 4.095-99.312 <0.001 14.631 2.375-90.132 0.004
Hypoalbuminemia 5.707 1.571-20.734 0.008

Hepatic encephalopathy 4627 1.671-12.819 0.003

Ascites 4116 1.288-13.154 0.017

Hepatocellular carcinoma 6.875 1.250-37.825 0.027

INR 8271 2.587-26.447 0.000

ACLF acute-on-chronic liver failure, INR international normalized ratio
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