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Abstract: Aims: This study aimed to investigate the impact of perioperative cytokines, clinical variables and scor-
ing systems on the short-term outcomes of liver transplantation (LT) in hepatitis B-related acute-on-chronic liver
failure (HB-ACLF) patients. Methods: Plasma were prospectively collected immediately before LT and on the 1st,
3rd, 5th, 7th day after LT in HB-ACLF patients. The serum levels of twenty-seven cytokines were determined by
Bio-Plex Pro™ Human Cytokine Assay. Pretransplant cytokines and their dynamic changes perioperatively, twenty
clinical variables and four scoring systems were analyzed to confirm the correlation with post-LT outcomes. Results:
It showed significantly differences in the dynamic change of G-CSF levels for HB-ACLF patients with complications
and those without complications (P=0.037). Pretransplant infection was an independent risk factor for overall com-
plications after LT. The logistic analysis indicated that both CLIF organ failure score and G-CSF were predictors of
post-LT complications. The discriminatory power of G-CSF combined with CLIF organ failure score [AUC=0.812, 95%
Cl (0.663-0.962)] was better than that of either [AUC=0.738, 95% CI (0.578-0.898); AUC=0.665, 95% CI (0.471-
0.859), respectively]. Conclusions: G-CSF combined with CLIF organ failure score can better predict the short-term
outcomes of liver transplantation in HB-ACLF patients.

Keywords: Hepatitis B-related acute-on-chronic liver failure, liver transplantation, cytokines, CLIF-organ failure
score, granulocyte colony-stimulating factor, pretransplant infection

Introduction with ACLF. It has been a good indication for liver
transplantation [5] and the outcomes have
been satisfactory as good as other indications
for LT [6-11]. However, the shortage of organs is
the central problem of liver transplantation,
leading to increasing waiting time and risk of
dropout or death while waiting [6]. Therefore,
identification of pretransplant clinical factors
that could predict outcome becomes important
in order to facilitate a fair and objective prioriti-
zation for organ allocation among other condi-
tions, as well as to minimize the risk of post-
transplant morbidity and mortality [12].

Acute-on-chronic liver failure (ACLF) is a compli-
cated clinical syndrome with high risk of mortal-
ity. Interestingly, there is still incomplete agr-
eement regarding its exact definition in the
Eastern and Western hemispheres [1-3] and it
is unclear whether the term means the same in
both parts of the world [4]. The differences in
definition largely reflect the differences in
underlying etiologies of acute deterioration of
liver disease between the East and the West.
Alcoholic cirrhosis constitutes 50-70% of all the
underlying liver diseases of ACLF in the western
countries, whereas hepatitis-related cirrhosis
constitutes about 10-15% of all the cases.
However, in most of the Asian countries, hepa-
titis B constitutes 70% and alcohol only about

Pathophysiology of ACLF involves liver injury,
which triggers an inappropriate and widespread
activation of the inflammatory cytokine path-

15% of all the etiologies of ACLF [2]. ways leading to _a systemic inﬂamma_tory re-
sponse (SIRS), single organ dysfunction and
Liver transplantation remains the most effec- ultimately progressing to multi-organ dysfunc-

tive treatment option that can salvage patients tion syndrome (MODS). SIRS frequently occurs
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Table 1. Clinical data for ACLF patients before

LT

Age (yrs.) 45.51+11.57
Male/female 33/4

Thil (umol/L) 498.9 (106-792)
Serum creatinine (mmol/L) 64.5 (41-168.7)
INR 2.60+0.91
PTA (%) 31.4+11.1

Serum sodium (mmol/L) 134.7 (120.0-236.2)
Child-Pugh score 12 (9-14)

Child classification B (2, 5.4%)
C (35, 94.6%)
MELD score 27.6045.91
CLIF-SOFA score 9 (6-16)
CLIF-organ failure score 8 (5-13)
SOFA score 7 (5-13)

Grade O (17, 45.9%)
Grade 1 (10, 27%)
Grade 2 (5, 13.5%)
Grade 3 (1, 2.7%)
Grade 4 (4, 10.8%)

Hepatic encephalopathy

Infection 12 (32.4%)
Ascites 36 (97.3%)
HRS 2 (5.4%)
Intubation 2 (5.4%)
ALSS 17 (45.9%)
CRRT 1(2.7%)

Note: Thil, total bilirubin; INR, international normalized
ratio; PTA, prothrombin time activity; HRS, hepatorenal
syndrome; ALSS, artificial liver support system; CRRT,
continuous renal replacement treatment.

in patients with advanced cirrhosis and is asso-
ciated with a poor outcome [13]. The transition
from a stable cirrhotic condition to the burst of
an acute decompensation leading to liver fail-
ure is based on an acute SIRS, mainly mediated
by cytokines which are believed to play an
important role in ACLF [14]. These observations
provide potential biomarkers to predict the out-
comes of ACLF and allow individualization of
therapy. The relationship between the SIRS
response and infection leads one to hypothesis
that an inflammatory response may lead to
immune dysregulation, which may predispose
to infection that would then further aggravate
a pro-inflammatory response resulting in a
vicious cycle [15].

However, there were no data to demonstrate
the impact of perioperative cytokines on the
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prognosis of ACLF patients who performed liver
transplantation. The present study was focused
on the predictive value of perioperative cyto-
kines changes for the incidence of complica-
tions and short-term mortality in HB-ACLF
patients following LT.

Patients and methods

From January 2010 to December 2014, four
hundred and twenty-eight LTs were performed
at Beijing You-An Hospital, Capital Medical
University. The definition of ACLF was based on
APASL consensus and the pathological diagno-
sis of liver explants. Plasma were prospectively
collected immediately before LT and on the 1st,
3rd, 5th, 7th day after LT, then stored in -80°C.
Bio-Plex Pro Human Cytokine 27-plex Assay
(Bio-Rad, USA) was used for the measurement
of cytokines by Luminex® 200™ System (Lu-
minex, USA) [cytokines including interleukin-
lbeta (IL-1B), IL-1ra, IL-2, IL-4, IL-5, IL-6, IL-7,
IL-8, IL-9, IL-10, IL-12 (p70), IL-13, 115, 117,
fibroblast growth factor (FGF) basic, eotaxin,
granulocyte colony-stimulating factor (G-CSF),
granulocyte-macrophage colony-stimulating fa-
ctor (GM-CSF), interferon-gamma (IFN-y), inter-
feron gamma-induced protein 10 (IP-10), mono-
cyte chemotactic protein 1 (MCP-1), macro-
phage inflammatory protein 1 alpha (MIP-1x),
MIP-13, platelet-derived growth factor BB (PD-
GF-BB), RANTES (regulated on activation, nor-
mal T cell expressed and secreted), tumor nec-
rosis factor alpha (TNF-a) and vascular endo-
thelial growth factor (VEGF)]. Furthermore, clini-
cal variables and four scoring system including
MELD score, SOFA score, CLIF-SOFA score and
CILF-organ failure score were evaluated for the
relation with post-LT complications and three-
month mortality.

Inclusion criteria was as follows: (1) adult pa-
tients with age greater than eighteen years old,
(2) the underlying liver diseases were hepatitis
B-related, (3) patients had samples of five po-
int-in-time plasma. Prior to the study, the proto-
col was approved by the Institutional Review
Board of Beijing You-An Hospital, Capital Me-
dical University according to the principles
expressed in the 1975 Declaration of Helsinki,
and written informed consents were obtained
from all the study patients. All the liver graft
were from death cardiac donor.
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Table 2. Intraoprative and postoperative data
for HB-ACLF patients

ACLF
2500 (200-10500)

Blood loss (mL)
Surgery procedure
Classical orthotropic LT 2 (5.4%)

Modified piggyback LT 35 (94.6%)
Complications 15 (40.5%)
Pulmonary infection 14 (37.8%)
Sepsis 8 (21.6%)
ARDS 9 (24.3%)
Renal dysfunction 7 (18.9%)
Acute rejection 3 (8.1%)
Gastrointestinal bleeding 1(2.7%)
Portal thrombosis 1(2.7%)
Intra abdominal bleeding 2 (5.4%)
Duration of intubation (h) 38 (8-1450)
CRRT 6 (16.2%)
Three-month mortality 5 (13.5%)

Statistic analysis

Correlation analysis was based on Spearman
correlation coefficient. Logistic and COX regres-
sion analysis were used to define the factors
related to post-LT outcomes. The discriminative
power of perioperative clinical variables, MELD
score, SOFA score, CLIF-SOFA score and CLIF-
organ failure score were evaluated for post-LT
complications and mortality using receiver op-
erating characteristic curve analysis. The opti-
mal cut-off value is determined according to
the Youden index. All statistical analyses were
performed by SPSS v. 20.0 for Windows (SPSS
Inc, Chicago, IL). A p value <0.05 was consid-
ered statistically significant.

Results
Clinical data

Thirty-seven HB-ACLF patients were enrolled
to the present study. The mean age was
45.51+11.57 yrs. and the ratio of male and fe-
male was 33:4, respectively. The median total
bilirubin was 498.9 umol/L (range, 106-792
umol/L), serum creatinine was 64.5 mmol/L
(range, 41-168.7 mmol/L), serum sodium was
134.7 (120.0-236.2) mmol/L and the mean
INR was 2.60+0.91, respectively. Thirty-five
(94.6%) patients was class C liver function
according to Child classification in ACLF group.
Twelve ACLF patients (32.4%) complicated with
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controlled pre-transplant infection. Over half
(54.1%) of the patients had hepatic encepha-
lopathy of which ten (27%) patients were grade
I, 5 (13.5%) grade Il, 1 (2.7%) grade lll, and 4
(10.8%) grade IV. Other conditions were com-
prised of 12 patients with infection, 36 with
ascites, 2 with HRS, 2 with intubation, 17 with
ALSS and 1 with CRRT in ACLF patients (See
Table 1).

The perioperative managements for ACLF pa-
tients have been described in our published
articles [16, 17]. Surgery procedure for the
majority of patients was modified piggyback
liver transplantation and only two patients uti-
lized of classical orthotropic LT. Fifteen patients
(40.5%) suffered from post-LT complications,
which consisted of fourteen patients with pul-
monary infection, eight with sepsis, nine with
ARDS, seven with renal dysfunction, three with
acute rejection, two with intra abdominal bleed-
ing, one with gastrointestinal bleeding as well
as one with portal thrombosis. Three-month
mortality for ACLF patients was 13.5% (see
Table 2).

The relation of cytokines and post-LT outcomes
in HB-ACLF patients

GM-CSF were excluded because of too many
default values. For the ACLF patients undergo-
ing liver transplantation, no preoperative cyto-
kine had dramatic differences in complications
group and non-complications group (all p value
>0.05). Similarly, both preoperative cytokines
except PDGF-BB and dynamic changes of cyto-
kines showed no significant differences in ACLF
patients between survivors and non-survivors.
The levels of G-CSF were higher in non-compli-
cations than that in complications group. It
showed significantly differences in the dynamic
changes of G-CSF levels in ACLF patients with
complications and those without complications
from pre-transplant to the 1st, 3rd, 5th, 7th day
following LT (P=0.037). Furthermore, the corre-
lation analysis suggested that pretransplant
PDGF-BB was significantly related with post-LT
sepsis, ARDS as well as three-month mortality.

What’s important, the logistic analysis indicat-
ed that both CLIF organ failure score and G-CSF
were predictors of post-LT complications. Ba-
sed on the analysis of the AUROC curves, the
discriminatory power of G-CSF combined with
CLIF organ failure score [AUC=0.812, 95% con-
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Figure 1. The predictive ability of CLIF-organ failure score and G-CSF for post-

LT complications.
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Figure 2. The predictive ability of CLIF-organ failure score and pretransplant

infection for post-LT ARDS.

fidence index (Cl) 0.663-0.962] was better than
that of either (AUC=0.738, 95% CI 0.578-
0.898; AUC=0.665, 95% CI 0.471-0.859, res-
pectively) (Figure 1).

The prognosis analysis of clinical variables in
HB-ACLF patients on post-LT outcomes

The correlation analysis indicated that pre-
transplant infection was an important risk fac-
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tor on postoperative compli-
cations, which was remarkab-
ly correlated with pulmonary
infection, sepsis and ARDS
after LT. Furthermore, post-LT
renal dysfunction was rele-
vant with pre-transplant ME-
LD score, CLIF SOFA score,
HRS. The further logistic anal-
ysis disclosed that pre-trans-
plant infection was indepen-
dent risk factor of post-LT
pulmonary infection and sep-
sis, the AUC of which was
0.814 (95% CI, 0.655-0.972)
and 0.931 (95% CI, 0.849-1).

GCSFS
Predactive Possability

For survivors and non-survi-
vors, it showed significant di-
fferences in pre-transplant
infection (P=0.00), PTA (P=
0.021) and CLIF organ failure
score (P=0.043). The correla-
tion analysis indicated that
pre-transplant infection, CLIF
organ failure score was posi-
tively associated with survival
and conversely, PTA had neg-
ative relation with survival.
However, the logistic analysis
suggested that pre-transplant
infection, PTA and CLIF organ
failure score had no predic-
tive ability for post-LT mortali-
ty. Considering only five non-
survivors, pretransplant infe-
ction, PTA and CLIF organ fail-
ure score might have the abil-
ity to predict the three-month
mortality.

The predictive ability of scor-
ing system for post-LT out-
comes in HB-ACLF patients

As to four scoring systems,

MELD score, SOFA score and
CLIF SOFA score can not predict the incidence
of post-LT complications, but CLIF organ failure
score had significant differences in complica-
tions and non-complications groups (P=0.013).
Also, preoperative CLIF-organ-failure score and
infection can predict the occurrence of post-LT
ARDS. The predictive value of the combination
of preoperative CLIF-organ-failure score and
infection for post-LT ARDS (AUC=0.823) was

Int J Clin Exp Med 2017;10(2):2882-2889
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Figure 3. The AUC of preoperative MELD score, CLIF-SOFA score and HRS for

post-LT renal dysfunction.
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Figure 4. The predictive ability of CLIF-ogran failure score and pretransplant
infection for the incidence of overall complications after LT.

better than that of either one (AUC=0.728;
ACU=0.726, respectively) (Figure 2). Similarly,
the AUC of preoperative MELD score, CLIF-
SOFA score and HRS for post-LT renal dysfunc-
tion was 0.893 (range, 0.776-1) greater than
any single one (Figure 3). Overall, pre-trans-
plant infection and CLIF-organ-failure score
could better predict the incidence of total post-
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LT complications (AUC=0.892,
95% Cl 0.788-0.997) (Figure

VELD 4).
CLFSOFAScore

— Predietie Ponsiility Discussion
Reference Line ¥

In China, ACLF is the most
common type of liver failure
and the major etiology of ACLF
is hepatitis B-associated liver
diseases [18]. The majority of
studies using nucleoside ana-
log therapy, bioartificial liver
support systems and stem
cell transplantation have not
shown a significant improve-
ment in long-term survival
[19-21]. So far, liver trans-
plantation is still the only one
available therapeutic option
for such patients. Our data
showed all the HB-ACLF pati-
ents had the severe clinical
conditions preoperatively as
reflected by hyperbilirubine-
mia, prolonged prothrombin
time/INR, high MELD scores
and CTP scores, and compli-
cated with infection, hepatic
encephalopathy, ascites, HRS
and dysfunction or failure of
one or more organs. In view of
the severity of disease of
these patients, all ACLF pati-
ents were admitted to SICU
for supportive treatment as a
bridge to LT as described in
our published articles [16,
17]. Although with higher per-
centage of postoperative pul-
monary infection, sepsis, AR-
DS, acute rejection, gastroin-
testinal bleeding, portal thro-
mbosis and intra abdominal
bleeding, the overall incide-
nce of complications and th-
ree-month mortality were sim-
ilar to other indications which suggested that
liver transplantation should be a good indica-
tion for HB-ACLF patients.

Elevated levels of multiple pro- and anti-inflam-
matory cytokines have been described in AC-
LF including TNF-«, sSTNF-aR1, sTNF-aR2, IL-2,
IL-2R, IL-6, IL-8, IL-10, and IFN-y [22, 23]. Si-

Int J Clin Exp Med 2017:10(2):2882-2889
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milarly, IL-1B, IL-6, IL-8, IL-10 TNF-«, IFN-y and
IL-21 levels in HB-ACLF were significantly higher
than in normal control group [24, 25]. Moreover,
plasma IL-10 levels may provide an early predic-
tive marker for progression to HB-ACLF [24]
and IL-21 has a causal role in the development
of severe liver inflammation, which is upregu-
lated in HB-ACLF and associated with severity
of liver disease [25]. Our data also indicated
that the increased levels of cytokines can be
found in HB-ACLF patients including IL-1(,
IL-1ra, IL-6, IL-8, IL-9, IL-10, IL-15, IL-17, Eotaxin,
G-CSF, IP-10, MCP-1, MIP-1c, MIP-1(3 and TNF-
before LT. The differences in cytokines suggest-
ed the pathophysiology of ACLF were involved
with an increased inflammatory cytokine res-
ponse. What’s important, G-CSF and PDGF-BB
might be associated with post-LT morbidity and
mortality. Recent trials in humans have shown
the potential of G-CSF in amelioration of liver
injury and improved survival in patients with
ACLF. G-CSF has multifaceted actions in these
patients because it causes increased mobiliza-
tion of bone marrow-derived stem cells potenti-
ating liver regeneration, prevents sepsis by
causing improvement in the neutrophil num-
bers and function and modulates the dysfunc-
tional immune response in these patients [26-
28]. Neutrophil dysfunction has been shown to
cause sepsis and further to the development of
hepatorenal syndrome and hepatic encepha-
lopathy in patients with ACLF. So, the higher lev-
els of G-CSF might suggest the better progno-
sis for HB-ACLF patients undergoing LT.

Similarly, the incidence of pre-transplantation
infection was significantly higher in HB-ACFL
patients which might reflect the relationship
between cytokines and pretransplant infec-
tions. Although the exact pathophysiology of
the development of ACLF remains to be eluci-
dated, unregulated inflammation is thought to
be a major contributing factor and SIRS should
be associated with increased inflammatory cy-
tokine response. Moreover, the study demon-
strated that pretransplant infection had an
important role in selecting liver transplant can-
didates, which was remarkably correlated with
pulmonary infection, sepsis and ARDS after LT.
Meanwhile, pretransplant infection might be
positively related with short-term mortality.
ACLF patients receiving supportive treatment
while awaiting liver transplant are at high risk
for bacterial infections [29] and the most com-

2887

mon cause of post transplant mortality in these
patients is sepsis, which may preclude them
from LT [6]. However, pretransplant infections
that have been adequately treated do not pose
a significant risk for poor outcomes, including
post-transplant mortality [29, 30]. On the con-
trary, severe sepsis not responding to treat-
ment (uncontrolled infection/sepsis) and sep-
sis induced progressive organ failure should be
considered a contraindication for ACLF [6]. A
pretransplant bacterial infection was consid-
ered adequately treated and the affected
patient was regarded as an eligible transplant
recipient only when he or she fulfilled the crite-
ria as follows: (i) disappearance of symptoms
and signs suggestive of sepsis, and (ii) normal-
ization or improvement of laboratory and/or
imaging findings indicating bacterial infection
[30]. Pretransplant infection which can be con-
trolled should not be contraindication for liver
transplantation in HB-ACLF patients.

An ideal scoring system to select ACLF patients
for LT should examine liver specific inclusion
criteria and organ system-wide exclusion crite-
ria. Increasing studies have demonstrated that
CLIF-SOFA should be the best scoring system in
predict the prognosis of ACLF [31-34]. The CLIF-
SOFA score assessed the six organ systems,
but it also took into account some specificities
of end-stage liver disease and divides ACLF into
no ACLF, grade 1, grade 2 and grade 3, with
higher scores indicating more severe organ
impairment [3]. In liver transplant recipients,
12-week mortality figures climbed along with
ACLF grades and CLIF-SOFA in predicting 12-
week mortality after LT was higher than those
of MELD, MELD-Na, Refit-MELD, Refit-MELD-Na
and Child-Turcotte-Pugh [32]. Unexpectedly,
CLIF-organ failure score system [35] as the der-
ivations of CILF-SOFA not only can predict the
occurrence of post-LT complications but also
short-term mortality. However, the scoring sys-
tems including MELD score, SOFA score and
CILF-SOFA score had no predictive ability of
post-LT short-term complications and survival,
which was consistent with our past reports [16,
17]. Interestingly, CLIF-organ score combined
with other parameters such as G-CSF, pretrans-
plant infection had more strong predictive abil-
ity of the post-LT outcomes.

In summary, the present study evaluated peri-
operative cytokines in HB-ACLF patients as well

Int J Clin Exp Med 2017:10(2):2882-2889
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as their impact on the post-LT outcomes. G-CSF
combined with CLIF organ failure score can bet-
ter predict the shor-term outcomes of liver
transplantation in ACLF patients induced by
hepatitis B-related diseases. It also suggested
that G-CSF intervention therapy might be devel-
oped to improve survival of patients with ACLF.

Acknowledgements

The paper is supported by Development and
Application Research of Beijing Hepatitis B Cl-
inical Data and Sample Repository (D131100-
005313004) and You-an Liver Disease and
AIDS Funds (BJYAH2011050).

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Shi-Chun Lu,
Beijing You-An Hospital, Capital Medical University,
Beijing 100069, China; Key Laboratory of Digital
Hepatobiliary Surgery of Chinese PLA, Chinese
PLA Medical School, Chinese PLA General Hos-
pital, 28 Fuxing Road, Beijing 100853, China. Tel:
+8613381210573; Fax: +861063296493; E-mail:
Isc620213@aliyun.com

References

[1] Jalan R, Gines P, Olson JC, Mookerjee RP,
Moreau R, Garcia-Tsao G, Arroyo V, Kamath PS.
Acute-on Chronic Liver Failure. J Hepatol 2012;
57: 1336-48.

[2] Sarin SK, Kumar A, Almeida JA, Chawla YK, Fan
ST, Garg H, de Silva HJ, Hamid SS, Jalan R, Ko-
molmit P, Lau GK, Liu Q, Madan K, Mohamed
R, Ning Q, Rahman S, Rastogi A, Riordan SM,
Sakhuja P, Samuel D, Shah S, Sharma BC,
Sharma P, Takikawa Y, Thapa BR, Wai CT, Yuen
MF. Acute-on-chronic liver failure: consensus
recommendations of the Asian Pacific Associa-
tion for the study of the liver (APASL). Hepatol
Int 2009; 3: 269-82.

[3] Moreau R, Jalan R, Gines P, Pavesi M, Angeli P,
Cordoba J, Durand F, Gustot T, Saliba F, Do-
menicali M, Gerbes A, Wendon J, Alessandria
C, Laleman W, Zeuzem S, Trebicka J, Bernardi
M, Arroyo V. Acute-on-chronic liver failure is a
distinct syndrome that develops in patients
with acute decompensation of cirrhosis. Gas-
troenterology 2013; 144: 1426-37, 1437, el-
9.

[4] BajajJS. Defining acute-on-chronic liver failure:
will East and West ever meet? Gastroenterolo-
gy 2013; 144: 1337-9.

[6] Bahirwani R, Shaked O, Bewtra M, Forde K,
Reddy KR. Acute-on-chronic liver failure before

2888

(6]

)

(11]

(14]

(15]

(16]

[17]

liver transplantation: impact on post trans-
plant outcomes. Transplantation 2011; 92:
952-7.

Finkenstedt A, Nachbaur K, Zoller H, Joannidis
M, Pratschke J, Graziadei IW, Vogel W. Acute-
on-chronic liver failure: Excellent outcomes af-
ter liver transplantation but high mortality on
the wait list. Liver Transpl 2013; 19: 879-86.
Chan AC, Fan ST, Lo CM, Liu CL, Chan SC, Ng
KK, Yong BH, Chiu A, Lam BK. Liver transplan-
tation for acute-on-chronic liver failure. Hepa-
tol Int 2009; 3: 571-81.

Chen Z, Wen T, Zeng Y, Wang L, Lu JJ, Gong S,
Tan H, Feng P, Li B, Zhao J, Wang W, Xu M, Yang
J, Wu H, Yan L. A single institution experience
with living donor liver transplantation for acute-
on-chronic hepatitis B liver failure. Hepatogas-
troenterology 2011; 58: 1267-73.

Lin BY, Zhou L, Geng L, Zheng ZY, Jia JJ, Zhang
J, Yao J, Zheng SS. High neutrophil-lymphocyte
ratio indicates poor prognosis for acute-on-
chronic liver failure after liver transplantation.
World J Gastroenterol 2015; 21: 3317-24.
Wang ZX, Yan LN, Wang WT, Xu MQ, Yang JY.
Impact of pretransplant MELD score on post-
transplant outcome in orthotopic liver trans-
plantation for patients with acute-on-chronic
hepatitis B liver failure. Transplant Proc 2007;
39: 1501-4.

Liu CL, Fan ST, Lo CM, Wei WI, Yong BH, Lai CL,
Wong J. Live-donor liver transplantation for
acute-on-chronic hepatitis B liver failure. Trans-
plantation 2003; 76: 1174-9.

Chan AC, Fan ST. Criteria for liver transplanta-
tion in ACLF and outcome. Hepatol Int 2015; 9:
355-9.

Cazzaniga M, Dionigi E, Gobbo G, Fioretti A,
Monti V, Salerno F. The systemic inflammatory
response syndrome in cirrhotic patients: rela-
tionship with their in-hospital outcome. J Hepa-
tol 2009; 51: 475-82.

Rolando N, Wade J, Davalos M, Wendon J, Phil-
pott-Howard J, Williams R. The systemic inflam-
matory response syndrome in acute liver fail-
ure. Hepatology 2000; 32: 734-9.

Malik R, Mookerjee RP, Jalan R. Infection and
inflammation in liver failure: two sides of the
same coin. J Hepatol 2009; 51: 426-9.

Duan BW, Lu SC, Wang ML, Liu JN, Chi P, Lai W,
Wu JS, Guo QL, Lin DD, Liu Y, Zeng DB, Li CY,
Meng QH, Ding HG, Chen XY, Liao HY, Ma LQ,
Chen'Y, Zhang J, Xiang HP, Duan ZP, Li N. Liver
transplantation in acute-on-chronic liver failure
patients with high model for end-stage liver
disease (MELD) scores: a single center experi-
ence of 100 consecutive cases. J Surg Res
2013; 183: 936-43.

Duan BW, Lu SC, Wu JS, Guo QL, Zeng DB, Ji-
ang T, Kong DG, Ding J. Model for End-Stage
Liver Disease (MELD) score does not predict

Int J Clin Exp Med 2017;10(2):2882-2889



(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

Liver transplantaion for acute-on-chronic liver failure

outcomes of hepatitis B-induced acute-on-
chronic liver failure in transplant recipients.
Transplant Proc 2014; 46: 3502-6.

Liu C, Wang YM, Fan K. Epidemiological and
clinical features of hepatitis B virus related liv-
er failure in China. World J Gastroenterol 2011;
17: 3054-9.

Peng L, Xie DY, Lin BL, Liu J, Zhu HP, Xie C,
Zheng YB, Gao ZL. Autologous bone marrow
mesenchymal stem cell transplantation in liver
failure patients caused by hepatitis B: short-
term and long-term outcomes. Hepatology
2011; 54: 820-8.

CuiY, Yan F, Wang Y. Nucleoside analogue can
improve the long-term prognosis of patients
with hepatitis B virus infection-associated
acute on chronic liver failure. Dig Dis Sci 2010;
55: 2373-80.

Zheng Z, Li X, Li Z, Ma X. Artificial and bioartifi-
cial liver support systems for acute and acute-
on-chronic hepatic failure: A meta-analysis and
meta-regression. Exp Ther Med 2013; 6: 929-
936.

Gustot T. Multiple organ failure in sepsis: prog-
nosis and role of systemic inflammatory re-
sponse. Curr Opin Crit Care 2011; 17: 153-9.
Sen S, Davies NA, Mookerjee RP, Cheshire LM,
Hodges SJ, Williams R, Jalan R. Pathophysio-
logical effects of albumin dialysis in acute-on-
chronic liver failure: a randomized controlled
study. Liver Transpl 2004; 10: 1109-19.

Wang K, Wu ZB, Ye YN, Liu J, Zhang GL, Su YJ,
He HL, Zheng YB, Gao ZL. Plasma Interleu-
kin-10: A Likely Predictive Marker for Hepatitis
B Virus-Related Acute-on-Chronic Liver Failure.
Hepat Mon 2014; 14: e19370.

Hu X, Ma S, Huang X, Jiang X, Zhu X, Gao H, Xu
M, Sun J, Abbott WG, Hou J. Interleukin-21 is
upregulated in hepatitis B-related acute-on-
chronic liver failure and associated with sever-
ity of liver disease. J Viral Hepat 2011; 18:
458-67.

Duan XZ, Liu FF, Tong JJ, Yang HZ, Chen J, Liu
XY, Mao YL, Xin SJ, Hu JH. Granulocyte-colony
stimulating factor therapy improves survival in
patients with hepatitis B virus-associated
acute-on-chronic liver failure. World J Gastro-
enterol 2013; 19: 1104-10.

Kedarisetty CK, Anand L, Khanam A, Kumar A,
Rastogi A, Maiwall R, Sarin SK. Growth factors
enhance liver regeneration in acute-on-chronic
liver failure. Hepatol Int 2015; 8: 514-525.
GargV, Garg H, Khan A, Trehanpati N, Kumar A,
Sharma BC, Sakhuja P, Sarin SK. Granulocyte
colony-stimulating factor mobilizes CD34(+)
cells and improves survival of patients with
acute-on-chronic liver failure. Gastroenterology
2011; 142: 505-512, el.

2889

[29]

(30]

(31]

(32]

(33]

(34]

(35]

Sun HY, Cacciarelli TV, Singh N. Impact of pre-
transplant infections on clinical outcomes of
liver transplant recipients. Liver Transpl 2010;
16: 222-8.

Lin KH, Liu JW, Chen CL, Wang SH, Lin CC, Liu
YW, Yong CC, Lin TL, Li WF, Hu TH, Wang CC.
Impacts of pretransplant infections on clinical
outcomes of patients with acute-on-chronic
liver failure who received living-donor liver
transplantation. PLoS One 2013; 8: €72893.
Dhiman RK, Agrawal S, Gupta T, Duseja A,
Chawla Y. Chronic Liver Failure-Sequential Or-
gan Failure Assessment is better than the Asia-
Pacific Association for the Study of Liver crite-
ria for defining acute-on-chronic liver failure
and predicting outcome. World J Gastroenterol
2014; 20: 14934-41.

Lee M, Lee JH,0h S, Jang, Lee W, Lee HJ, Yoo
JJ, Choi WM, Cho YY, Cho Y, Lee DH, Lee YB, Yu
SJ,YiNJ, Lee KW, Kim YJ, Yoon JH, Suh KS, Lee
HS. CLIF-SOFA scoring system accurately pre-
dicts short-term mortality in acutely decom-
pensated patients with alcoholic cirrhosis: a
retrospective analysis. Liver Int 2014; 35: 46-
57.

Silva PE, Fayad L, Lazzarotto C, Ronsoni MF,
Bazzo ML, Colombo BS, Dantas-Correa EB,
Narciso-Schiavon JL, Schiavon LL. Single-cen-
tre validation of the EASL-CLIF Consortium
definition of acute-on-chronic liver failure and
CLIF-SOFA for prediction of mortality in cirrho-
sis. Liver Int 2015; 35: 1516-23.

Pan HC, Jenq CC, Tsai MH, Fan PC, Chang CH,
Chang MY, Tian YC, Hung CC, Fang JT, Yang CW,
Chen YC. Scoring systems for 6-month mortal-
ity in critically ill cirrhotic patients: a prospec-
tive analysis of chronic liver failure - sequential
organ failure assessment score (CLIF-SOFA).
Aliment Pharmacol Ther 2014; 40: 1056-65.
Jalan R, Saliba F, Pavesi M, Amoros A, Moreau
R, Gines P, Levesque E, Durand F, Angeli P,
Caraceni P, Hopf C, Alessandria C, Rodriguez E,
Solis-Munoz P, Laleman W, Trebicka J, Zeuzem
S, Gustot T, Mookerjee R, Elkrief L, Soriano G,
Cordoba J, Morando F, Gerbes A, Agarwal B,
Samuel D, Bernardi M, Arroyo V. Development
and validation of a prognostic score to predict
mortality in patients with acute-on-chronic liver
failure. J Hepatol 2014; 61: 1038-47.

Int J Clin Exp Med 2017:10(2):2882-2889



