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ABSTRACT

Objective: Liver transplantation has been reported to be a predictor of patient survival in
acute coronary syndrome and various malignancies, including hepatocellular carcinoma
(HCC). In a previous study, it was demonstrated that high Platelet-to-Lymphocyte Ratio
(PLR) values before treatment are an independent prognostic factor predicting poor
survival in patients with large HCC. We aimed to investigate whether preoperative
neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, and thrombocyte count are
prognostic factors for post transplantation mortality or graft function in patients who
underwent liver transplantation in the clinic.

Material and Methods: The data of 40 patients who underwent liver transplantation in
the clinic during January 2018-December 2020 were retrospectively analyzed and
included in the study.

Results: The mean age of the 40 patients included in the study was 51.1 + 11.7 years. Of
these, 27 (67.5%) were male, and 13 (32.5%) were female. Living-donor liver
transplantation was performed in 33 patients, whereas cadaveric liver transplantation was
performed in seven patients. The mean ejection fraction (EF) was 56.7% = 3.2%, and the
mean model for end-stage liver disease score was 22.4 £+ 5.4. After one year of follow-up,
10 out of 40 patients (25%) died after orthotopic liver transplantation. The mean
preoperative neutrophil count was found to be 5.7 = 2.4 x 109/1 in non-surviving patients
and 3.1 £ 2.05 x 109/ in surviving patients. It was found that mortality increased in
patients with high preoperative neutrophil values (NLR > 3.7, p < 0.001) and preoperative
platelet count (<79.52 x 109/L, p < 0.001).

Conclusion: Preoperative neutrophilia, thrombocytopenia and high NLR values may
predict poor prognosis in patients undergoing OLT.
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INTRODUCTION

Liver transplantation in humans was first performed in 1963. Since then, orthotopic liver
transplantation (OLT) is considered the only definitive treatment in patients with end-
stage liver disease (1). In the USA and Western Europe, genetic disorders such as liver
cirrhosis, alcoholic cirrhosis, hepatocellular carcinoma, or hemochromatosis due to viral
hepatitis B or C are the main indications for OLT (2). In Turkey, liver cirrhosis due to
viral hepatitis B (the most common cause) and due to hepatitis C, alcoholic cirrhosis,
autoimmune diseases, Wilson's disease, Budd—Chiari syndrome, and cryptogenic liver
cirrhosis are the main indications for OLT (3). According to the Unified Network for
Organ Sharing, the 1-year and 5-year survival rates of patients who underwent OLT are
85% and 75%, respectively (4).

Neutrophil-to-lymphocyte ratio (NLR) has recently been reported as a simple and useful
marker of various inflammatory changes and is calculated based on complete blood count
data (5, 6). Increased neutrophils usually indicate that patients have a bacterial infection
and that the infection is getting worse.
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Lymphocyte reduction means that immune function is poor
(7, 8). It has been reported to be a predictor of patient
survival in acute coronary syndrome and various
malignancies, including hepatocellular carcinoma (HCC) (9,
10). In addition, it has been reported that high NLR value
implies poor prognosis for acute—chronic liver failure after
liver transplantation (11).

Platelets may play an important role in indicating post-
transplant liver regeneration and dysfunction. Therefore, it
has been suggested that platelet count in the acute phase of
OLT is a prognostic factor for early post-transplant survival
or graft function (12, 13).

Further, platelet-to-lymphocyte ratio (PLR) has recently been
suggested to be a predictor of thrombotic and inflammatory
conditions and therefore, to be an inflammation-related
biomarker for tumors (14). In a previous study, it was
demonstrated that high PLR values before treatment are an
independent prognostic factor predicting poor survival in
patients with large HCC (15). Moreover, PLR values have
been shown to predict survival in ovarian, breast, and lung
cancers (16-18).

OLT results were analyzed retrospectively in the organ
transplant center.The usefulness of preoperative NLR, PLR
values and platelet count in predicting prognosis was
investigated.

MATERIAL and METHODS

Forty adult patients who underwent OLT at the organ
transplant center between January 2018 and December 2020
were included in the study. After obtaining permission from
the local ethics committee (Document Date and Number:
19.02.2021-12864), the patient files were retrospectively
reviewed. The data of the recipients who underwent liver
transplantation were accessed from the hospital information
processing system, anesthesia records, intensive care nurse
observations, and epicrisis records.

Patients’ demographic data, cirrhosis etiology, comorbid
diseases, ejection fractions (EF), Child—Pugh scores, model
for end-stage liver disease (MELD) scores, and hematological
parameters were analyzed. Hematological parameters such as
the counts of leukocytes, neutrophils, lymphocytes, and
platelets were recorded. NLR and PLR values were calculated
based on the measured hematological parameters. Clinical
events such as postoperative infectious complications, acute
cellular rejection, or relaparotomy resulting in any surgical
complications, durations of intensive care unit (ICU) and
hospital stay, and mortality rates were analyzed
retrospectively.

Anesthesia management

Patients who were admitted to the operating room were
monitored using 12-lead electrocardiography, pulse oximetry,
noninvasive blood pressure measurement, and bispectral
index (BIS) monitoring. Anesthesia was induced with 3-5
mg/kg propofol, 1-2 pg/kg fentanyl, and 0.6 mg/kg
rocuronium. After intubation, the patients were ventilated in a
volume-controlled mode with breath volume of 8 mL/kg and
respiratory rate of 10-12 breaths per min. Anesthesia depth
was monitored using a BIS monitor, (Masimo SET®
Rainbow, Masimo corp., Irvine, CA) and BIS score was
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maintained between 40 and 60. Anesthesia was maintained
with a mixture of oxygen/air containing an infusion of 2%
sevoflurane, 0.1 mg/kg/h rocuronium, and 0.1-0.2 pg/kg/min
remifentanil. Warming blankets were used to prevent
hypothermia. Intravenous fluids were warmed before
administration (Hot Line® SIMS Medical System Inc,
Rocklan, MA, USA; Fluido® Pressure Chamber, TSCI,
Amersfoort, Netherlands). All patients were administered
electrolyte solution and 6% hydroxyethyl starch for
intravascular volume replacement. Depending on the degree
of hypoalbuminemia (<3.0 g/dl), 20% human albumin
solution was administered. In cases when the international
normalized ratio was >1.5 and prothrombin time was >60 s,
the patients were administered 10 ml kg™ fresh frozen
plasma. Platelet suspension was given according to the
platelet count (<50000). Erythrocyte suspension was
administered to maintain hematocrit values between 25% and
30%. Noradrenaline (0.03-0.15 mcg/kg/min) was initiated if
the cardiac index decreased to <2.5 L/min/m? or when the
mean arterial pressure (MAP) decreased to <60 mmHg
despite adequate fluid resuscitation. Diuretics were
administered when oliguria persisted despite adequate fluid
resuscitation and vasopressor use. If the mean urine output
was <0.5 mL/kg/h, the patients were administered furosemide
(0.5-1 mg/kg). If the serum calcium level was <8 mg/dl,
patients were administered 10% calcium chloride.

Hemodynamic monitoring: After induction of anesthesia,
the pulse co-oximetry probe (Masimo SET® Rainbow,
Masimo corp., Irvine, CA) was preferably placed on the index
finger of the left hand and covered to prevent the effect of
ambient light. Perfusion Index and Pleth variable index (PVI)
variables were automatically measured by connecting to the
Masimo monitor (Masimo corp., Irvine, CA) installed with
PVI software. A 4F-thermodilution catheter (Pulsiocath®;
Pulsion Medical System, Munich, Germany) was placed in
the left femoral artery and connected to the PICCO2 ®
system. A 3-lumen central catheter (20 cm, 7F) was placed in
the right internal jugular vein or subclavian vein using
Seldinger technique. Body mass index and body surface areas
were determined by entering the age, height, and weight
information of the patients into the system. With the
transpulmonary thermodilution method, cardiac output,
cardiac index, systemic vascular resistance index, and
volumetric preload parameters were measured by injecting 15
mL of cold saline (at temperature < 8° C) through the central
venous line. Saline injections were performed by the same
researcher, and the values were obtained by calculating the
mean of three consecutive measurements. Besides these
parameters, heart rate, MAP, central venous pressure , oxygen
saturation, and temperature were monitored.

Surgical technique: For cadaveric liver transplantation, the
entire cadaver liver was attached to the same location after the
recipient's liver was removed. Hepatectomy was performed
on the recipient following laparotomy with an inverted L-
shaped incision. Anastomosis between the right and left
hepatic veins of the cadaveric liver and the inferior vena cava
was performed using the piggyback technique. Subsequently,
anastomoses of the portal vein, hepatic artery, and bile duct
were performed. Cadaveric liver grafts were prepared using
histidine—tryptophan—ketoglutarate solution (Dr Franz Koéhler
Chemie GmbH, Bensheim, Germany). For living-donor liver
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transplantation, the right lobe of the donor liver was attached
to the recipient. Hepatectomy was performed in the recipient
after the completion of laparotomy with an inverted L-shaped
incision. Anastomosis between the right hepatic vein of the
donor liver and the inferior vena cava was performed using
the piggyback technique, followed by anastosmoses of the
portal vein, hepatic artery, and bile duct.

Statistical analysis: Statistical analyses of the data were
performed using IBM SPSS 24.0 (IBM Corp. Released 2015.
IBM SPSS Statistics for Windows, Version 24.0. Armonk,
NY: IBM Corp.). Whether the data showed normal
distribution was examined by Shapiro-Wilk test. Mann-
Whitney U test was used to compare the non-normal
distributed data of two independent groups. Chi-square test
was used to investigate the relationship between two
categorical variables. P value of <0.05 was considered
statistically significant.

RESULTS

The mean age of the 40 patients included in the study was
51.1 + 11.7 years, of whom 27 (67.5%) were male, and 13
(32.5%) were female. Living-donor liver transplantation and
cadaveric liver transplantation were performed in 33 and 7
patients, respectively. The demographic characteristics of
these patients are presented in Table 1. The most common
indication for OLT was liver cirrhosis due to hepatitis B virus
(HBV) (57.5%), followed by cryptogenic liver cirrhosis
(30%), liver cirrhosis due to hepatitis C virus (HCV) (7.5%),
alcoholic liver cirrhosis (2.5%), and Wilson's disease (2.5%).
The mean EF value and MELD score were 56.7% * 3.2% and
22.4 £+ 5.4, respectively. In addition, the mean duration of
hospital stay was 14.8 + 6.6 days, whereas that of ICU stay
was 6.1 + 2.8 days. Comorbid diseases of the patients were
hypertension in 5 patients, diabetes mellitus in 5 patients,
coronary artery disease in 4 patients, chronic obstructive
pulmonary disease in 1 patient, and myxoma in 1 patient
(Table 1).

In the study, 11 patients underwent relaparotomy after OLT
10 due to postoperative bleeding and 1 due to portal vein
thrombosis. The patient who developed portal vein
thrombosis underwent a second liver transplantation. The
most common postoperative complication was bleeding.
Biliary stenosis was detected in two patients, and endoscopic
biliary drainage was applied to these patients.

After one year of follow-up, 10 out of 40 patients died after
OLT (25%). The mean age of these patients was 52.7 + 11.4
years. The mean MELD score of non-surviving patients was
found to be 28.5 + 4.1. Mortality was higher in patients with
higher MELD scores (p = 0.011). The mean preoperative
neutrophil count was found to be 5.7 + 2.4 x 10%I in non-
surviving patients and 3.1 + 2.05 x 10%1 in surviving patients.
It was found that mortality increased in patients with higher
preoperative neutrophil counts (p= 0.012). The mean
preoperative NLR was 6.8 + 2.5 in non-surviving patients and
2.5+1 in the surviving patients. The cut-off value of the
preoperative NLR was >3.7 with sensitivity and specificity of
100.00% and 92.00% respectively (Figure 1). The mortality
rate was higher in patients with preoperative NLR of >3.7 (p
= 0.025). Mean preoperative platelet count was found to be
62.2+18.3x10%I in non-surviving patients, and
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119.3#39.9x10%1 in surviving patients. Preoperative
thrombocyte cut-off value was <79.52 x 10%1 with sensitivity
88.89%, and specificity 96.00% (Figure 2). Preoperative
thrombocytopenia was also found to be a sign of poor
prognosis in patients who underwent OLT (p = 0.047). Mean
preoperative PLR was found to be 78.3 + 26.6 in non-
surviving patients and 109.2 + 40.9 in surviving patients.
Decreased PLR was more common in non-surviving patients
(p = 0.062), although the difference was not significant. The
mean duration of surgery in non-surviving patients was 12.3 +
1.1 h. It was found that prolonged operation time was
associated with increased mortality (p = 0.043) (Table 2).

Mean EF in non-surviving patients was 57.2% * 2.6%, and it
was found to have no effect on mortality (p = 0.616). Mean
preoperative hemoglobin values of non-surviving patients and
surviving patients were 11.4 = 1.5 g/dl and 10.7 + 1.9 g/dl,
respectively, whereas the respective mean preoperative
leukocyte counts in non-surviving patients and surviving
patients were found to be 7.1 + 2.3 x 10%1 and 5.9 + 4.8 x
10%1. Preoperative hemoglobin level and leukocyte count had
no effect on mortality (p = 0.335, p = 0.472, respectively).
Preoperative lymphocyte count was 0.9 = 0.3x 109/l in non-
surviving patients and 1.2 + 0.6x 101 in surviving patients.
Preoperative lymphocyte count had no effect on mortality (p
=0.077).

Among non-surviving patients, 7 were diagnosed with HBV,
2 with HCV, and 1 with cryptogenic liver cirrhosis. Among
the causes of death were multiple organ failure due to cell
rejection in 5 patients, sepsis due to infection in 3 patients,
portal vein thrombosis in 1 patient, and postoperative
bleeding in 1 patient. No significant difference was found
between the groups of non-surviving patients and survived
after OLT in terms of their duration of ICU stay and hospital
stay (p = 0.321, p = 0.063, respectively). Five of the non-
surviving patients were re-operated for postoperative bleeding
and one patient due to portal vein thrombosis. Mortality was
found to be high in patients who were re-operated (p = 0.016).
It was observed that the source of the grafts, living donor or
cadaver, had no effect on mortality (p = 0.888) (Table 3).

Table 1. Demographic data of the patients

Age (Mean £ SD) 51.7+11.7
Sex n (%)
Male 27 (67.5)
Female 13 (32.5)
Comorbid diseases n (%)
DM 5 (12.5)
HT 5 (12.5)
CAD 4 (10)
COPD 1(2.5)
Myxoma 1(2.5)
MELD (Mean + SD) 224+54
Etiology n (%)
HBV 23 (57.5)
Cryptogenic liver cirrhosis 12 (30)
HCV 3(7.5)
Alcoholic cirrhosis 1(2.5)
Wilson's disease 1(2.5)
EF (Mean + SD) 56.7 +3.2

CAD: coronary artery disease, COPD: chronic obstructive pulmonary
disorder, DM: diabetes mellitus, EF: ejection fraction HBV: hepatitis B virus,
HCV: hepatitis C virus, HT: hypertension, M: Mean, MELD: model for end-
stage liver disease, SD: Standard deviation

323



Atlas @ http://dx.doi.org/10.36472/msd.v8i5.541

Table 2. Comparison of clinical data of surviving and non-surviving patients

Surviving Non-surviving OR [95% ClI]
(n=30) (n=10)

Mean + SD Mean + SD
Age (years) 50.6 +12.1/ 52.7+114 1.02 [0.95 -1.09] 0.642
EF (%) 56.6 + 3.45 572+2.6 1.07 [0.83 -1.36] 0.616
MELD 19.8+£3.2 285+4.1 1.93[1.16-3.21] 0.011"
Preoperative Hb (g/dL) 10.7 £1.9 11415 1.23[0.81 -1.88] 0.335
Preoperative leukocyte (x10%/1) 59+48 7.1+23 1.06 [0.9 -1.26] 0.472
Preoperative neutrophil (x10%/1) 3.1+£205 57+24 1.62 [1.11 -2.37] 0.012 *
Preoperative lymphocyte (x10%1) 1.2+0.6 0.9+0.3 0.17 [0.02 -1.21] 0.077
NLR 251 6.8+25 10.56 [1.34 -83.1] 0.025 *
Preoperative platelet (x10%1) 119.3+39.9 62.2 £18.3 0.8 [0.64 -1] 0.047 *
PLR 109.2 £ 40.9 78.3 £26.6 0.97 [0.94 -1] 0.062
Duration of operation (h) 11+18 123+1.1 1.9 [1.02 -3.53] 0.043 *

EF: ejection fraction, Hb: hemoglobin, M: mean, Max: maximum, MELD: model for end-stage liver disease, Min: minimum, NLR: neutrophil-to-
lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, SD: standard deviation. *Significant at 0.05 level; Binary logistic regression.

Table 3. Relationship of mortality with categorical variables

Surviving Non-surviving

Sex Male 22 (73.4) 5 (50) 0.220
Female 8 (26.6) 5 (50) '
Diagnosis HBV 16 (53.4) 7 (70)
Cryptogenic LC 11 (36.7) 1 (10)
HCV 1(3.3) 2 (20) 0.106
Alcoholic LC 1(3.3) 0
Wilson's disease 1(3.3) 0
Relaparotomy Yes 5 (16.7) 6 (60) 0.016"
No 25 (83.3) 4 (40) '
Donor Living 25 (83.3) 8 (80) 0.888
Cadaver 5 (16.7) 2 (20) '

HBV: hepatitis B virus, HCV: hepatitis C virus, LC: liver cirrhosis, *Significant at 0.05 level; Chi-square test.

Receiver operating characteristic curve analysis of neutrophil-to-
lymphocyte ratio
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Figure 1: For the preoperative NLR value, it was found that AUC = 0.98 £ 0.02 and p = 0.001. The recommended optimal
cut-off point was >3.7. For values greater than this, sensitivity for mortality was 100% (95% CI = 66.4-100), and specificity
was 92% (95% CI = 74%-99%). Sensitivity and specificity were found to be significant since these did not fall within the
50% CI. AUC: area under curve, Cl: confidence interval, NLR: neutrophil-to-lymphocyte ratio
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Receiver operating characteristic curve analysis of preoperative

platelet count
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Figure 2: For the preoperative platelet value, it was found that AUC = 0.97 + 0.03 and p = 0.001. The recommended
optimal cut-off point was <79.52. For values less than or equal to this, sensitivity for mortality was 88.89% (95% CI =
51.8-99.7), and specificity was 96% (95% CI = 79.6%-99.9%). Sensitivity and specificity were found to be significant
since these did not fall within the 50% CI. AUC: area under curve, CI: confidence interval

DISCUSSION

This retrospective single-center study investigated one-year
graft and patient survival after OLT. Overall, 75% of the
patients survived 1t was one year. It was found that
preoperative neutrophilia, thrombocytopenia, and high NLR
value correlated with poor prognosis and were successful in
predicting mortality in patients who underwent OLT.

Ischemia-reperfusion injury (IRI) is a major cause of
morbidity and mortality due to graft rejection after liver
transplantation. It is responsible for 10% of early transplant
failures (19, 20). During IRI, an intense inflammatory process
occurs in the liver. Although this hepatic inflammation begins
in the ischemic period, it mainly occurs during the
reperfusion phase. Neutrophils are considered to be the main
factor involved in the inflammatory process after reperfusion
(21, 22). Studies have shown that elimination of increased
neutrophils or inhibition of their functions leads to a decrease
in liver damage and inflammation (23-25). In the study, the
neutrophil count was 5.7+2.4x10%1 in non-surviving patients,
and 3.1+ 2.05x10%/1 in surviving patients. Consistent with the
literature, a higher mortality rate was found in those patients
with preoperative neutrophil elevation (p = 0.012) in the
study.

Lymphopenia has been shown to be a prognostic marker for
posttraumatic survival (26). Another study reported that
lymphopenia is reported to be a simple prognostic factor for
overall survival in patients with metastatic breast cancer, non-
Hodgkin’s lymphoma, and advanced sarcoma (27).
Fernandez-Ruiz et al. (28) found that pre OLT lymphocyte
count can predict the incidence of infection during two years
after OLT.

Medical Science and Discovery, 2021; 8(5):322-8

In the study, preoperative lymphocyte count was found to be
0.9 + 0.3 x 10%1 in non-surviving patients and 1.2 + 0.6x10%!
in surviving patients. In the study, a decrease in preoperative
lymphocyte count was found to have no effect on mortality.

NLR has been proposed as a new biomarker for systemic
inflammation, in which both neutrophil and lymphocyte
counts are taken into account (29). Many studies have shown
that NLR has a prognostic value in various conditions
including sepsis, cardiovascular diseases, and malignant
tumors (30-32). Normal NLR values range between 0.78 and
3.53 and are a simple parameter to easily assess a patient's
inflammatory status (33). Further, NLR was reported to be an
important parameter in predicting recipient prognosis after
OLT (34). In the study, the preoperative NLR value was
found as 6.8 £ 2.5 in non-surviving patients and 2.5 £ 1 in
surviving patients. For the preoperative NLR value, the area
under curve (AUC) according to receiver operating
characteristic (ROC) curve analysis was found to be 0.98 +
0.02, and the corresponding p-value was 0.001. The
recommended optimal cut-off point was >3.7. For patients
with values higher than the optimal cut-off points, sensitivity
and specificity were 100% [95% confidence interval (Cl) =
66.4-100] and 92% (95% CIl = 74%-99%), respectively.
Mortality was found to be higher in patients who underwent
OLT with a preoperative NLR value of >3.7.

It has been reported that there is a relationship between low
platelet count and poor prognosis after OLT (35). Nobuoka et
al. (36) reported that thrombocytopenia is the result of
sinusoidal  endothelial cell damage and decreased
thrombopoietin production.
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Han et al. (37) found that preoperative platelet count is an
important host factor affecting HCC recurrence after living-
donor liver transplantation. Platelets have an important role in
liver regeneration and dysfunction after transplantation.
Therefore, the platelet count in the acute phase of OLT is
reportedly a good prognostic factor for survival or graft
function after OLT (12). In the study, preoperative
thrombocyte count was 62.2+18.3x10%1 in non-surviving
patients, and 119.3+39.9x10%1 in surviving patients. For the
preoperative platelet value, AUC was 0.97+£0.03 (p = 0.001)
and the recommended optimal cut-off point was <
79.52x10%/1. For patients with values less than or equal to the
optimal value, the sensitivity and specificity for determining
mortality were 88.89% (95% CI =51.8 - 99.7) and 96% (95%
Cl = 79.6% - 99.9%). Increased mortality was found in
patients with preoperative platelet counts << 79.52x10%/1.

Recent studies have focused on the correlation of NLR and
PLR with tumors. In colorectal cancer and cervical cancer,
higher degrees of lymph node metastases have been reported
in patients with high PLR (12, 38, 39). Xue et al. (40),
observed that high PLR predicts poor prognosis in patients
with HCC receiving trans arterial chemoembolization. In the
study, the PLR values in non-surviving and surviving patients
were found to 78.3 + 26.6 and 109.2+40.9, respectively. PLR
level was found to be higher in surviving patients. However,
this difference was not significant in terms of mortality (p =
0.062).

MELD score is used as a scoring tool to assign priority levels
to patients on liver transplant waiting lists. It can predict 3-
month mortality risk with 83%-87% accuracy. The mortality
of patients in waiting lists is directly proportional to the
MELD score; a MELD score of <9 is associated with 2%
mortality, whereas that of = 40 is associated with a mortality
of <71% (41). Panchal et al. (42), retrospectively analyzed
the data of 33,398 patients who underwent the transplant and
found that 74% of the recipients had a MELD score of <30,
18% had MELD score 30-39, and 8% had =40.
Consequently, they showed that overall patient survival was
inversely proportional to increasing MELD score. In the
study, mean MELD score was 22.4+5.4 respective mean
MELD scores of non-surviving and surviving patients were
28.5+4.1 and 19.8+3.2. The findings were consistent with the
literature, and the mortality rate was higher in patients with
high MELD scores.

Olthoff et al. (43), examined the results of 385 cases of adult-
to-adult living-donor liver transplant recipients in nine
healthcare centers and found the mean duration of recipient
operations to be 8.5 + 2.1 h. A previous study in the country
evaluated liver transplantation surgery data of 81 patients
with end-stage liver disease, 16 of whom received cadaveric
transplants, whereas 65 received living-donor transplants;
mean operation time was reported as 7.15 = 1.4 h (44). The
mean operation time in the study was found to be 11 + 1.8
hours, with the mean operation time of 12.3 + 1.1 h in non-
surviving patients. The results show that prolonged duration
of the operation is associated with mortality.

The limitations of this study include its retrospective study
design and low sample size since the center is a newly
founded one.
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CONCLUSIONS

Preoperative neutrophilia, thrombocytopenia and high NLR
values may indicate poor prognosis in patients undergoing
OLT. With these simple indices, high-risk patients can be
identified and preventive measures can be taken.
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