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Background: Acute upper gastrointestinal bleeding (AUGIB) represents a major risk factor for mortality 
in patients with hepatocellular carcinoma (HCC) and liver cirrhosis. This retrospective observational study 
aimed to evaluate the prognostic performance of neutrophil to lymphocyte ratio (NLR) and albumin-
bilirubin (ALBI) score for the assessment of in-hospital outcomes of cirrhotic patients with HCC and 
AUGIB. 
Methods: All consecutive HCC patients with AUGIB were included in our study. The areas under the 
receiving operator characteristics curves (AUCs) of NLR, platelet to lymphocyte ratio (PLR), ALBI score, 
Child-Pugh score, and model of end-stage liver disease (MELD) score for predicting the in-hospital 
mortality were calculated. 
Results: Overall, 191 HCC patients with AUGIB were included. In the overall analysis, the AUCs of 
NLR, PLR, ALBI score, Child-Pugh score, and MELD score were 0.74 (P=0.0007), 0.486 (P=0.8681), 
0.78 (P<0.0001), 0.804 (P<0.0001), and 0.81 (P<0.0001), respectively. In the subgroup analysis of 112 
patients with only hepatitis B virus-related HCC, the AUCs of NLR, PLR, ALBI score, Child-Pugh score, 
and MELD score were 0.723 (P=0.0169), 0.528 (P=0.8009), 0.772 (P<0.0001), 0.848 (P<0.0001), and 0.86 
(P<0.0001), respectively. In the subgroup analysis of 58 HCC patients treated with endoscopic therapy for 
AUGIB, the AUCs of NLR, PLR, ALBI score, Child-Pugh score, and MELD score were 0.959 (P<0.0001), 
0.536 (P=0.8544), 0.644 (P=0.4882), 0.717 (P=0.0349), and 0.917 (P<0.0001), respectively. In the subgroup 
analysis of 81 patients with infection, the AUCs of NLR, PLR, ALBI score, Child-Pugh score, and MELD 
score were 0.771 (P=0.0005), 0.53 (P=0.7702), 0.729 (P<0.0028), 0.772 (P<0.0001), and 0.759 (P=0.0037), 
respectively. 
Conclusions: Patients with HCC and AUGIB have a high risk of in-hospital mortality, and NLR and 
ALBI score appear as promising predictors of adverse outcome. Future studies should prospectively evaluate 
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Introduction

Hepatocellular carcinoma (HCC) is the sixth most common 
malignant tumor. The incidence of HCC is being increased 
over the last decades across the world (1). It was estimated 
that 782,000 new HCC cases and 745,000 deaths related 
to HCC occurred worldwide during 2012 (2). HCC is 
the third leading cause of death from cancer. A major 
complication of HCC is acute upper gastrointestinal 
bleeding (AUGIB) due to variceal bleeding or peptic  
ulcer (3). Both complications are related to the concomitant 
presence of liver cirrhosis as the major risk factor for 
HCC (4). The actual incidence of patients with HCC who 
present with variceal bleeding ranges from 1% to 13% 
(3,5,6). However, there are no established guidelines for the 
treatment of AUGIB in patients with HCC. Recently, the 
AASLD guidance statement suggests that the prevention 
and treatment of acute variceal bleeding in patients with 
HCC should follow the same principles as those without 
HCC (7). Furthermore, the prognosis of HCC patients with 
AUGIB remains unclear. Traditional prognosis scores for 
AUGIB have been prospectively evaluated in patients with 
non-variceal bleeding (8), but do not adequately predict the 
mortality risk in patients with liver cirrhosis or HCC (9).

Neutrophil to lymphocyte ratio (NLR) is a simple marker 
of inflammation that has been linked with the prognosis of 
gastrointestinal malignancy and other cancers such as non-
small cell lung cancer (10-14). Recently, our meta-analysis 
indicated that NLR should be a major prognostic factor for 
HCC (15). Additionally, albumin-bilirubin (ALBI) score is a 
convenient model to assess the severity of liver dysfunction 
in patients with HCC (16) without the need of subjective 
variables, such as ascites and encephalopathy. Our recent 
study found that the prognostic performance of ALBI score 
was comparable with that of Child-Pugh score and model 
of end-stage liver disease (MELD) score for predicting the 
in-hospital mortality of AUGIB in liver cirrhosis without 
HCC (17).

Herein, we conducted a retrospective observational study 
to evaluate the prognostic performance of NLR and ALBI 
score in HCC patients with AUGIB.

Methods

This retrospective study was approved by the Medical 
Ethical Committee of the General Hospital of Shenyang 
Military Area. The approval number was No. k (2016) 18. 
The patient’s informed written consent was waived because 
of the retrospective nature. The eligibility criteria were 
as follows: (I) all patients were consecutively admitted to 
the General Hospital of Shenyang Military Area between 
January 2012 and June 2014; (II) patients had a diagnosis 
of liver cirrhosis and HCC based on the history of chronic 
liver diseases, clinical manifestations, laboratory tests, and 
imaging tests (liver histology was required, if uncertain); 
and (III) patients had a diagnosis of AUGIB based on the 
occurrence of haematemesis and melena within 5 days 
before hospital admissions or positive occult blood on 
the stool at the first routine test after admissions. Source 
of AUGIB was not restricted, because not all patients 
underwent endoscopic examinations at their admissions. 
The endoscopic examination is dependent upon the 
patients’ conditions, recommendations from physicians, 
and considerations from patients and their relatives. Some 
patients did not perform the endoscopic examination due 
to severe conditions. Some family members refused the 
endoscopic examinations due to advanced stage of HCC. 
The primary endpoint was the in-hospital mortality. 

Data were reviewed regarding demographic profiles, 
causes of liver diseases, severity of bleeding, vital signs of 
hospitalized patients, routine laboratory data, treatment 
options of AUGIB (endoscopic ligation or sclerotherapy, 
vasoactive drug, and/or surgery, etc.), previous treatment 
options of HCC, in-hospital death, and causes of death from 
the electronic medical charts and calculated NLR, platelet 
to lymphocyte ratio (PLR), ALBI score, Child-Pugh score, 

these scores, potentially in conjunction with other bio-markers, to improve prognostication in clinical 
practice.
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and MELD score. Another investigator checked the data 
accuracy.

The scores were calculated as follows: NLR = ratio of 
neutrophil to lymphocyte (18).

ALBI score = [log10 bilirubin (μmol/L) ×0.66] +  
[albumin (g/L) × (−0.085)] (19).

PLR = ratio of platelet to lymphocyte (20).
Child-Pugh score was calculated based on the severity 

of hepatic encephalopathy, grade of ascites, total bilirubin, 
albumin, and INR (21).

MELD score =9.57× ln[creatinine (μmol/L) ×0.01] + 3.78× 
ln[bilirubin (μmol/L) ×0.05] + 11.2× ln(INR) +0.643 (22).

We performed the statistical analyses in the SPSS 
software version 17.0 and MedCalc software version 
11.4.2.0. Continuous and categorical data were expressed 
as the mean ± standard deviation (SD) in combination 
with the median with minimum and maximum and the 
frequency (percentage), respectively. The discriminative 
capacities of the NLR, PLR, ALBI score, Child-Pugh 
score, and MELD score for the in-hospital mortality were 
calculated by the receiving operator characteristics curve 
analyses and expressed as the areas under the receiving 
operator characteristics curves (AUC) with 95% confidence 
intervals (CIs). A best cut-off value was selected as the sum 
of sensitivity and specificity was maximal. The sensitivity, 
specificity, positive likelihood ratio (PLR), negative 
likelihood ratio (NLR), positive predictive value (PPV), and 
negative predictive value (NPV) with 95% CIs were also 
calculated. Subgroup analyses were performed in patients 
with only hepatitis B virus-related HCC, in those treated 
with endoscopic therapy for AUGIB, and in those with and 
without infection. Due to the retrospective nature of our 
study, infection was arbitrarily identified based on the use of 
antibiotics. P<0.05 was considered statistically significant.

Results

A total of 191 HCC patients with AUGIB were included. 
The patient characteristics were shown in Table 1. A 
majority of patients were male (84.82%) and had hepatitis 
B virus infection (58.63%). Before admissions for AUGIB, 
125 (65.45%) patients were on conservative treatment 
alone, 54 (28.27%) underwent interventional therapy alone, 
8 (4.2%) underwent surgery alone, 2 (1.04%) underwent 
a combination of interventional therapy and surgery, 
1 (0.52%) underwent sorafenib alone, and 1 (0.52%) 
underwent a combination of interventional therapy and 
sorafenib for the treatment of HCC. At our admissions, 

135 (70.68%) patients were treated with somatostatin or 
octreotide, 91 (47.64%) received blood transfusion, and 58 
(30.37%) underwent endoscopic therapy for the treatment 
of AUGIB. Additionally, 81 patients received antibiotics 
during their hospitalizations, who formed a group of 
infected subjects.

The in-hospital mortality was 10.47% (20/191). The 
diagnostic performances of the different scores were 
summarized in Table 2. The AUC of NLR for the in-
hospital mortality was not significantly different from 
that of PLR (P=0.1425), Child-Pugh score (P=0.3810), 
MELD score (P=0.3230), or ALBI score (P=0.4938). The 
AUC of ALBI score for the in-hospital mortality was 
not significantly different from that of Child-Pugh score 
(P=0.5673) or MELD score (P=0.5520). The AUC of ALBI 
was superior to that of PLR (P=0.0126).

The in-hospital mortality in patients with only hepatitis 
B virus related HCC was 11.61% (13/112). The diagnostic 
performances of the different scores were summarized in 
Table 2. The AUC of NLR for the in-hospital mortality was 
not significantly different from that of PLR (P=0.2593), 
Child-Pugh score (P=0.2502), MELD score (P=0.1053), or 
ALBI score (P=0.5401). The AUC of ALBI score for the 
in-hospital mortality was not significantly different from 
that of PLR (P=0.0706), Child-Pugh score (P=0.2369), or 
MELD score (P=0.1776).

The in-hospital mortality in patients treated with 
endoscopic therapy for AUGIB was 3.4% (2/58). The 
diagnostic performances of the different scores were 
summarized in Table 2. The AUC of NLR for the in-
hospital mortality was not significantly different from that 
of PLR (P=0.0678), MELD score (P=0.3213), or ALBI 
score (P=0.2365). The AUC of NLR was superior to that of 
Child-Pugh score (P=0.0002). The AUC of ALBI score for 
the in-hospital mortality was not significantly different from 
that of PLR (P=0.5497), Child-Pugh score (P=0.7791), or 
MELD score (P=0.3264).

The in-hospital mortality in patients without infection 
was 7.27% (8/110). The diagnostic performances of the 
different scores were summarized in Table 2. The AUC of 
NLR for the in-hospital mortality was not significantly 
different from that of PLR (P=0.7491), MELD score 
(P=0.0820), ALBI score (P=0.1238), or Child-Pugh score 
(P=0.2454). The AUC of ALBI score for the in-hospital 
mortality was not significantly different from that of PLR 
(P=0.0685), Child-Pugh score (P=0.9116), or MELD score 
(P=0.4814).

The in-hospital mortality in patients with infection 
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Table 1 Patient characteristics

Variables N Mean ± SD or Frequency (%) Median (range)

Age (years) 191 57.64±10.36 56.98 (32 to 84)

Sex (male/female), n (%) 191 162 (84.82)/29 (15.18)

Etiology, n (%) 191

HBV alone 112 (58.63)

HCV alone 8 (4.20)

HBV + HCV 2 (1.04)

Alcohol 14 (7.32)

HBV + Alcohol 29 (15.18)

HBV + HCV + Alcohol 3 (1.57)

Others or unknown 23 (12.04)

Ascites (no/mild/moderate – large), n (%) 190 89 (46.84)/18 (9.47)/83 (43.68)

HE (no/grade I–II/grade III–IV), n (%) 189 174 (92.06)/8 (4.23)/7 (3.71)

Previous treatment of HCC, n (%) 191

Surgery 8 (4.18)

Interventional treatment 54 (28.27)

Molecular targeted drug 1 (0.52)

Conservative treatment 125 (65.45)

Interventional treatment + sorafenib 1 (0.52)

Interventional treatment + surgery 2 (1.04)

Number of tumor nodules (1/2/≥3), n (%) 87 52 (59.77)/2 (2.30) /33 (37.93)

Diameter of tumor nodules (≤3/>3 cm), n (%) 63 16 (25.40)/47 (74.60)

Distal extra-hepatic metastasis (yes/no), n (%) 191 7 (3.66)/184 (96.34)

WBC (10
9
/L) 188 6.49±4.81 5.2 (0.9 to 30.7)

RBC (10
12

/L) 188 2.83±0.79 2.78 (0.79 to 4.79)

Hb (g/L) 188 85.6±26.23 80.5 (19 to 148)

PLT (10
9
/L) 188 119.54±88.09 97.92 (17.06 to 633.33)

TBIL (μmol/L) 184 46.88±66.35 27.8 (6.8 to 447.2)

ALB (g/L) 185 29.47±6.37 29 (15 to 53)

ALP (U/L) 184 143.65±136.52 101.5 (26 to 964)

GGT (U/L) 184 136.74±141.19 95.5 (8 to 994)

ALT (U/L) 185 82.59±291.01 41 (7 to 3,845)

AST (U/L) 184 180.61±1,106.17 59 (9 to 15,000)

BUN (mmol/L) 181 8.84±6.22 7.21 (1.54 to 55.01)

Cr (μmol/L) 180 78.85±92.77 60 (25 to 1,189)

Table 1 (continued)
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Table 1 (continued)

Variables N Mean ± SD or Frequency (%) Median (range)

Na (mmol/L) 181 137.14±5.54 137.3 (109.2 to 160.1)

K (mmol/L) 181 4.05±0.56 4.02 (2.05 to 6.08)

PT (s) 173 17.02±4.61 15.7 (12.1 to 42.3)

INR 172 1.41±0.54 1.24 (0.89 to 4.70)

APTT (s) 173 43.55±10.96 42.1 (29 to 131.4)

AFP (ng/mL) 132 290.3±410.61 28.75 (0 to 1,000)

NLR 188 5.75±5.80 3.59 (0.8 to 36.6)

PLR 188 119.55±88.09 97.92 (17.06 to 633.33)

ALBI score 182 −1.53±0.66 −1.51 (−3.66 to 0.29)

Child-Pugh score 166 7.99±2.07 8 (5 to 14)

MELD score 169 8.64±8.09 7.24 (−6.45 to 40.95)

Treatment of AUGIB, n (%) 191

Somatostatin or octreotide 135 (70.68)

Sengstaken Blakemore tube 0 (0)

Endoscopic therapy 58 (30.37)

Blood transfusion 91 (47.64)

RBC transfusion 86 (45.03)

Amount of RBC transfused (u) 86 4.39±2.80 3.75 (1 to 16)

Death (yes/no), n (%) 191 20 (10.5%)/171 (89.5%)

Cause of death, n (%) 20

AUGIB 12 (60.0)

Organ failure 8 (40.0)

ALB, albumin; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALBI, albumin-bilirubin, 
APTT, activated partial thromboplastin time; AFP, alpha-fetoprotein; BUN, blood urea nitrogen; Cr, creatinine; GGT, gamma-glutamyl 
transpeptidase; HBV, hepatitis B virus; HCV, hepatitis C virus; HE, hepatic encephalopathy; Hb, hemoglobin; INR, international normalized 
ratio; MELD, model for end-stage liver disease; NLR, neutrophil-lymphocyte ratio; PLT, platelet; PT, prothrombin time; PLR, platelet-
lymphocyte ratio; RBC, red blood cell; TBIL, total bilirubin; WBC, white blood cell.

was 14.81% (12/81). The diagnostic performances of the 
different scores were summarized in Table 2. The AUC of 
NLR for the in-hospital mortality was not significantly 
different from that of PLR (P=0.0876), MELD score 
(P=0.8082), ALBI score (P=0.4268), or Child-Pugh score 
(P=0.8738). The AUC of ALBI score for the in-hospital 
mortality was not significantly different from that of PLR 
(P=0.1126), Child-Pugh score (P=0.5237), or MELD score 
(P=0.7013).

Discussion

Various scoring systems of HCC have been proposed all 
over the world, such as Okuda stage firstly proposed in 
1985 (23), BCLC stage firstly proposed in 1999 (24), the 
sixth edition of TNM stage that was jointly launched by the 
AACIF of Anti-Cancer in 2003 (25), and Japan Integrated 
Staging score (26), etc. However, there is no consensus 
regarding which system is the most suitable for evaluating 
the prognosis of HCC patients.
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Liver cirrhosis underlies HCC in approximately 80%-
90% of cases worldwide (27). AUGIB is one of the most 
common complications and leading causes of death of liver 
cirrhosis and HCC. A multi-center case-control study has 
shown that patients with variceal bleeding and HCC have 
worse outcomes than those with variceal bleeding without 
HCC (28). Secondary prophylaxis offers the survival 
benefit for HCC patients. Therefore, we should pay more 
attention to the prevention and treatment of HCC patients 
with esophageal variceal bleeding. However, there is no 
consensus about the treatment of HCC with esophageal 
variceal bleeding (7). At the same time, the prognostic 
scoring system of HCC with AUGIB is still lacking.

Child-Pugh and MELD scores are important prognostic 
models for the assessment of liver cirrhosis complicating 
AUGIB. Our previous study found that the discriminative 
ability was not significantly different between the two 
scoring systems (29) and that the prognostic performance of 
the ALBI score was comparable with that of the Child-Pugh 
and MELD scores for the in-hospital mortality of AUGIB 
in liver cirrhosis without HCC (17).

In the present study, the target population has the 
following features: (I) all patients had a diagnosis of liver 
cirrhosis and HCC; (II) all patients presented with the 
clinical suspicion of AUGIB; (III) not all patients underwent 
endoscopic examinations to identify the sources of bleeding, 
partially because some family members refused the 
endoscopic examinations due to advanced stage of HCC.

To our knowledge, the present study is the first to 
explore the prognostic performance of NLR, ALBI, and 
PLR scores for the assessment of in-hospital mortality of 
HCC with AUGIB. The prognostic performance of NLR 
and ALBI score might be comparable to that of classical 
prognostic models in such patients.

Considering that endoscopic therapy is a mainstay 
treatment option for AUGIB in HCC patients, we 
performed a subgroup analysis of patients treated with 
endoscopic therapy for AUGIB and demonstrated that 
NLR score had an excellent prognostic performance (AUC 
=0.959). Certainly, we had to acknowledge only a small 
sample size and a very low proportion of patients who died 
during their hospitalizations in this subgroup. Therefore, 
the subgroup results should be further validated.

White blood cell and neutrophil reflect the underlying 
infection or stress related leukocytosis. However, since 
pancytopenia is common in cirrhosis, NLR should be 
more appropriate to reflect the underlying leukocytosis 
and possible infection. Thus, we performed two subgroup 

analyses according to the infection status. We found that 
NLR could significantly predict the in-hospital death of 
HCC patients with infection, but not that of HCC patients 
without infection. Notably, the absolute AUC of NLR is 
very close to that of Child-Pugh score and larger than that 
of MELD score in the subgroup analysis of infection alone. 
By comparison, after excluding infection, the absolute 
AUC of ALBI score is larger than that of Child-Pugh 
score, but smaller than that of MELD score. This might be 
because ALBI score should be more appropriate to reflect 
the underlying nutritional status and decompensated liver 
function, but not infection.

Additional limitations included (I) the long-term follow-
up outcomes were lacking, (II) a substantial proportion of 
patients did not undergo the endoscopic examinations to 
disclose the source of AUGIB, and (III) the definition of 
infection is arbitrary.

In conclusion, patients with HCC and AUGIB have a 
high risk of in-hospital mortality, and NLR and ALBI score 
appear as promising predictive scores for adverse outcomes. 
Future studies should prospectively evaluate these scores, 
potentially in conjunction with other biomarkers, to 
improve the prognostication in clinical practice, because 
the combination of different scores (e.g., MELD score plus 
NLR) or the addition of other biomarkers (e.g., lactate) 
might further improve the predictive power of NLR or 
ALBI score in this setting (30).
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