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Abstract
AIM: To determine the predictors of 50 d in-hospital 
mortality in decompensated cirrhosis patients with spon
taneous bacterial peritonitis (SBP).

METHODS: Two hundred and eighteen patients 
admitted to an intensive care unit in a tertiary care 
hospital between June 2013 and June 2014 with the 
diagnosis of SBP (during hospitalization) and cirrhosis 
were retrospectively analysed. SBP was diagnosed by 
abdominal paracentesis in the presence of polymor
phonuclear cell count ≥ 250 cells/mm3 in the peritoneal 
fluid. Student’s t  test, multivariate logistic regression, 
cox proportional hazard ratio (HR), receiver operating 
characteristics (ROC) curves and Kaplan-Meier survival 
analysis were utilized for statistical analysis. Predictive 
abilities of several variables identified by multivariate 
analysis were compared using the area under ROC 
curve. P  < 0.05 were considered statistical significant. 

RESULTS: The 50 d in-hospital mortality rate attri
butable to SBP is 43.11% (n  = 94). Median survival 
duration for those who died was 9 d. In univariate 
analysis acute kidney injury (AKI), hepatic encepha
lopathy, septic shock, serum bilirubin, international 
normalized ratio, aspartate transaminase, and model 
for end-stage liver disease - sodium (MELD-Na) were 
significantly associated with in - hospital mortality 
in patients with SBP (P  ≤ 0.001). Multivariate cox 
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proportional regression analysis showed AKI (HR = 
2.16, 95%CI: 1.36-3.42, P  = 0.001) septic shock (HR 
= 1.73, 95%CI: 1.05-2.83, P  = 0.029) MELD-Na (HR = 
1.06, 95%CI: 1.02-1.09, P  ≤ 0.001) was significantly 
associated with 50 d in-hospital mortality. The prognostic 
accuracy for AKI, MELD-Na and septic shock was 77%, 
74% and 71% respectively associated with 50 d in-
hospital mortality in SBP patients.

CONCLUSION: AKI, MELD-Na and septic shock 
were predictors of 50 d in-hospital mortality in decom
pensated cirrhosis patients with SBP.

Key words: Decompensated cirrhosis; Acute kidney 
injury; Model for end-stage liver disease sodium; Septic 
shock; Spontaneous bacterial peritonitis

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Spontaneous bacterial peritonitis (SBP) is 
associated with poor prognosis especially with in-
hospital patients. The mortality rate ranges from 
20%-40%. The model for end-stage liver disease (MELD) 
has been suggested as a predictor of the in-hospital 
mortality in patients with SBP. However, the role of 
other predictors has not been established. The goal 
of this study is to identify other prognostic factors for 
mortality in decompensated cirrhotic patients with SBP 
and to evaluate the predictive power of acute kidney 
injury, MELD-sodium and septic shock. 
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INTRODUCTION
Spontaneous bacterial peritonitis (SBP) is defined as 
acute infection of ascitic fluid without any identifiable 
surgically treatable intra-abdominal source[1]. SBP 
is a major complication of decompensated cirrhosis 
with ascites[2]. The SBP is diagnosed by abdominal 
paracentesis with an elevated ascitic fluid neutrophil 
count (≥ 250 cells/mm3) and/or a positive ascitic fluid 
culture. In up to 60% cases, gram-negative bacteria 
(Escherichia coli or Klebsiella pneumonia) are most 
prevalent organism involved[3]. In about 25% of the 
cases, gram-positive bacteria (mainly Streptococcus 
species and Enterococci) are involved[3]. The prevalence 
of SBP is up to 30% in hospitalized cirrhotic patients with 
ascites[4]. Despite intensive management, the in-hospital 
mortality remains between 20%-40%[5]. Model for end-
stage liver disease (MELD) scores have been investigated 
with their predictive accuracy; however it is vulnerable to 
variations in laboratory measurements, making their utili

zation in prediction of SBP related in-hospital mortality 
affected[6,7]. In addition, decompensated cirrhotics 
with major complication like SBP may have low MELD 
scores with high mortality[7]. Acute kidney injury (AKI) is 
common in patients with decompensated cirrhosis with 
ascites. AKI in cirrhosis was diagnosed by AKI network 
(AKIN) based on serum creatinine/urine output. AKI 
can be used to predict mortality in decompensated 
cirrhotic with ascites[8]. SBP-associated septic shock 
carries significant mortality in cirrhosis[9]. Thus this study 
aimed to have a comprehensive approach to determine 
possible prognostic factors predicting SBP related in-
hospital mortality, compare the predictive power of 
AKI, MELD-sodium (MELD-Na), and septic shock and 
to identify the best cut-off point of MELD-Na scores to 
predict 50 d in-hospital mortality.

MATERIALS AND METHODS
Patients
Medical records of 218 adult patients admitted to 
hepatology intensive care unit (ICU) of the Institute 
of Liver and Biliary Sciences, New Delhi between June 
2013 and June 2014 with the diagnosis of SBP (during 
hospitalization) and cirrhosis were reviewed. The study 
was approved by the Institutional Ethics Committee and 
the guidelines of Helsinki declaration were followed[10]. 
The Ethics Committee waived the requirement for the 
consent for data analysis.

The diagnosis of cirrhosis was based on clinical, 
laboratory and imaging findings. SBP was diagnosed by 
abdominal paracentesis in the presence of neutrophil 
count ≥ 250 cells/mm3 in the ascitic fluid and the ab­
sence of the secondary features suggestive of secondary 
bacterial peritonitis[11]. We also required a positive 
culture. 

Patient charts were retrospectively reviewed. Data 
include patient demographics, etiology, severity of liver 
disease, laboratory values, co-existing medical diag
noses (diabetes mellitus, hepatocellular carcinoma), 
medication use, organ failure, ascitic fluid analysis 
results, duration of ICU stay, and patient outcome. In 
the case of culture-positive infections, all microorganisms 
and their antibiotic susceptibility patterns were recorded. 
Most patients admitted to the ICU were referred after 
a variable antibiotic exposure; prior systemic or non-
absorbable antibiotic data could not be collected. 

The laboratory parameters [bilirubin, creatinine levels 
and international normalized ratio (INR)] at admission 
to intensive care unit were used to calculate MELD-Na 
score using the UNOS Internet site[12]. As a protocol, all 
patients admitted/transferred to the ICU with ascites, 
underwent an ascitic fluid analysis within 24 h of admi­
ssion, in the absence of severe coagulopathy. Ascitic fluid 
was sent for albumin and cell count with differential and 
cultured by inoculation of 10 mL of ascitic fluid in blood 
culture bottles. Paired blood culture samples were also 
collected at admission in all patients. Antibiotic choice 
varied from patient to patient, and no standard first-line 
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drugs were used. The choice of antibiotic was decided 
based on previous antibiotic exposure of the patient 
before development of SBP, whether the patient was on 
quinolone prophylaxis, and physician discretion based 
on the perceived severity of patient illness. The antibiotic 
use was narrowed and modified as per the gram-stain 
and antibiotic sensitivity results. No patient underwent 
fluid restriction or hypertonic saline for management of 
dilution hyponatremia. 

Renal dysfunction was defined by AKIN criteria[8] 

and managed by albumin infusions and intravenous 
terlipressin, with dose titrated as per response and 
tolerance. Intravenous albumin was used in all patients, 
with a minimal daily dose of 20 g and increased to up to 
60 g/d[13], titrated by clinical monitoring and hourly urine 
output. We did not stratify renal dysfunction into hepato-
renal syndrome (HRS), and non-HRS. However, any 
cause of secondary renal dysfunction was actively in
vestigated, with urine sediment, 24-h urine protein 
excretion, and bedside-renal ultrasound. All patients 
were evaluated daily by a nephrologist. Hepatic encepha
lopathy was treated with oral and rectal lactulose and 
rifaximin. No patient received neomycin. We suspected 
secondary peritonitis in patients with inadequate res
ponse to therapy, severe abdominal tenderness or when 
multiple organisms were identified in the ascitic fluid. 
These patients underwent a non-contrast computed 
tomography (CT) scan of abdomen. 

American College of Chest Physicians/Society of 
Critical Care Medicine consensus conference criteria 
were used to diagnose septic shock[14].

Exclusion criteria
Patients with cirrhosis and ascites fluid polymorphonuclear 
cell (PMN) < 250 cells/mm3. Patients admitted from the 
community with SBP. Patients presented with ascites 
unrelated to cirrhosis. Patients with variceal haemorrhage 
advanced malignancy and human immunodeficiency 
virus.

Statistical analysis 
Stata version 14 for Windows was used for analysis. 
All the variables were normally distributed with equal 
variance. The continuous variables were described as 
mean ± SD. The means of continuous variables were 
compared using student’s t test. Categorical variables 
were described as proportions. The means of categorical 
variables were compared with logistics regression. 
Multivariate logistics regression was employed to analyse 
statistically significant variables. Cox proportional hazard 
model was used to analyse the hazard rates of the 
predictors adjusted by age and gender. The predictive 
accuracy of the prognostic variables like MELD-Na, AKI 
and septic shock was measured using receiver operating 
characteristics (ROC) curves. The best cut-off point 
for MELD-Na was created using acceptable sensitivity 
and specificity in the ROC analysis to determine 50 d 
in-hospital mortality risk. For each predictor variable, 
sensitivity, specificity, positive predictive value (PPV), 

negative predictive values (NPV), positive likelihood 
ratio (+LR) and negative LR (-LR) were calculated 
to fit into the prognostic model. Two tailed P value < 
0.05 was considered statistically significant. The power 
of the study was set at 80%. STROBE checklist for 
retrospective analysis was performed.

RESULTS
Total of 218 patients with decompensated cirrhosis with 
ascites and SBP were included in the study. Two hundred 
and eleven (97%) patients were diagnosed with SBP for 
the first time and only 7 patients (0.03%) had previous 
episodes (more than once). The 50 d in-hospital mor
tality rate was 43.11% (n = 94). Median survival dura
tion for those who died was 9 d. In univariate analysis
AKI, hepatic encephalopathy, septic shock, total leuco
cyte count, serum bilirubin, INR, aspartate transaminase 
(SGOT), and MELD-Na were significantly associated with 
in-hospital mortality in patients with SBP (Table 1). 

The baseline characteristics of the demographics, 
etiology, clinical and laboratory data is shown in Table 
1. Mean age was 49.90 ± 12.52 years and the male 
was predominant (83%). Most common etiology of liver 
cirrhosis was ethanol-induced (45.87%) followed by 
crypto/non-alcoholic fatty liver disease-NAFLD (28.9%). 
Hepatitis C virus related cirrhosis constitute only 11% in 
this study. A total of 109 subjects (50.0%) had hepatic 
encephalopathy with 59 deaths (62.77%), P = 0.001. 
Overall, 99 patients (45.11%) had AKI in hospitalized 
patients out of which 64 died (68.09%), P < 0.001. 
Compared with survivors the deceased had a higher 
proportion of septic shock (25.53% vs 3.23%), P < 
0.001. Total leukocyte counts, bilirubin, INR, SGOT were 
significantly higher in the patients who died compared 
to the survivors. Mean MELD-Na score was higher 
among the deaths comparing to the survivors (30.59 ± 
6.62 vs 25.21 ± 7.44) with statistical significance (P < 
0.001). Child-Turcotte-Pugh (CTP) (B/C) score was not 
different among the groups. The mean CTP scores were 
high with mean 10.72 (SD: 1.82). 

 On multivariate regression analysis, AKI (P = 
0.001), septic shock (P = 0.029), MELD-Na (P < 0.001) 
were found to be independent predictors of 50 d in-
hospital mortality in patients with SBP (Table 2). Cox 
proportional hazard model showed the hazard ratio (HR) 
of AKI was 2.16 (95%CI: 1.36-3.42), septic shock (HR 
= 1.73, 95%CI: 1.05-2.83) and MELD-Na (HR = 1.1, 
95%CI: 1.02-1.21). ROC curve for AKI, septic shock 
and MELD-Na had better prognostic accuracy for 50 d 
in-hospital mortality in patients with SBP (Figure 1). AKI 
had highest area under the curve (AUC) 0.77 (95%CI: 
0.71-0.83), followed by MELD-Na (AUC: 0.74, 95%CI: 
0.69-0.79), septic shock (AUC: 0.71, 95%CI: 0.65-0.77). 
Table 3 reports the sensitivity, specificity, PPV, NPV, +LR 
and -LR for these predictors. The cut off for MELD-Na 
derived from the ROC with the best ability to predict 
50 d in-hospital mortality in decompensated cirrhotic 
patient with SBP was 28, with sensitivity 92.9%, speci
ficity 60.3%, and NPV of 97.9%. The Kaplan-Meier 
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survival analysis was plotted for the 50-d survival in SBP 
patients along with individual prognostic variables like 
AKI, MELD-Na, and septic shock (Figure 2). 

Table 2  Cox proportional regression analysis of risk factors 
for spontaneous bacterial peritonitis related in-hospital related 
mortality

Variables 1HR (95%CI) P  value

AKI 2.16 (1.36-3.42)    0.001
Septic shock 1.73 (1.05-2.83)    0.029
MELD-Na 1.06 (1.02-1.09) < 0.001

1Hazard ratio (HR) adjusted for age and gender. AKI: Acute kidney injury; 
MELD-Na: Model for end-stage liver disease-sodium.

Table 3  Diagnostic accuracy of prognostic variables to 
predict spontaneous bacterial peritonitis related in-hospital 
mortality

Predictors Sensitivity Specificity PPV NPV +LR -LR

AKI 64.6 74.8 68.1 71.8 2.56 0.47
Septic shock 85.7 63.2 25.5 96.8 2.33 0.23
MELD-Na(28)¹ 92.9 60.3 24.5 97.9 2.34 0.12

1Cut off score for MELD-Na. PPV: Positive predictive value; NPV: Negative 
predictive value; +LR: Positive likelihood ratio; -LR: Negative likelihood 
ratio; AKI: Acute kidney injury; MELD-Na: Model for end stage liver 
disease-sodium.

Table 1  Baseline characteristics of the hospitalized patients with spontaneous bacterial peritonitis in 
decompensated cirrhosis

Variables Overall (n  = 218) Survivors (n  = 124) Deaths (n  = 94) P  value

Demographic data
   Age (yr) mean ± SD     49.90 ± 12.52     49.86 ± 13.37     49.96 ± 11.37    0.950
   Male (%)   177 (81.19)   99 (79.84) 78 (82.98)    0.557
Etiology of cirrhosis (%)
   Ethanol   100 (45.87)   48 (38.71) 52 (55.32)    0.689
   Crypto/NAFLD     63 (28.90)   38 (30.65) 25 (26.60)    0.104
   HCV     23 (10.55)    16 (12.905) 7 (7.45)    0.068
Clinical data (%)
   Hepatocellular carcinoma   17 (7.80)  9 (7.26) 8 (8.51)    0.733
   Diabetes     47 (21.56)  27 (21.77) 20 (21.28)    0.929
   Acute kidney injury     99 (45.41)  35 (28.23) 64 (68.09) < 0.001
   Respiratory failure   10 (4.59)  6 (4.84) 4 (4.26)    0.978
   Hepatic encephalopathy 109 (50.0)  50 (40.32) 59 (62.77)    0.001
   Septic shock     28 (12.84)  4 (3.23) 24 (25.53) < 0.001
   Positive culture     48 (22.02)  21 (16.94) 27 (28.72)    0.038
Laboratory data1 (mean ± SD)
   Ascitic neutrophil count (cells/mm3)     3346.07 ± 4700.60     3899.28 ± 5003.75     2616.30 ± 4182.81    0.040
   Hemoglobin (g/dL)     9.42 ± 1.88     9.58 ± 1.77     9.21 ± 2.01    0.154
   Platelet count (mmol/L)     128.24 ± 102.11     138.43 ± 111.25   115.03 ± 87.69    0.095
   Leucocyte count (103/µL)   13.30 ± 9.35   11.86 ± 8.65   15.17 ± 9.92    0.009
   Sodium (mEq/L) 132.14 ± 7.69 132.50 ± 6.54 131.67 ± 9.01    0.454
   Billirubin (mg/dL)     8.17 ± 8.81     5.85 ± 6.27     11.24 ± 10.61 < 0.001
   Albumin (g/dL)     2.32 ± 0.50     2.35 ± 0.48     2.28 ± 0.52    0.250
   INR     2.31 ± 1.11     2.09 ± 1.08     2.59 ± 1.08    0.001
   AST (U/L)       59.66 ± 109.81     79.23 ± 98.71       171.3 ± 321.94    0.003
   ALT (U/L)       59.66 ± 109.81     46.49 ± 72.93       77.04 ± 143.41    0.041
   Urea (mg/dL)     70.31 ± 52.42     62.24 ± 48.23     80.94 ± 55.98    0.008
   Creatinine (mg/dL)     1.67 ± 1.29     1.58 ± 1.39     1.80 ± 1.15    0.217
Scores (mean ± SD)
   CTP (B/C)   10.72 ± 1.82   10.50 ± 1.95   11.02 ± 1.60    0.034
   MELD   24.79 ± 8.28   22.20 ± 7.59   28.20 ± 7.94 < 0.001
   MELD-Na   27.53 ± 7.57   25.21 ± 7.44   30.59 ± 6.62 < 0.001

1Results obtained on the day of diagnosis of spontaneous bacterial peritonitis. MELD-Na: Model for end-stage liver disease-
sodium; MELD: Model for end-stage liver disease; HCV: Hepatitis C virus; NAFLD: Non-alcoholic fatty liver disease; INR: 
International normalized ratio; AST: Aspartate aminotransferase; ALT: Alanineaminotransferase; CTP: Child-Turcotte-Pugh.
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Figure 1  Receiver operator characteristic curve for acute kidney injury, 
septic shock and model for end-stage liver disease - sodium had better 
prognostic accuracy for 50 d in-hospital mortality in patients with spon
taneous bacterial peritonitis. AKI: Acute kidney injury; AUC: Area under the 
curve; MELD-Na: Model for end stage liver disease-sodium.
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DISCUSSION
The prevalence of SBP in outpatients has been reported 
to be 1.5%-3.5%[15]. Among in-patients the prevalence 
is around 10%[15]. Half of the episodes of SBP are 
acquired during hospitalization. In the present observa
tional study SBP related 50 d in-hospital mortality in 
decompensated cirrhosis was 43%. Of total 94 cases, 
93 patients with SBP (99%) died on or before 50th d of 
hospitalisation. 

This study assessed different prognostic factors 
which can be used to predict mortality in hospitalized 
patient with SBP and corroborates that hepatic en
cephalopathy, total leukocyte count, serum bilirubin, 
SGOT, INR and child pugh score significantly associated 
with mortality[5,7,16]. The MELD score shows promise as 
a means for risk - stratifying patients with SBP includ
ing those waiting for liver transplantation[7]. Certain 
limitations of MELD model[17] prompted us to include 
MELD-Na as hyponatremia is a well-known predictor 
of death in cirrhotic patients. Isolated creatinine is ina
ccurate measurement of renal failure in decompensated 

liver cirrhosis due to significant reduction in creatinine 
production in liver and muscle wasting[18]. We found 
AKI, MELD-Na and septic shock to be the important 
predictors of mortality. We did not incorporate other 
independent variables like total leukocyte count, serum 
bilirubin, INR since these were the components in the 
present predictive model like MELD-Na and septic shock.

In this study AKI has the single best predictive 
ability (AUC: 0.77) followed by MELD-Na (AUC: 
0.74) and septic shock (AUC: 0.71). In addition, we 
identified MELD-Na cut-off 28 with sensitivity 92.9% 
and NPV of 97.9%. The hazard ratio of mortality for 
patients with AKI was significantly higher 2.16 (95%CI: 
1.36-3.42) compared to septic shock (HR = 1.73, 
95%CI: 1.05-2.83) and MELD-Na (HR = 1.06, 95%CI: 
1.02-1.09). Kaplan-Meier survival analysis showed 
AKI, MELD-Na, and septic shock as predictors for the 
50 d in-hospital mortality in decompensated patients 
with SBP. It can help in the further improvement of 
the quality of care of hospitalized SBP patients with 
reduction of their short-term mortality. The cut-off for 
MELD-Na can be applied to prioritize high-risk patients 
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upon hospital admission who would benefit by expectant 
management. 

Diagnosis of SBP is based on the demonstration of 
an absolute number of PMNs in ascitic fluid equal to or 
greater than 250/mm3. However, the best specificity 
for diagnosis has been reported with a cut-off of 500 
PMN/mm3. It is unclear whether a positive culture 
in the absence of elevated ascitic fluid PMN count 
(bacteriascites), requires antibiotic therapy. In these 
cases, some guidelines recommend antibiotic treatment 
only if the patient shows signs of infection[18]. Ascitic 
fluid culture is positive in 40% of all cases. The most 
common isolates include GNB, usually Escherichia coli 
and Gram-positive cocci (mainly Streptococcus species 
and Enterococci)[3]. Gram negative organism infections 
predominate in community acquired and gram-positive 
organisms in nosocomial infections[3]. Recommended 
first-line antibiotics for treatment of SBP include third 
generation cephalosporins (mainly Cefotaxime), Amoxi
cillin-Clavulanic acid, ciprofloxacin, and ofloxacin[19], with 
an expected resolution rate of over 90%.These guidelines 
from the western medicine acknowledge the increasing 
problem of antibiotic resistance[20] and recommend 
coverage for resistant organisms if there is no evidence of 
infection resolution at repeat ascitic fluid analysis at 48 h. 
Resistant infections are usually caused by Enterococcus 
faecium and extended-spectrum β-lactamase-producing 
Enterobacteriaceae, which are resistant to the current 
recommended empirical antibiotic therapy[21]. These 
findings led to the suggestion that nosocomial SBP should 
be treated with carbapenems or with tigecycline[22]. 
We included only patients with hospital-acquired SBP 
because most of the present ICU admissions include 
transferred patients already hospitalised, with a variable 
but consistent antibiotic exposure. Only a minority of our 
patients are admitted directly from the community, and 
usually to the wards and not to the ICU. These patients 
would be expected to have a higher prevalence of 
resistant infections. A hospital-acquired infection was an 
independent predictor of death, likely due to a higher rate 
of multidrug resistance (resistance to third-generation 
cephalosporin)[23]. 

This study has certain strengths and limitations. The 
results clearly show AKI has greater predictive ability 
than septic shock and MELD-Na as far as 50 d in-hospital 
mortality in SBP patient is concerned. This study did 
not account for the stages of ascites. We didn’t stratify 
our patients according to different stages of AKI as per 
AKIN criteria. We didn’t consider HRS into account in 
this study. We didn’t evaluate the antibiotic resistance 
in SBP patients who are culture positive at the baseline. 
We included only nosocomial acquired SBP. Most of our 
patients presented with advanced decompensated liver 
cirrhosis at the time of SBP diagnosis. The advanced liver 
cirrhosis was assessed by lower serum albumin, high 
serum bilirubin and INR values. This study is a single 
centre study, these findings needed to be supplemented 
by multicentre prospective studies. 
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Background
Spontaneous bacterial peritonitis (SBP) is associated with poor prognosis 
especially in-hospital patients. The mortality rate ranges from 20%-40%. The 
model for end-stage liver disease (MELD) has been suggested as a predictor 
of the in-hospital mortality in patients with SBP. The authors’ goal is to identify 
other prognostic factors for mortality in decompensated cirrhotic patients with 
SBP and to evaluate the predictive power of acute kidney injury (AKI), MELD-
sodium (MELD-Na) and septic shock to predict mortality.

Research frontiers
The prognostic factors for mortality with SBP patients in liver cirrhosis are 
important in determining the management. MELD has been considered as 
an important predictive factor. But it’s not clear about role of other prognostic 
factors.

Innovations and breakthroughs
In this study, 50 d in-hospital mortality rate attributable to SBP is 43.11%. 
receiver operating characteristic (ROC) curve, Kaplan Meier survival analysis 
was useful tool in predicting 50 d in-hospital mortality in SBP with liver cirrhosis. 
Multivariate cox proportional regression analysis showed AKI [hazrd ratio (HR) 
= 2.16, 95%CI: 1.36-3.42, P = 0.001] septic shock (HR = 1.73, 95%CI: 1.05-2.83, 
P = 0.029) MELD-Na (HR = 1.06, 95%CI: 1.02-1.09, P ≤ 0.001) were 
significantly associated with 50 d in-hospital mortality. The prognostic accuracy 
for AKI, MELD-Na and septic shock was 77%, 74% and 71% respectively.

Applications 
Liver transplant is potentially only curative therapeutic option with long term 
result in patients with decompensated cirrhosis and SBP. The cost of liver 
transplant and the shortages of the liver donor is a point of concern. The 
findings of this study can be used as a strategic approach in advanced liver 
cirrhosis patients on hospital admission that would benefit from intensive 
management where liver transplant is not a plausible option. It can help in the 
further improvement of the quality of care of hospitalized SBP patients with 
reduction of their short-term mortality. The cut-off for MELD-Na can be used to 
stratify high-risk patients on hospital admission who would benefit by intensive 
management.

Terminology
The ROC analysis is a graphical plot in statistical methods to create a cut off 
value for the predictors. The graph is plotted with true positive value against 
false positive value. The accuracy of cut off value is interpenetrated by the 
area under curve (AUC) in ROC curve. AUC = 1 is gold standard, 0.9-1 = 
excellent, 0.8-0.9 = good, 0.7-0.8 = fair, 0.6-0.7 = poor, ≤ 0.5 = fail. Kaplan-
Meier survival curve is a time to event analysis of series of events over a period 
of time recorded in horizontal and declining horizontal steps. When a person 
withdraws from the study (censored), lost follow up, or died there will be a 
sudden drop in the curve. HR: It’s a ratio of hazard rates. It is the probability of 
an event in the study group or population at a particular time. HRs are used in 
time to event analysis. 

Peer-review
This is a retrospective study to analyze predictors of 50 d in-hospital mortality 
in decompensated cirrhosis patients with spontaneous bacterial peritonitis. 
The authors review the medical records of 218 adults admitted with SBP in 
period of one year, to identify factors related to mortality. The article is very well 
described; it was properly planned and conducted.
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