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Abstract
AIM: To evaluate the accuracy of specific biochemical 
markers for the assessment of hepatic fibrosis in pa-
tients with chronic hepatitis C virus (HCV) infection. 

METHODS: One hundred and fifty-four patients with 
chronic HCV infection were included in this study; 124 
patients were non-cirrhotic, and 30 were cirrhotic. The 
following measurements were obtained in all patients: 
serum alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), albumin, total bilirubin, prothrom-
bin time and concentration, complete blood count, 
hepatitis B surface antigen (HBsAg), HCVAb, HCV-RNA 
by quantitative polymerase chain reaction, abdominal 
ultrasound and ultrasonic-guided liver biopsy. The fol-
lowing ratios, scores and indices were calculated and 

compared with the results of the histopathological 
examination: AST/ALT ratio (AAR), age platelet index 
(API), AST to platelet ratio index (APRI), cirrhosis dis-
criminating score (CDS), Pohl score, Göteborg Univer-
sity Cirrhosis Index (GUCI).

RESULTS: AAR, APRI, API and GUCI demonstrated 
good diagnostic accuracy of liver cirrhosis (80.5%, 
79.2%, 76.6% and 80.5%, respectively); P  values 
were: < 0.01, < 0.05, < 0.001 and < 0.001, respec-
tively. Among the studied parameters, AAR and GUCI 
gave the highest diagnostic accuracy (80.5%) with 
cutoff values of 1.2 and 1.5, respectively. APRI, API 
and GUCI were significantly correlated with the stage 
of fibrosis (P  < 0.001) and the grade of activity (P  < 
0.001, < 0.001 and < 0.005, respectively), while CDS 
only correlated significantly with the stage of fibrosis 
(P  < 0.001) and not with the degree of activity (P  > 
0.05). In addition, we found significant correlations for 
the AAR, APRI, API, GUCI and Pohl score between the 
non-cirrhotic (F0, F1, F2, F3) and cirrhotic (F4) groups 
(P  values: < 0.001, < 0.05, < 0.001, < 0.001 and < 
0.005, respectively; CDS did not demonstrate signifi-
cant correlation (P  > 0.05).

CONCLUSION: The use of AAR, APRI, API, GUCI and 
Pohl score measurements may decrease the need 
for liver biopsies in diagnosing cirrhosis, especially in 
Egypt, where resources are limited.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Egypt has the highest prevalence of  adult hepatitis C 
virus (HCV) infection in the world, affecting an average 
of  15%-25% of  the population in rural communities[1,2].
Worldwide, HCV is one of  the major causes of  chronic 
liver diseases, which include inflammation, fibrosis and 
cirrhosis. Furthermore, HCV has been associated with 
increased morbidity and mortality in hepatocellular car-
cinoma[3-5].

Although liver biopsy is an invasive procedure and 
includes a risk of  complications, such as pain, pneumo-
thorax, puncture of  other viscera and hemorrhage, it is 
still the gold standard for grading the severity of  necro-
inflammation and staging the extent of  liver fibrosis in 
patients with chronic HCV infection[6-8].

In addition to the added cost, liver biopsy cannot 
be performed universally in all patients with impaired 
hemostasis of  any origin[9]. The procedure is known to 
underestimate liver fibrosis when small tissue samples 
are collected, and it is prone to intra- and inter-observer 
variation[10-13]. Moreover, several studies have suggested 
that liver biopsy is far from being a perfect diagnostic 
tool because its accuracy in detecting pathology is de-
pendent on the size of  the biopsy[14-17]. Previous reports 
have proposed that a liver biopsy sample should contain 
a minimum of  5 portal tracts and be at least 15 mm in 
length to be considered adequate[18-20]. Other authors 
have recommended even larger samples[21]. In 2003, a 
French survey reported that liver biopsy may be refused 
by up to 59% of  patients[22]. In 2005, an Italian survey 
reported major discrepancies among hepatologists re-
garding when and how to take a liver biopsy from the 
same subgroup of  chronic hepatitis C patients[23].

Considering these limitations, many studies have 
recently focused on the development of  non-invasive 
markers as surrogates of  liver biopsy[24-34]. An accurate as-
sessment of  hepatic fibrosis can be achieved with various 
markers and indices. In this study, we aimed to assess the 
validity of  six markers of  hepatic fibrosis, including the 
ratio of  aspartate aminotransferase (AST)/alanine ami-
notransferase (ALT) ratio (AAR), AST to platelet ratio 
index (APRI), age platelet index (API), cirrhosis discrimi-
nating score (CDS), Göteborg University Cirrhosis Index 
(GUCI) and Pohl score, in grading fibrosis and diagnos-
ing early cirrhosis as an accurate alternative to liver bi-
opsy in patients with chronic HCV infection in a country 
known to have a high prevalence of  the disease[1,2].

MATERIALS AND METHODS
Patients
This study included 154 patients with chronic HCV in-
fection. They were selected from the gastroenterology 
and hepatology clinics of  the Faculty of  Medicine, Cairo 
University, Egypt, over the period from March 2009 to 
November 2010. All selected patients were potential 
candidates for interferon therapy. 

Exclusion criteria
Patients with chronic hepatitis B infection, autoimmune 
hepatitis, decompensated liver disease, hepatocellular 
carcinoma, history of  previous antiviral therapy and pres-
ence of  absolute contraindication for liver biopsy were 
excluded from this study.

Methods
All patients were subjected to full history intake, thor-
ough physical examination and the following laboratory 
test measurements: serum ALT, AST, albumin, total 
bilirubin, prothrombin time and concentration, com-
plete blood count, HCV antibody (anti-HCV), hepatitis 
B surface antigen (HBsAg), HCV-RNA by quantitative 
polymerase chain reaction (PCR), circulating autoanti-
bodies (ANA, ASMA), abdominal ultrasonography and 
ultrasonographic guided liver biopsy.

Liver biopsies were performed using 18-20 gauge 
Trucut needles (GMSS.N, GHATWARY MEDICAL). 
To assess necroinflammation, the grade of  activity was 
evaluated using a modified hepatic activity index: mild 
(0-6), moderate (7-12) and severe (13-18). Fibrosis was 
staged according to the METAVIR scoring system from 
F0 to F4. Based on the results obtained from histopath-
ological assessment of  their liver biopsies, patients were 
divided into two groups:the non-cirrhotic group (F0, F1, 
F2 and F3) and the cirrhotic group (F4).

Definition of the noninvasive indices
The following ratios, scores and indices[24-34] were calcu-
lated and compared with the results of  histopathological 
examination: (1) AAR; (2) APRI, calculated using the 
following equation: (AST/upper limit of  normal)/plate-
let count (× 109/L) × 10; (3) API, calculated by sum-
ming the scores awarded for the following patient labo-
ratory results (a possible value of  0-10): age (in years) < 
30 = 0; 30-39 = 1; 40-49 = 2; 50-59 = 3; 60-69 = 4; ≥ 
70 = 5; platelet count (× 109/L): ≥ 225 = 0; 200-224 = 
1; 175-199 = 2; 150-174 = 3; 125-149 = 4; < 125 = 5; (4) 
CDS, calculated by summing the scores awarded for the 
following patient laboratory results (a possible value of  
0-11): platelet count (× 109/L): > 340 = 0; 280-339 = 1; 
220-279 = 2; 160-219 = 3; 100-159 = 4; 40-99 = 5; < 40 
= 6. ALT/AST ratio: > 1.7 = 0; 1.2-1.7 = 1; 0.6-1.19 = 
2; < 0.6 = 3. International normalized ratio (INR): < 1.1 
= 0; 1.1-1.4 = 1; > 1.4 = 2; (5) GUCI, calculated using 
the following equation: normalized AST × INR × 100/ 
platelet count (× 109/L); and (6) Pohl score,which was 
considered positive if  the AAR was ≥ 1 and the platelet 
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count was < 150 × 109/L. The Ethics committee at our 
institution approved the study, and all patients provided 
informed consent before participating in this study.

Statistical analysis
Descriptive statistics included range, mean ± SD, me-
dian, frequencies (number of  cases) and percentages 
when appropriate. Comparisons of  numerical variables 
between the study groups were made using the Mann 
Whitney U test for independent samples. To compare 
categorical data, the Chi squared (χ 2) test was used.When 
the expected frequency was less than 5, the Exact test 
was used instead. Accuracy was represented using the 
terms sensitivity and specificity. Receiver operator char-
acteristic analysis was used to determine the optimum 

cutoff  value for the studied diagnostic markers. Various 
variables were tested for correlation using the Spearman 
rank correlation equation for non-normal variables. P 
values less than 0.05 were considered statistically signifi-
cant. Normality of  data was checked by the Kolmogorov 
Smirnov test. Most of  our markers violated the normal 
assumption; therefore, the data were analyzed using 
non-parametric tests. Two-tailed tests were used where 
appropriate. Multivariate logistic regression determined 
only API to be significantly associated with diagnosis of  
cirrhosis in our cases. No other variable was found to be 
a significant predictor of  cirrhosis. All statistical calcula-
tions were performed using the computer programs Mi-
crosoft Excel 2007 (Microsoft Corporation, NY, United 
States) and SPSS (Statistical Package for the Social Sci-
ences; SPSS Inc., Chicago, IL, United States) version 15 
for Microsoft Windows.

RESULTS
Demographic and baseline laboratory data of  non-cir-
rhotic and cirrhotic patients are shown in Table 1. 

Our findings demonstrated a statistically significant 
correlation for AAR, APRI, API, GUCI and Pohl score 
between the cirrhotic and non-cirrhotic patients; CDS 
was not found to be significant. Pohl score was posi-
tive (indicating cirrhosis) in 40% of  cirrhotic patients, 
whereas it was positive in only 9.67% of  non-cirrhotic 
patients, with a P value of  0.004 (Figure 1 and Table 2). 

Patient age, AST and platelet count correlated sig-
nificantly with both the grade of  activity and the stage 
of  fibrosis. However, neither ALT nor HCV RNA load 
demonstrated statistically significant correlations with 
the grade of  activity or the stage of  fibrosis. With regard 
to other laboratory parameters, INR, albumin and alka-
line phosphatase levels were significantly correlated with 
stage of  fibrosis but not with grade of  activity, whereas 
serum bilirubin was significantly correlated with grade 
of  activity but not with stage of  fibrosis (Table 3).

The results of  our study revealed a significant correla-

2990 June 21, 2012|Volume 18|Issue 23|WJG|www.wjgnet.com

  Item
Non-cirrhotic group 
(F0, F1, F2 and F3)

Cirrhotic group 
(F4) P  value

n  (124) n  (30)

  Age, yr         37.19 ± 9.58         47.87 ± 7.76   0.0002
  Gender, n (%)
     Male         86 (69.35)              18 (60)
     Female         38 (30.65)              12 (40)
  AST (IU/mL)         48.84 ± 42.7              61 ± 20.4   0.01
  ALT (IU/mL)       60.235 ± 42.3           57.7 ± 24.69   0.68
  Alkaline 
  phosphatase (U/L)

      81.654 ± 38.4            111 ± 42.5   0.004

  Total bilirubin 
  (mg/dL)

        0.787 ± 0.30         1.003 ± 0.38   0.07

  Albumin (g/dL)         5.803 ± 0.789             4.1 ± 0.42   0.004
  INR         1.127 ± 0.092         1.254 ± 0.12   0.0001
  Platelet count 
  (/mm3)

      213.75 ± 66.1       151.87 ± 73.79   0.001

  HCV viraemia, 
  IU/mL

893 015.72 ± 1 571 254.86 347 974.86 ± 536 542.77   0.23

Table 1  The demographic and laboratory data of all patients 
(mean ± SD)

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; INR: 
International normalized ratio; HCV: Hepatitis C virus.

Table 2  Mean values (± SD) of aspartate aminotransferase-
to-alanine aminotransferase ratio, aspartate aminotransferase-
to-platelet ratio index, age platelet index, cirrhosis discrimi-
nating score and Göteborg University Cirrhosis Index in non-
cirrhotic and cirrhotic groups of chronic hepatitis C virus 
infected patients

  Variable Non-cirrhotic group (F0, 
F1, F2 and F3), n  (124)

Cirrhotic group (F4), 
n  (30) P  value

  AAR              0.84 ± 0.31            1.23 ± 0.47 0.001
  APRI            0.078 ± 0.09          0.118 ± 0.07 0.02
  API              2.98 ± 2.21            5.87 ± 1.99 0.0001
  CDS              5.48 ± 1.36                 6 ± 1.31 0.17
  GUCI            0.913 ± 1.27        1.6573 ± 0.89 0.001
  Pohl score         +ve 12 (9.67%)       +ve 12 (40%) 0.004

       -ve 112 (90.3%)        -ve 18 (60%)

AAR: Aspartate aminotransferase-to-alanine aminotransferase ratio; APRI: 
Aspartate aminotransferase-to-platelet ratio index; API: Age platelet index; 
CDS: Cirrhosis discriminating score; GUCI: Göteborg University Cirrhosis 
Index.

  Variable
Stage of fibrosis Grade of activity

Correlation 
coefficient

P  value Correlation 
coefficient

P  value

  Age            0.4  0.0003          0.3  0.005
  AST            0.3  0.003          0.3  0.006
  ALT            0.2  0.07          0.9  0.1
  Alkaline phosphatase            0.3  0.006          0.2  0.08
  Total bilirubin            0.2  0.07          0.3  0.003
  Albumin            -0.3  0.002         -0.2  0.08
  INR            0.4  0.001          0.2  0.13
  Platelet count            -0.5  0.000001         -0.4  0.0002
  HCV RNA load            -0.07  0.5          0.07  0.5

Table 3  The correlation between age and variable laboratory 
data, and the stage of fibrosis and grade of necroinflamma-
tory activity

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; INR: 
International normalized ratio; HCV: Hepatitis C virus.
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tion between APRI, API and GUCI, and both the grade 
of  activity and the stage of  fibrosis. CDS correlated 
significantly with the stage of  liver fibrosis but not with 
the grade of  necroinflammatory activity. In contrast, the 
AST/ALT ratio had no significant correlation with either 
the stage of  fibrosis or the grade of  activity (Table 4).

For non-invasive diagnosis of  liver cirrhosis (F4), 
using AAR, APRI, API and GUCI, Table 5 and Figure 
2 show the cutoff  values, sensitivity, specificity, positive 
predictive values (PPV), negative predictive values (NPV), 
and area under the receiver operating characteristics 
curve of  these parameters.

DISCUSSION
Although it is costly, requires hospitalization for at least 
6-18 h, is invasive and carries a risk of  complications 
with an associated morbidity rate between 0.3% and 0.6% 
and mortality rate of  0.05%, liver biopsy remains the 
gold standard for assessing liver histology[34-36]. However, 
limitations of  liver biopsy include the underestimation 
of  fibrosis stage, given that only 1/50 000 of  the organ 
is removed[37], and the reported inter- and intra-observer 
discrepancies rates of  10%-20%[38,39].

In this study, we found that the optimal cutoff  AAR-
value for diagnosing cirrhosis was ≥ 1.2, with a sensitiv-
ity of  46%, specificity of  88.7% and PPV and NPV of  
50% and 87.3%, respectively. These results support pre-
vious findings by Giannini et al[40], who recommended an 
AAR value of  ≥ 1 as a cutoff  value for diagnosing cir-
rhosis. However, Ehsan et al[41] reported a higher cutoff  
value (≥ 1.5) for diagnosing cirrhosis, with a sensitivity 
of  44% and a specificity of  91%. 

Elevation of  the AST/ALT ratio in cirrhotic patients 
may be explained by the reduction in AST clearance, 
which leads to an increase in serum AST levels. In addi-
tion, advanced liver disease may be associated with mi-
tochondrial injury, resulting in increased release of  AST 
present in the mitochondria and cytoplasm[42].    

Thrombocytopenia in patients with advanced fibrosis 

may be due to reduced hepatic production of  thrombo-
poietin, increased splenic sequestration of  platelets sec-
ondary to portal hypertension or the myelosuppressive 
action of  HCV[43,44].

Results from the current study revealed a significant 
correlation between APRI and both the stage of  liver fi-
brosis and the grade of  activity. The optimal cutoff  APRI 
value for the diagnosis of  cirrhosis was ≥ 1.36, which was 
consistent with findings by Ichino et al[45] and Ehsan et al[41], 
who reported cutoff  values of  1.3 and 1.5, respectively. 

In the present study, we found a significant correla-
tion between API and both the stage of  fibrosis and 
the grade of  activity (P < 0.001 for both). Our results 
revealed that the optimal AP index cutoff  value for the 
diagnosis of  cirrhosis was ≥ 5.5, with 60% and 80.6% 
sensitivity and specificity, respectively, and 42.86% and 
89.29% PPV and NPV, respectively. The results of  the 
current study are in agreement with the results of  previ-
ous studies by Lackner et al[46] and Poynard et al[47]. 

Results from this study showed that there was a sig-
nificant correlation between GUCI and both the stage 
of  liver fibrosis and the grade of  activity. We recommend 
a GUCI value of  ≥ 1.56 as an optimal cutoff  value for 
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Table 4  The correlation between the aspartate aminotrans-
ferase-to-alanine aminotransferase ratio, aspartate aminotrans-
ferase- to-platelet ratio index, age platelet index, cirrhosis 
discriminating score and Göteborg University Cirrhosis Index 
and the grade of necroinflammatory activity and the stage of 
fibrosis

  Variable
Stage of fibrosis Grade of activity

Correlation coefficient P  value Correlation coefficient P  value

  AAR 0.2 0.054 0.1 0.23
  APRI 0.4 0.00006 0.4 0.001
  API 0.6 0.000001 0.5 0.00002
  CDS 0.4 0.0002 0.2 0.056
  GUCI 0.5 0.0001 0.3 0.003

AAR: Aspartate aminotransferase-to-alanine aminotransferase ratio; APRI: 
Aspartate aminotransferase-to-platelet ratio index; API: Age platelet index; 
CDS: Cirrhosis discriminating score; GUCI: Göteborg University Cirrhosis 
Index.

90.30%

Cirrhotic group (F4)Non cirrhotic group 
(F0, F1, F2 and F3)

60%

40%

9.67%

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%

Pohl score +ve
Pohl score -ve

Figure 1  Positive and negative Pohl score in non-cirrhotic and cirrhotic 
patients with chronic hepatitis C virus infection.
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Sensitivity Specificity

API                GUCI             APRI                AAR

60%60%

80.60%
85.50% 87.10%

46.70% 46%

88.70%

Figure 2  Sensitivity and specificity of age platelet index, Göteborg Uni-
versity Cirrhosis Index, aspartate aminotransferase to platelet ratio index 
and aspartate aminotransferase/alanine aminotransferase ratio in diag-
nosing cirrhosis in patients with chronic hepatitis C virus infection. API: 
Age platelet index; GUCI: Göteborg University Cirrhosis Index; APRI: Aspartate 
aminotransferase to platelet ratio index; AAR: Aspartate aminotransferase/ala-
nine aminotransferase ratio.
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the diagnosis of  cirrhosis, with 60% sensitivity, 88.7% 
specificity, and a PPV and NPV of  89.83% and 80.52%, 
respectively. These results supported those reported by 
Islam et al[48], who found a significant correlation between 
GUCI and both stage of  fibrosis and grade of  activity. 
Similar results were reported by Ehsan et al[41], who recom-
mended a GUCI cutoff  value of  ≥ 1.5 for the diagnosis 
of  cirrhosis, with 89% specificity and 74% sensitivity. 

In the present study, we found a statistically signifi-
cant correlation (P = 0.004) between positive Pohl score 
(AAR ≥ 1, and platelet count < 150 × 109/L) and the 
presence of  cirrhosis (F4). These findings supported 
the results of  Pohl et al[27] and Lackner et al[46], who con-
firmed the diagnostic accuracy of  the Pohl score in sig-
nificant fibrosis and cirrhosis. 

In our study, there was a significant correlation be-
tween CDS and stage of  liver fibrosis (P < 0.001), but 
the relationship was not significant with regard to the 
grade of  activity (P = 0.056). The CDS values were not 
significant between the cirrhotic and non-cirrhotic pa-
tients (P = 0.17), which disagreed with results reported 
by Ichino et al[45], who recommended a CDS value of  ≥ 
8 as a cutoff  value for the diagnosis of  cirrhosis.

Some studies showed no correlation between the 
histological outcome and HCV-RNA levels, while other 
reports suggested that the viral titer may influence the 
severity of  liver damage and that high titer viremia cor-
relates with the most severe liver damage[49]. The current 
study revealed no significant correlation between HCV 
RNA load as measured by quantitative PCR and both 
the grade of  activity and fibrosis stage.

Our results agreed with the studies conducted by Lee 
et al[50] and Saleem et al[51]. In contrast, Kato et al[52] found 
significantly higher HCV RNA loads in patients with 
chronic active hepatitis and cirrhosis compared to those 
with chronic persistent hepatitis. These discrepancies 
could be attributed to the fact that serum HCV RNA 
load is not a stable parameter because it fluctuates[53]. In 
addition, a high amount of  circulating HCV does not al-
ways imply a more active state of  viral replication in the 
liver nor does it indicate a more severe degree of  liver 
disease. HCV is known to replicate both within the liver 
as well as in extra-hepatic sites[54,55].

In conclusion, the API index, APRI, AST/ALT ratio 
and GUCI showed good accuracy, moderate sensitivity, 
and high specificity for the diagnosis of  early cirrhosis. 
These measures also demonstrated significant correlation 

with both the stage of  liver fibrosis and the grade of  ac-
tivity. The combination of  these non-invasive biochemi-
cal markers may replace the requirement for liver biopsy, 
particularly for cases with cirrhosis or early cirrhotic 
changes in which the procedure has known limitations 
and complications.

COMMENTS
Background
Hepatitis C virus (HCV) is one of the major causes of chronic liver diseases 
worldwide. It has been associated with increased morbidity and mortality in 
hepatocellular carcinoma. In patients with chronic HCV infection, liver biopsy is 
essential to the assessment of hepatic fibrosis. Evaluating the degree of fibrosis 
is an important step in determining the need and priority for treatment with anti-
viral drugs. However, liver biopsy is a costly and invasive procedure with a risk 
of complications and a tendency to underestimate liver fibrosis. Hence, alterna-
tive non-invasive diagnostic tools are needed. 
Research frontiers
In the area of liver cirrhosis assessment, the focus of research is on how to use 
biochemical markers and indices [aspartate aminotransferase (AST)/alanine 
aminotransferase (ALT) ratio (AAR), AST to platelet ratio index (APRI), age 
platelet index (API), cirrhosis discriminating score (CDS), Göteborg University 
Cirrhosis Index (GUCI) and Pohl score] calculated from simple routine labora-
tory tests, such as serum levels of bilirubin, ALT, AST, albumin and platelet 
count, to determine the severity of liver fibrosis and to evaluate their accuracy 
in comparison to liver biopsy. 
Innovations and breakthroughs
The results showed that APRI, API, GUCI and CDS were significantly cor-
related with the degree of liver fibrosis. AAR, APRI, API, GUCI and Pohl score 
can accurately diagnose early liver cirrhosis. AAR and GUCI gave the highest 
accuracy for the diagnosis of liver cirrhosis (80.5%). These simple biochemical 
markers, especially when used in combination, may decrease the use of liver 
biopsy in the assessment of fibrosis and diagnosis of cirrhosis in patients with 
chronic HCV infection. 
Applications 
The study results suggest that these biochemical markers can identify signifi-
cant fibrosis and cirrhosis in patients with chronic HCV; their combined applica-
tion may decrease the need for liver biopsy, thereby reducing its associated 
costs and complications. Important fields for further study include the use and 
evaluation of these markers for repeated assessment in monitoring the progres-
sion of liver fibrosis and its regression following interferon treatment in patients 
with chronic hepatitis C.
Terminology
CDS, GUCI and Pohl score are indices calculated to develop noninvasive diag-
nostic markers of liver fibrosis depending on simple biochemical tests such as 
platelet count, AST and ALT.
Peer review
In this paper, the authors focused on the noninvasive assessment of liver fi-
brosis in Egyptian patients with chronic HCV infection using different indexes. 
It is potentially interesting and well-written and provides useful information in a 
selected population with a high prevalence of chronic HCV infection.
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  Item Cutoff value Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) AUROC P value

  AAR            1.2            46           88.7             50 87.3 80.5 0.761 0.002
  APRI            1.36            46.7           87.1             46.7 87.1 79.2 0.697 0.018
  API            5.5            60           80.6             42.9 89.3 76.6 0.826 0.000
  GUCI            1.56            60           85.5             50 89.8 80.5 0.783 0.001

Table 5  The accuracy of different ratios and indices in the diagnosis of early liver cirrhosis

AAR: Aspartate aminotransferase-to-alanine aminotransferase ratio; APRI: Aspartate aminotransferase-to-platelet ratio index; API: Age platelet index; 
GUCI: Göteborg University Cirrhosis Index; PPV: Positive predictive value; NPV: Negative predictive value; AUROC: Area under the receiver operating 
characteristics.
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