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Abstract: Background and Aim: To assess the value of FIB-4 to both AAR and APRI indexes and their values to 
differentiate mild to moderate fibrosis from advanced fibrosis in HCV genotype 4-infected Egyptian patients in 
comparison to liver biopsy. Methods: 202 genotype 4 HCV-infected Egyptian patients were included. Results: 
There was a significant relationship between fibrosis stages and serum indices except AAR. A gradual increase in 
the level of FIB-4, AAR and APRI indices were observed with advancement of the fibrosis stages. The FIB-4 score 
had the best diagnostic accuracy for advanced fibrosis followed by AAR, and APRI. As the NPV for FIB-4 score is 
90% using the lower cut-off, this test may have sufficient accuracy to be used clinically to exclude advanced 
fibrosis. Conclusion: FIB-4 index is a noninvasive test for the assessment of liver fibrosis. It is more sensitive and 
accurate than both AAR and APRI in defining the degree of fibrosis. It can be used efficiently in cases of chronic 
HCV mono infection. A score of <1.26 and >2.1 enables the correct identification of patients with HCV infection 
genotype 4 who have significant fibrosis and could avoid liver biopsy examination in 65.8% of cases. Because the 
FIB-4 index is readily available, inexpensive, and reproducible, it could replace expensive and/or invasive methods 
to assess liver fibrosis, especially in developing countries, to detect patients who need antiviral treatment and to 
monitor liver fibrosis progression or regression. 
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1.Introduction 

Chronic Hepatitis C (CHC) remains a major 
health problem with around 170 million individuals 
affected worldwide.1. Prevalence of chronic hepatitis 
C in Egypt is extremely high, affecting 15% to 20% 
of the population. HCV is the leading cause of liver 
disease in Egypt and is one of the country’s major 
health problems. Genotype 4 is the predominant 
genotype of HCV in Egyptian patients (up to 91%). 
Genotype 4 is prevalent in developing countries in 
Africa and the Middle East2.  

According to the Egyptian MOH&P guidelines, 
liver biopsy is mandatory for chronic HCV patients in 
order to receive free (insured) anti-viral therapy. 
CHC patients with no or minimal fibrosis at 
presentation appear to progress slowly and treatment 
possibly could be delayed or withheld to prevent 
cirrhosis.3 On the other hand, patients with significant 
fibrosis progress to cirrhosis over a 10-20 year period 
so antiviral treatment should be strongly considered4. 
Because of limited resources, there is a need to 
allocate the expensive therapy to the sickest patients. 
If we have a surrogate marker of fibrosis to identify 

the advanced fibrosis, this will identify patients with 
high priority for treatment. 

The gold standard for assessing hepatic fibrosis 
is liver histology. Liver biopsy is however limited by 
its invasive nature5-7, poor acceptance, especially 
when repeated measures are required; availability and 
cost, particularly in developing countries; intra-and 
inter-observer variability8,9and sampling errors, 
which produce approximately 24% of false negatives 
for cirrhosis.10,11 

Poynard et al.12 observed discordances in 29% 
of patients that were due to marker failure and liver 
biopsy failure in 2.4% and 18% of cases, 
respectively. Furthermore, to evaluate diffuse liver 
diseases in a reliable manner, a specimen sample 
measuring at least 15 mm is needed.13 Bedossa et 
al.14 showed recently that only 65% of biopsies 
relying on 15-mm samples led to correct diag noses, 
whereas 75% of biopsies relying on 25-mm samples 
were correct. Because there were no benefits to 
taking bigger samples, the investigators suggested 
that 25-mm samples are necessary to evaluate fibrosis 
accurately. 
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Consequently, noninvasive tests to assess 
hepatic fibrosis have been developed, such AST/ALT 
ratio (AAR)15 and the AST-to-platelet ratio index 
(APRI)16, which combine several biochemical 
parameters. 

A simple noninvasive test for liver fibrosis 
known as the FIB-4; a test which produces interesting 
results using special formula. 

This study was designed to assess the value of 
the FIB-4 index and its threshold values to 
differentiate mild to moderate fibrosis from advanced 
fibrosis in HCV-infected patients and compare the 
FIB-4 index to AAR and APRI indexes in 
comparison to liver biopsy.  
 
2.Patients and Methods: 

Prospectively, 202 HCV-infected consecutive 
Egyptian patients attending at the Hepatology 
Department, Theodor Bilharz Research Institute, 
Egypt, for evaluation of their chronic liver disease. 
The patients were subjected to thorough clinical 
examination and were assessed by laboratory 
investigations; abdominal ultrasonography; and liver 
biopsy using Menghini needle for histopathologic 
examination. All patients gave informed consent 
prior to participation in the study in conformance 
with the guidelines of the 1975 Declaration of 
Helsinki as reflected by approval of the institution's 
human research ethical committee. All procedures, 
including liver biopsy, were medically indicated for 
patient management.  

All the cases corresponding to the following 
criteria: (1) anti HCV- and HCV-RNA–positive 
Genotype 4 (2) liver biopsy prior to any antiviral 
therapy (3) laboratory assessments allowing FIB-4 
calculation (AST, ALT, Bilirubin, Platelet count) 
performed on the same day as liver biopsy or on the 
preceding day (4) absence of HIV, HBV infection, 
alcohol consumption, other liver co-morbidity, 
including hemochromatosis, Wilson’s disease, α1-
antitrypsin deficiency, autoimmune hepatitis, and 
nonalcoholic steatohepatitis and absence of immune 
suppression.  

 
Laboratory Investigations: 

Liver function tests were done using 
commercially available kits. Hepatitis B markers 
were tested using enzyme immunoassay kits (Abbott 
Laboratories; North Chicago, Illinois). CHC was 
confirmed by HCV infection persisting for longer 
than 6 months (HCV-RNA positive) and increased 
ALT values. Circulating anti-HCV antibodies were 
detected using Murex enzyme immunoassay kit 
(Murex Diagnostics; Dartford, U K), and the 
presence of HCV-RNA in patients' sera was detected 

by PCR using the Amplicor test Roche Diagnostic 
Systems; Meylan, France).  

We used the FIB-4 index for semi-quantitative 
evaluation of fibrosis in 202 HCV mono-infected 
patients. We calculate APRI index as AST level 
(UNL)/platelets counts (109/L) x 10016, then, 
compare the results of FIB-4 and APRI with the 
results of liver biopsy. 

Serum AST and ALT levels were routinely 
measured in our hospital; usual upper normal values 
were 45 IU/l for men and 40 IU/l for women and 65 
IU/l for men and 50 IU/l for women, respectively. 
Platelet counts were performed in the same hospital; 
normal values ranged between 150,000 and 
400,000/ml3.  

All liver biopsies were analyzed in the 
pathology department and all interpretations were 
supervised by a senior expert. The degree of activity 
and the extent of fibrosis were assessed using the 
Metavir scoring system.  

The FIB-4 values were calculated automatically 
using the formula: age (years) X AST [U/l]/(platelets 
[109/l] X(ALT [U/l])1/2, in which the age of the 
patient was the age at the time of the liver biopsy. No 
financial support had been given. All informations in 
the study can be shared with others. 

 
Statistical Analysis 

The data were analyzed using statistical package 
SPSS version 18.0 for windows (SPSS Inc., Chicago, 
IL). Diagnostic results between patients were 
compared using the non-parametric Wilcoxon-Mann-
Whitney U-test while Chi-square (χ2) test was used 
to compare categorical data. The independently 
distinguished values of biochemical markers APRI, 
FIB-4 and AAR for the prediction of significant 
fibrosis and cirrhosis were evaluated using univariate 
and multiple regression analysis. Area under the 
receiver operating characteristic (ROC) curves 
(AUROCs) was used to compare and deduce the 
diagnostic accuracies of the selected bio-markers. In 
ROC curves, the true positive rate (sensitivity) is 
plotted as a function of the false positive rate (100-
specificity) for different cut-off points. To assess the 
association between non-invasive diagnostics and 
histology (the golden standard), linear and binary 
logistic regression analyses were performed. 
I. Logistic regression model: 
y = exp [_3.858 - (0.0249 X age) - (0.7464 X sex) - 
(1.0039 X FIA-4 Index) - (0.0302 X platelet) -
(0.0691 X bilirubin)] 
With age provided in years, male sex = 1, female sex 
= 0, 
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3.Results:  
The data collection takes 12 months with no 

drop outs. Non of the patients received anti-viral 
treatments before undergoing the test. 

The demographic and clinico-laboratory results 
of the 202 patients (male/female 162/40; 
80.2%/19.2%) with anti-HCV and HCV-RNA–PCR 
positive without serologic evidence of co-infection 
with HBV and HIV are showed in Table 1. 

Concerning liver function tests serum ALT 
levels ranged from 4.1 to 757 IU/L (mean±SE, 
93.64±6.36) and that of AST from 7 to 308 IU/L 
(mean ±SE, 66.71±3.55); platelet count ranged from 
78X103/mL to 383X 103/mL with a mean value 
(±SE) of 197 (±4.3). 16 (7.9%) patients were scored 
as F0 (no fibrosis), 54 (26.7%) as F1 (mild fibrosis), 
38 (18.8%) as F2 (moderate fibrosis), 40 (19.8%) as 
F4 (moderate to severe fibrosis), and 54 (26.7%) as 
F4 (cirrhosis). 
 
Relationship between clinico-laboratory findings 
and fibrosis 

Univariate analysis revealed that serum viral 
loads, bilirubin, platelet count, AST and ALT levels 
were significantly different in various fibrosis stages 
however no statistically significant between age and 
gender (p=.629, p = 0.825).  

As the identification of patients with advanced 
fibrosis is of clinical importance, the clinical and 
laboratory features of subjects with no/mild fibrosis 
(stage F0-F2) were compared with patients with 
advanced fibrosis (stage F3-F4) and the results are 
shown in table 2. 

 There was a significant relationship between 
fibrosis stages and serum indexes except AST/ALT 
(AAR) (p >0.05). A gradual increase in the level of 
AAR, APRI and FIB-4 indexes were observed with 
advancement of the fibrosis stages. Patients with 
significant fibrosis or cirrhosis had higher level of 

ALT, AST and lower platelet count than those 
without significant fibrosis or cirrhosis in univariate 
analysis. AST and ALT levels correlated positively 
(both correlation coefficients r = 0.3, p<0.05) 
whereas platelet count correlated negatively (r = –
0.28, p =0.02) with the stage of fibrosis. In this study, 
the increasing AAR was associated with advanced 
fibrosis and a cut-off value of >1 was associated with 
higher risk of advanced fibrosis. 

The AUROCs of the serum non-invasive 
indexes scores are shown in (Table 3). The FIB-4 
score had the best diagnostic accuracy for advanced 
fibrosis (AUROC 0.68), followed by AST/ALT ratio 
(AUROC 0.64), and APRI (AUROC 0.62). AUROC 
of FIB-4 was higher than APRI (p <0.05) for 
differentiating minimal fibrosis from significant 
fibrosis (Figures 2,3). By using published cut-off 
values for each index, we analyzed the sensitivity and 
specificity of each index for significant fibrosis and 
cirrhosis. Patients with minimal fibrosis can be 
identified from advanced/significant or cirrhotic 
patients using APRI, FIB-4 and AAR with sensitivity 
of 39.3%, 81% and 23.08%; and specificity of 71.7%, 
89.8% and 69.4 respectively. The discrimination of 
advanced from minimal fibrosis at a cut-off value for 
APRI >1.3, FIB-4 >2.1 and AAR>1 have 76.4%, 
64.9% and 39.1% sensitivity and 88.5%, 89.7% and 
76.9% specificity respectively.  

As the NPV for FIB-4 score is 89.4% using the 
lower cut off, this test may have sufficient accuracy 
to be used clinically to exclude advanced fibrosis. 
Using this approach, a significant proportion of 
patients; 133/202 (65.8%) could avoid liver biopsy 
using this test (Table 4). The NPV for AAR and 
APRI using the lower cut off values are low (33.3% 
and 65.7%). As the PPV were modest for all 
noninvasive tests, ranging from 44.5% to 56.5%, it 
was felt they were not accurate enough to be used as 
an alternative to liver biopsy. 

 
Table.1: Baseline characteristic of the studied patients according to metavir system  

 F0 F1 F2 F3 F4 
Mean age (yrs)±SEM 48.1±2.4 47.1±1.0 46.7±1.4 47.8±6.9 49.0±0.96 
Gender (%) 16 (7.9%) 54 (26.7%) 38 (18.8%) 40 (19.8%) 54(26.7%) 
 ALT (UI/L) 
Mean ± SEM 

 
58.7±6.0 

 
80.8±7.1 

 
91.8±11.04 

 
113.4±24.4 

 
103.71±10.9 

AST (UI/L) 
Mean ± SEM  

 
41.8±4.4 

 
55.26±5.9 

 
61.84±7.46 

 
67.5±5.9 

 
86.17±8.7 

Bilirubin 
Mean ± SEM 

 
14.0±8.9 

 
12.0±5.6 

 
13.0±7.2 

 
12.0±5.6 

 
16.6±9.8 

Platelets count (103/mL) 
Mean ± SEM 

 
217.4±13.2 

 
207.02±7.9 

 
204.39±11.6 

 
199.27±9.6 

 
178.13±8.6 

 

 
 



Life Science Journal 2013; 10(3)                                                             http://www.lifesciencesite.com 

1750 

 

Table 2. Univariate analysis of parameters between patients with and without significant fibrosis, and between 
patients with and without cirrhosis. 

 fibrosis stage (n=202) 
 F0-1 (n=70) F2-4 

(n=132) 
P-value F0-3 

(148) 
F4 

(n=54) 
P-value 

ALT (UI/L) 
Mean ± SEM 

 
75.6±5.8 

 
99.3±9.1 

 
<0.02 

 
89.9±7.7 

 
103.7±10.9 

 
<0.01 

AST (UI/L) 
Mean ± SEM 

 
52.2±4.7 

 
72.49±3.9 

 
<0.01 

 
58.79±3.4 

 
86.2±8.7 

 
<0.001 

Bilirubin 
Mean ± SEM 

 
16.7±7.8 

 
14.3±5.8 

 
<0.05 

 
12.8±6.3 

 
16.6±9.8 

 
<0.05 

Platelets count (103/mL) 
Mean ± SEM 

 
209.4±6.7 

 
191.8±3.6 

 
<0.01 

 
205.4±5.0 

 
178.1±8.1 

 
<0.001 

APRI 
Mean ± SEM 

 
0.69±0.48 

 
1.08±0.04 

 
<0.01 

 
0.77±0.56 

 
1.32±0.09 

 
<0.001 

FIB-4 
Mean ± SEM 

 
1.44±0.78 

 
1.64±0.08 

 
<0.01 

 
1.55±0.91 

 
2.29±0.48 

 
<0.001 

AAR 
Mean ± SEM 

 
0.84±0.07 

 
1.03±0.09 

 
>0.138 

 
0.86±0.09 

 
1.27±0.20 

 
<0.001 

The relationship between the fibrosis stages and three indexes: AAR, APRI and FIB-4 are illustrated in Figure 1. 
 
Table 3. Comparison between Cut-off biochemical markers for the prediction of significant fibrosis. 
 
FIB-4 

Cut-off AUC Sen % 
 

Spec% 
 

PPV 
 

NPV F0-F1 
(n = 70) 34.6% 

F2-F4  
(n=132) 65.3% 

< 2.1 0.65 64.9 89.7 56.58 92.5 61/47 7/87 
> 1.26 0.68 81.0 89.8 81.5 89.4 88/20 10/84 

 
APRI  

Cut-off  Sen % 
 

Spec% 
 

PPV 
 

NPV F0-F2 
(n = 108) 53.4% 

F3-F4  
 (n=94) 46.5 

≤ 0.8 0.62 39.3 71.7) 46.2 65.7 46/24 71/61 
> 1.3 0.76 76.4 88.5 78.5 87.1 15/55 115/17 

 
AAR 

Cut-off  Sen% 
 

Spec% 
 

PPV 
 

NPV F0-F3 
(n=148)73.3% 

F4(n=54) 
26.75% 

<1 0.64 23.08 69.4 44.44 45.95 49/95 30/28 
>1 0.54 39.1 76.9 81.08 33.3 120/28 36/18 

 

Table 4: Percentage of patients avoided liver biopsy using different cut-off value 
 Cut-off Patients avoiding liver biopsy* False negative result 

FIB-4 <2.1 133/202 (65.8%) 10 (7.5%) 
APRI ≤ 0.8 24/202 (11.9%) 5 (20.8%) 
AAR <1 149/202 (73.8%) 22 (14.8%) 

 

  
Figure 1: Box plots of the AAR, APRI and FIB-4 for different fibrosis stages. 
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Figure 2: Diagnostic of significant Fibrosis 

 

 
Figure 3: Diagnostic of cirrhosis 

 
 
  

 

4. Discussion: 
The FIB-4 score was originally developed for 

HIV-HCV co-infection, but was confirmed also for 
HCV infection, with performances similar to the 
Fibro test for the diagnosis of severe fibrosis (F3 and 
F4), with AUROC 0.8519,20. 

We found that FIB-4 score has the best 
diagnostic value if we use a cut off value between 
>1.26 and <2.1. This is in contrary to others who use 
a cut off value between >1.45 and <3.2519,20 and in 
accordance with others 21,22. 

Using a cut off value of >1.26, the area under 
curve (AUC) was 0.68 and it has a sensitivity of 81%, 
specificity of 89.8%. Our results showed a high NPV 
(89.4%) for exclusion of advanced fibrosis in patients 
with chronic HCV genotype 4. This suggests that it 
could be used clinically to exclude advanced fibrosis 
in these patients. Using a cut off <2.1 FIB-4 has a 
PPV of 56.5% with specificity of 89.7% to confirm 
the presence of advanced fibrosis. Our results are in 
agreement with Sterling18 and Vallet-Pichard19 but 
using different cut off values. A cut off value of < 
1.45 FIB-4 has a NPV for the exclusion of advanced 
fibrosis of 90%, while a cut off value > 3.25 has a 
PPV for the diagnosis of advanced fibrosis of 65%.18 

At a cut off value of < 1.45, Vallet-Pichard19 
observed a high NPV of 94.7% with a sensitivity of 
74.3% to exclude severe fibrosis. Whereas, for 
confirming the presence of advanced fibrosis at 
cutoff value > 3.25, FIB-4 had a PPV of 82.1% with 
specificity of 98.2%.18 When we used FIB-4 with cut 
off value between >1.45 and <3.25, the sensitivity 
was 47.9% and specificity of 84.6% and NPV of 87% 
with the low cut off value, while on using the high 
cut off value, the sensitivity was 15.2%, specificity of 
84.84% and PPV of 88.9%. However, our results are 
in contrary to Ahmad et al23 who observed a low 
NPV (70%) for excluding significant fibrosis; 

however, they detected a PPV of 83% with 
specificity of 45% for the presence of advanced 
fibrosis at cut off value > 3.25.  

We are like others who used a new cut off 
values. Trang et al.,22 proposed new cut off values of 
FIB-4 ≤ 1.39 for F0-F1 and ≥2.05 for F2-F4 stage in 
HCV/HIV co infected patients. At these cut offs, 
Ahmad et al., 23 observed sensitivity 52%, specificity 
76%, PPV 63% and NPV 68% for no/minimal 
fibrosis and 60%, 63%, 68% and 55% for advanced 
fibrosis, respectively. Although, they observed low 
statistical values, their results were in accordance to 
advance stage prediction. The cut off values proposed 
by Trang et al., better predict fibrosis stages in co 
infected patients. When we applied these cut off 
values, we have the most accurate results and we 
applied on only HCV infected patients. 

FIB-4 can help us to avoid liver biopsy in 133 
of 202 patients (65.8%) with low false negatives 10 
patients (7.5%). McPherson et al., 24 reported 62% 
with 5% false negatives. 

Strikingly, AUCs for a typical study were 
shown to fluctuate in a range from 0.67 to 0.98 for 
the same test and the same type of liver disease 
depending on the distribution of stages within the 
cohort25. This means that AUCs obtained in different 
studies should not be compared directly, but a 
unifying correction for the stage distribution should 
be performed first26. Our studied patients had mainly 
advanced fibrosis (F2-4 132; 65.3%) with less cases 
with minimal or no fibrosis (F0-1 70; 34.6%). 
Therefore, the current utility of non-invasive 
diagnostic scores remains limited to pre-screening 
allowing physician to narrow the population of 
patient before definitive testing of liver fibrosis by 
biopsy of the liver. 

Stibbe et al., in 201127 reported that combining 
different non-invasive tests increases the accuracy of 
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diagnosis and may reduce the number of liver 
biopsies. However Park and coauthors specifically 
addressed this question and concluded that the 
simultaneous addition of several biomarkers adds 
only modestly to clinical predictive factors for the 
risk assessment of individual patients 28. 

APRI was less sensitive than FIB-4; 39.3% with 
specificity of 71.7% and NPV 65.7% at a cut off 
<0.8. Using a cut off of >1.3, sensitivity was 76.4%, 
specificity 88.5% and PPV 78.5% for predicting 
advanced fibrosis. Various studies reported quite 
different performance scores for the staging of 
fibrosis in HCV chronic hepatitis: 41-91% sensitivity, 
47-95% specificity and 60-82.7% accuracy for 
predicting significant fibrosis (F ≥ 2 Metavir); 38.4-
65.8% sensitivity, 86.7-93% specificity and 60-88% 
diagnostic accuracy for predicting cirrhosis16,29,30. A 
meta-analysis31 in 2007 proved that for a cut off value 
of 0.5, the APRI score had 81% sensitivity and 50% 
specificity for predicting significant fibrosis (F ≥ 2 
Metavir) and that for a cut off value of 1, the 
sensitivity and specificity for predicting cirrhosis 
were 76% and 71%. Sirli et al., in 201021 reported 
that, for a cut off value of 0.52, the APRI score had 
70% sensitivity and 81% specificity for predicting 
significant fibrosis (F ≥ 2 Metavir), with 97% PPV 
and 24.5% NPV. For a cut off value of 1.38, the 
APRI score had 93.3% sensitivity, and 83% 
specificity for the diagnosis of cirrhosis. For the cut 
off value of 0.5 proposed by Shaheen meta-analysis31, 
the APRI was slightly more sensitive (73% vs. 70%), 
but not as specific (75% vs. 80%) for predicting 
significant fibrosis (F ≥ 2 Metavir). For cirrhosis 
prediction, at the cut off value of 1 sensitivity 
remained at 93.3%, but the specificity decreased 
significantly to (69% vs. 83%). For a cut off value of 
0.52, 71% (107/150) of the patients were correctly 
classified as having or not having significant fibrosis, 
and for a cut-off value of 1.38, 82% (123/150) of 
patients were correctly classified as having or not 
having cirrhosis. For a cut off value of 1, as 
recommended by Shaheen31, 70.6% (106/150) were 
correctly classified. However recently, large meta-
analysis suggested that APRI can identify hepatitis C-
related fibrosis with only a moderate degree of 
accuracy32.  

Given the large number of Egyptian patients 
with chronic HCV genotype 4 who are currently 
referred for liver clinics for evaluation, use of these 
non-invasive tests could substantially reduce the 
number of liver biopsies being performed. This 
would result in significant benefit to patients by 
directing liver biopsy to those more likely to have 
advanced liver disease, as well as lead to cost 
savings.  

On the contrary, the PPVs for the 3 tests were 
modest and ranging from 45% to 81%. Therefore, 
these tests do not have sufficient accuracy to be used 
to diagnose advanced fibrosis. It would therefore 
seem appropriate to consider liver biopsy in all 
patients who have a value above the lower cut off for 
the chosen noninvasive score. Clearly, liver biopsy 
may also be indicated for individuals in whom the 
diagnosis in uncertain or where a coexistent disease 
may be suspected. 

More recently, hepatic fibrosis was assessed by 
liver stiffness measurement using transient 
elastography. However, transient elastography is not 
widely available, expensive and the success rate was 
poor in patients with a BMI>35..  

To conclude, FIB-4 index is a new noninvasive 
test for the assessment of liver fibrosis. FIB-4 is more 
sensitive and accurate than both AAR and APRI in 
defining the degree of fibrosis. It can be used 
efficiently in cases of chronic HCV mono infection. 
A score of <1.26 and >2.1 enables the correct 
identification of patients with chronic HCV infection 
genotype 4 who have significant fibrosis and could 
avoid liver biopsy examination in 65.8% of cases. 
Because the FIB-4 index is readily available, 
inexpensive, and reproducible, it could rapidly 
replace expensive and/or invasive methods to assess 
liver fibrosis, especially in developing countries, to 
detect patients who need antiviral treatment and to 
monitor liver fibrosis progression or regression. 
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	Using a cut off value of >1.26, the area under curve (AUC) was 0.68 and it has a sensitivity of 81%, specificity of 89.8%. Our results showed a high NPV (89.4%) for exclusion of advanced fibrosis in patients with chronic HCV genotype 4. This suggests that it could be used clinically to exclude advanced fibrosis in these patients. Using a cut off <2.1 FIB-4 has a PPV of 56.5% with specificity of 89.7% to confirm the presence of advanced fibrosis. Our results are in agreement with Sterling18 and Vallet-Pichard19 but using different cut off values. A cut off value of < 1.45 FIB-4 has a NPV for the exclusion of advanced fibrosis of 90%, while a cut off value > 3.25 has a PPV for the diagnosis of advanced fibrosis of 65%.18 At a cut off value of < 1.45, Vallet-Pichard19 observed a high NPV of 94.7% with a sensitivity of 74.3% to exclude severe fibrosis. Whereas, for confirming the presence of advanced fibrosis at cutoff value > 3.25, FIB-4 had a PPV of 82.1% with specificity of 98.2%.18 When we used FIB-4 with cut off value between >1.45 and <3.25, the sensitivity was 47.9% and specificity of 84.6% and NPV of 87% with the low cut off value, while on using the high cut off value, the sensitivity was 15.2%, specificity of 84.84% and PPV of 88.9%. However, our results are in contrary to Ahmad et al23 who observed a low NPV (70%) for excluding significant fibrosis; however, they detected a PPV of 83% with specificity of 45% for the presence of advanced fibrosis at cut off value > 3.25.
	We are like others who used a new cut off values. Trang et al.,22 proposed new cut off values of FIB-4 ≤ 1.39 for F0-F1 and ≥2.05 for F2-F4 stage in HCV/HIV co infected patients. At these cut offs, Ahmad et al., 23 observed sensitivity 52%, specificity 76%, PPV 63% and NPV 68% for no/minimal fibrosis and 60%, 63%, 68% and 55% for advanced fibrosis, respectively. Although, they observed low statistical values, their results were in accordance to advance stage prediction. The cut off values proposed by Trang et al., better predict fibrosis stages in co infected patients. When we applied these cut off values, we have the most accurate results and we applied on only HCV infected patients.

