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ABSTRACT
Aims: This study aimed to evaluate the utility of the P2/MS score in detecting liver fibrosis severity in patients with non-alcoholic 
steatohepatitis (NASH), alongside established noninvasive markers such as FIB-4 and APRI. Additionally, we sought to examine 
changes in these markers across patients with non-alcoholic fatty liver disease (NAFLD), NASH, and healthy controls, and their 
relationship with the NAFLD activity score (NAS).
Methods: A total of 264 patients were retrospectively analyzed: 99 healthy controls, 100 NAFLD patients, and 65 NASH patients 
diagnosed by liver biopsy. Laboratory parameters and noninvasive fibrosis scores (FIB-4, APRI, P2/MS) were compared among 
groups. In the NASH subgroup, we evaluated the ability of these indices to distinguish fibrosis stages and NAS ≥5. Statistical 
analysis was performed using IBM SPSS v25.0.
Results: The FIB-4 Index effectively distinguished fibrosis stages, particularly METAVIR 3&4 versus lower stages (p<0.001), 
and APRI also showed significant discriminatory capacity (p=0.005). In contrast, the P2/MS score did not show any significant 
association with fibrosis stages (p=0.137) or with group classification (control, NAFLD, NASH). Similarly, while FIB-4 and APRI 
increased progressively from control to NAFLD to NASH (p<0.001), P2/MS values remained statistically unchanged across 
groups. None of the noninvasive scores-including P2/MS-were effective in predicting NAS ≥5.
Conclusion: The P2/MS score failed to demonstrate clinical utility in differentiating fibrosis severity or distinguishing between 
NAFLD, NASH, and healthy individuals. In contrast, FIB-4 and APRI were significantly more reliable in identifying advanced 
fibrosis in NASH patients. These findings do not support the use of the P2/MS score in routine clinical assessment of NASH-
related fibrosis.
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INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) includes a range 
of liver diseases that go from the basic accumulation of fat 
in the liver tissue to the more severe form known as non-
alcoholic steatohepatitis (NASH), which can worsen over 
time. It affects more than a quarter of world population 
and is the leading cause of hepatic disease on a global scale.  
NAFLD is characterized by simple steatosis, while NASH 
is characterized by the presence of lobular inflammation, 
hepatocyte ballooning (with or without pericellular fibrosis), 
and/or Mallory-Denk bodies in addition to steatosis.1

NAFLD and particularly its potentionally progresive form 
NASH can lead to the development of advanced liver fibrosis, 
cirrhosis, and hepatocellular cancer. Approximately 5-10% of 
NASH patients progress to end-stage liver disease, while 15-
20% develop cirrhosis.2 The liver-specific mortality and overall 

mortality rates for individuals with NAFLD and NASH were 
0.77 and 11.77 per 1,000 person-years, respectively. Similarly, 
the liver-specific mortality and overall mortality rates for 
individuals with NAFLD and NASH were 15.44 and 25.56 per 
1,000 person-years, respectively.3 In addition, the presence of 
fibrosis in NAFLD patient was identified as the most significant 
prognostic factor for liver-related events and mortality.4

It is crucial to prioritize the detection of NAFLD, NASH, and 
liver fibrosis due to their significance.

A liver biopsy is considered the most reliable method for 
obtaining a diagnosis, as well as determining the severity 
(grade) and stage (fibrosis) of a disease. One of the main 
drawbacks of liver biopsy is its invasiveness. Additionally, a 
significant issue is the sample variability, which means that 
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the biopsy only reflects a very small portion (1/50,000) of the 
entire liver.5

While ultrasonography (USG) is commonly used to detect 
hepatosteatosis, its accuracy may be limited, particularly in 
cases of mild steatosis. The MRI (magnetic resonnace imaging) 
is highly sensitive and specific in detecting even mild steatosis. 
Regrettably, distinguishing between NASH and simple 
steatosis is not reliably possible with any of these imaging 
modalities. In addition, the imaging techniques currently 
available do not provide information about the extent of 
fibrosis in NASH. In addition, it should be noted that none of 
the non-invasive tests (NITs) are able to definitively diagnose 
NASH, which still requires a liver biopsy for confirmation.1 
The NAFLD activity score (NAS) is commonly utilized for 
diagnosis when a biopsy is conducted to assess NAFLD. In 
addition to the degree of steatosis, lobular inflammation and 
hepatocyte ballooning are parameters utilized in this scoring 
system. A NAS score ³5 or is highly linked with a diagnosis of 
“definite NASH”.6

With the absence of noninvasive diagnostic tests for 
NASH, researchers have been dedicated to creating reliable 
noninvasive tests for hepatic fibrosis.

Among frequently used NITs are FIB-4 (fibrosis-4), APRI 
(AST to Platelet Ratio Index), and P2/MS [platelet count² 
divided by the product of monocyte fraction (%) and 
segmented neutrophil fraction (%)]. The P2/MS score was 
first introduced in the context of chronic hepatitis B as a 
simple and cost-effective marker for liver fibrosis, showing 
good correlation with histological findings and potential to 
reduce the need for liver biopsy. Its rationale is based on the 
role of platelets and leukocyte subpopulations-particularly 
monocytes and neutrophils-in hepatic inflammation and 
fibrogenesis.7 Despite its initial validation in chronic hepatitis, 
limited evidence exists regarding its utility in patients with 
metabolic liver disease, especially in the NAFLD-NASH 
spectrum.

Therefore, this study aimed to evaluate the diagnostic 
performance of the P2/MS score in patients with NAFLD 
and biopsy-proven NASH, and to compare it with widely 
used noninvasive scores (FIB-4 and APRI). We hypothesized 
that the P2/MS score might demonstrate similar or superior 
accuracy in predicting fibrosis severity and differentiating 
NASH from simple steatosis.

METHODS
Patient Selection and Methods
Patients who applied to the Gastroenterology Clinic of İzmir 
Katip Çelebi University, Atatürk Training and Research 
Hospital between June 2017 and June 2019 and met the 
following criteria were retrospectively screened and included 
in the study. The study was conducted in accordance with 
the Helsinki Declaration. Ethics committee approval was 
obtained from the İzmir Katip Çelebi University Health 
Researches Ethics Committee (Approval Date: 19.12.2024, 
Decision No: 0323).

Study groups are as follows;

Group 1- Healthy (control) group: Patients without any liver 
disease who applied to the outpatient clinic with non-liver 
specific gastrointestinal complaints (dyspepsia, reflux and 

irritable bowel syndrome) were enrolled in this group. This 
group includes a total of 99 patients. 

Group 2-Simple fatty liver group (NAFLD group): 
Asymptomatic patients with fatty liver detected by USG, 
without underlying causes other than DM and obesity with 
normal liver function tests were enrolled in this group. There 
are 100 patients in this group. 

Group 3- NASH group: These are patients with fatty liver 
on USG, abnormal liver function tests on biochemical 
examination, with no other pathology explaining liver 
dysfunction, and with liver biopsies confirming NASH.  This 
group includes 65 patients.

The parameters examined in the groups’ patients are: Age, 
gender, AST, ALT, T.Bilirubin, D.Bilirubin, triglycerides (Tg), 
LDL, CRP, leukocytes, RDW, MPV, PLT, HG, Neut%, Mono%, 
NAS score, USG (stage of steatosis), presence of cholelithiasis. 

Among the noninvasive fibrosis scores evaluated were FIB-4, 
APRI, and P2/MS.

The P2/MS score was calculated using the following 
formula: P2/MS=(platelet count×10⁹/L)²÷[monocyte fraction 
(%)×neutrophil fraction (%)].

In addition, the METAVIR fibrosis score was determined 
from liver biopsies in group 3.

Exclusion criteria were; age under 18 and pregnancy.

Evaluation of the data;

•	 Presence of a statistically significant difference between 
control, NAFLD and NASH groups in terms of parameters 
given above

•	 In the NASH group, determination of the efficacy of 
non-invasive fibrosis scores in predicting fibrosis grades 
in patients with steatohepatitis and the NAS score 5 or 
higher 

Statistical Analysis
Data was evaluated by IBM SPSS Statistics 25.0 (IBM Corp., 
Armonk, New York, USA). Descriptive statistics were given 
as the number of units (n), percentage (%), mean±standard 
deviation (X±SD) values. The normal distribution of numerical 
variables was evaluated by Shapiro-Wilk normality test and 
Q-Q graphs. Comparisons between groups were made with 
paired-samples T test for variables with normal distribution. 
The relationship between categorical variables was examined 
by the exact method of the Chi-square test. In case the chi-
square result was significant, sub-group analyses were made 
with two proportion Z-test with Bonferroni-correction. A 
value of p<0.05 was considered statistically significant.

RESULTS
A total of 264 patients were enrolled in the study, including 
99 patients in group 1, 100 patients in group 2 and 65 patients 
in group 3. Age distribution was not homogeneous between 
the groups with younger age in control group and higher 
age in NAFLD group. Difference was statistically significant 
(p<0.001).  In terms of gender there was no difference between 
the groups (p=0.207). Table 1 summarizes the demographic 
characteristics of the patients according to the groups.
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Table 1. Demogrphic characteristics of the groups

Control group 
(n=99)

NAFLD 
(n=100)

NASH 
(n=65) p

Age (mean±SD) 38.9±11.9 51.8±10.8 46.2±12 <0.001a,b,c

Gender (n, %)

   Male 44 (44.4) 37 (37) 33 (50.8)
0.207

   Female 55 (55.6) 63 (63) 32 (49.2)
NAFLD: Non-alcoholic fatty liver disease, NASH: Non-alcoholic steatohepatitis, SD: Standard 
deviation, a: Control group-NAFLD, b: Control group-NASH, c: NAFLD-NASH

As expected, AST and ALT values were statistically 
significantly higher in the NASH group, while they were lower 
in the control group (p<0.001).  However, it was recorded 
that the AST and ALT values in the NAFLD group were 
significantly higher than the normal group, although they 
were below the laboratory normal upper limit values. Since 
total bilirubin values were evaluated only in the NAFLD and 
NASH groups, statistical data were examined only between 
these two groups. In the NASH group -as expected- total 
bilirubin values were significantly higher (p=0.044).  There 
was no significant difference in direct bilirubin values between 
the two groups (p=0.146). TG was found to be the lowest in 
the control group and the highest in the NASH group. The 
TG values in the NAFLD and NASH groups were found to be 
significantly higher compared to the control group (p<0.001). 
LDL was found to be higher in the NAFLD group compared 
to the control group. CRP was found to be the lowest in the 
control group and the highest in the NASH group. There was 
a significant difference between the LDL values of the control 
and the NAFLD group (p=0.013). Leukocyte count was found 
to be significantly higher in the NASH group compared to 
the control group (p=0.005). While there was no difference 
in RDW values between control and NAFLD group, it was 
significantly higher in the NASH group compared to the two 
other groups (control and NAFLD) (p<0.001). Similarly, while 
there was no difference in MPV values between control and 
NAFLD group, it was significantly higher in the NASH group 
compared to the two other groups (control and NAFLD) 
(p<0.001). There was no difference in neutrophil values 
between control and NAFLD group, but it was significantly 
lower in the NASH group compared to the two other groups 
(control and NAFLD) (p<0.001). The laboratory values 
according to the groups are summarized in Table 2.

There was no difference between the groups in terms of P2MS 
(p=0.297). The FIB4 score was found to be significantly higher 
in the NASH group compared to NAFLD group (p<0.001). 
The APRI score was found to be significantly higher in the 
NASH group compared to NAFLD group (p<0.001). While 
there was no statistically significant difference between the 
NAFLD and NASH groups in terms of sonographic degree 
of steatosis, a significant difference -as expected- was found 
in comparison to the control group (p<0.001). In terms of 
presence of cholelithiasis, there were statistically significantly 
more stones in the NAFLD group compared to the control 
group (p=0.011). Comparison of the groups characteristics is 
shown in Table 3.

The relationship of fibrosis and other variables in the NASH 
group was evaluated (Table 4-6). There was no difference 
between the groups in terms of age and gender when grouped 
according to fibrosis scores. AST values were found to be 
significantly higher in the fibrosis ¾ group compared to the 

patient without fibrosis (p=0.049). Platelet values were found 
to be significantly lower in the fibrosis ¾ group compared to 
the patient without fibrosis (p=0.020). There was no difference 

Table 2. Laboratory findings and statistical differences between the 
control, NAFLD, and NASH groups

Control group NAFLD NASH

pn Mean±SD n Mean±SD n Mean±SD

AST 99 18.2±4.8 100 22.9±11.8 65 61.0±38.8 <0.001a,b,c

ALT 99 18.2±8.3 100 30.3±22.8 65 102.5±91.9 <0.001a,b,c

T.BIL     100 0.67±0.31 65 0.85±0.78 0.044c

D.BIL     100 0.28±0.24 65 0.33±0.40 0.146

TG 99 117.8±60.6 100 156.9±71.7 61 165.7±87.6 <0.001a,b

LDL 99 122.3±41.0 99 138.8±35.8 60 133.7±43.5 0.013a

CRP 99 0.32±0.47 100 0.57±0.66 41 0.77±1.27 <0.001a,b

WBC 99 7404±2243 100 7707±1793 65 8058±1762 0.005b

RDW 99 13.9±1.9 100 13.9±2.2 65 15.6±1.9 <0.001b,c

MPV 99 10.1±1.0 100 10.2±1.1 65 9.3±1.8 <0.001b,c

PLT 99 268±63 100 272±65 65 257±75 0.411

HGB 99 13.8±1.8 100 14.1±1.5 65 14.0±1.6 0.276

Monocyte% 99 6.1±1.4 100 6.1±1.7 65 6.5±2.3 0.294

Neutrophil% 99 60.0±9.9 100 58.7±8.1 65 54.8±9.6 <0.001b,c

NAFLD: Non-alcoholic fatty liver disease, NASH: Non-alcoholic steatohepatitis, SD: Standard 
deviation, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, T.BIL: Total 
bilirubin, D.BIL: Direct bilirubin, TG: Triglyceride, LDL: Low density lipoprtotein, CRP: 
C-reactive protein, WBC: White blood cell, RDW: Red cell distribution width, MPV: Mean platelet 
volume, HGB: Hemoglobin, a: Control group-NAFLD, b: Control group-NASH, c: NAFLD-NASH

Table 3. Comparing the non-invasive fibrosis score’s results, hepatosteatosis 
levels, and presence of gallbladder stones according to certain groups

Control group 
(n=99)

NAFLD 
(n=100)

NASH 
(n=65) p

P2MS (mean±SD) 224±141 241±139 435±1621 0.297

FIB4 (mean±SD) 0.68±0.33 0.89±0.55 1.39±1.52 <0.001a,b,c

APRI (mean±SD) 0.20±0.19 0.23±0.17 0.67±0.57 <0.001b,c

USG (n, %)        

   G0 99 (100) 0 (0) 3 (4.6)

<0.001a,b

   G1 0 (0) 33 (33) 19 (29.2)

   G2 0 (0) 57 (57) 32 (49.2)

   G3 0 (0) 9 (9) 11 (16.9)

   G4 0 (0) 1 (1) 0 (0)

Gallbladder stone (n, %)

   No 94 (94.9) 81 (81) 56 (86.2)
0.011a

   Yes 5 (5.1) 19 (19) 9 (13.8)
NAFLD: Non-alcoholic fatty liver disease, NASH: Non-alcoholic steatohepatitis, SD: Standard 
deviation, USG: Ultrasonography, G: Grade, a: Control group-NAFLD, b: Control group-NASH, 
c: NAFLD-NASH

Table 4. Demographic characteristics of the NASH group acording to 
METAVIR fibrosis levels

Fibrosis

p0 1&2 3&4

Gender (mean±SD) 40.1±11.4 46.0±12.3 52.0±8.8 0.083

Gender (n, %)        

   Male 5 (55.6) 22 (48.9) 6 (54.5)
>0.999

   Female 4 (44.4) 23 (51.1) 5 (45.5)
NASH: Non-alcoholic steatohepatitis, SD: Standard deviation
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between the fibrosis groups in terms of P2MS scores. FIB4 
scores of patients with ¾ fibrosis were significantly higher 
compared to the group without fibrosis or fibrosis ½ group 
(p<0.001). APRI score was significantly higher in patients with 
fibrosis ¾ than in patients without fibrosis (p=0.05), but there 
was no significant difference between the fibrosis ½ group 
and the fibrosis ¾ group. There was no significant difference 
between the fibrosis score and the degree of steatosis on USG 
and presence of cholelithiasis.

Table 5. Comparing laboratory findings of the NASH group patients 
according to METAVIR fibrosis level

Fibrosis

p

0 1&2 3&4

n Mean±SD n Mean±SD n Mean±SD

AST 9 51.8±53.1 45 58.5±33.7 11 78.6±44.0 0.049b

ALT 9 140.3±207.0 45 99.3±58.5 11 84.6±54.6 0.627

ALP 9 92.7±37.0 45 101.2±50.4 11 111.1±52.0 0.652

GGT 9 81.7±89.6 45 93.6±98.1 11 90.8±65.4 0.634

T.BIL 9 0.73±0.29 45 0.72±0.30 11 1.45±1.73 0.226

D.BIL 9 0.28±0.10 45 0.26±0.12 11 0.66±0.90 0.128

TG 8 160.8±76.0 43 169.0±92.6 10 155.5±80.4 0.910

LDL 8 136.9±24.5 42 137.0±37.5 10 117.4±72.0 0.438

CRP 4 0.74±0.83 29 0.82±1.48 8 0.58±0.43 0.962

WBC 9 8803±1679 45 7873±1666 11 8209±2174 0.151

RDW 9 16.0±2.0 45 15.3±1.5 11 16.4±3.3 0.796

MPV 9 8.5±0.9 45 9.4±2.0 11 9.3±1.8 0.397

PLT 9 294±65 45 262±70 11 206±81 0.020b

HGB 9 14.2±1.6 45 14.1±1.6 11 13.5±2.0 0.551

Monocyte% 9 6.2±1.9 45 6.5±2.4 11 6.7±2.2 0.886

Neutrophil% 9 60.8±13.0 45 52.7±8.3 11 58.9±9.2 0.019a

NAFLD: Non-alcoholic fatty liver disease, NASH: Non-alcoholic steatohepatitis, SD: Standard 
deviation, AST: Alanine aminotransferase, AST: Aspartate aminotransferase, T.BIL: Total bilirubin, 
D.BIL: Direct bilirubin, TG: Triglyceride, LDL: Low density lipoprtotein, CRP: C-reactive protein, 
WBC: White blood cell, RDW: Red cell distribution width, MPV: Mean platelet volume, HGB: 
Hemoglobin, a: 0-1&2, b: 0-3&4, c: 1&2-3&4

Table 6. Comparing non-invasive fibrosis score’s results, hepatosteatosis 
level and presence of gallbladder stones according to METAVIR fibrosis 
levels

Fibrosis

p0 1&2 3&4

P2MS (mean±SD) 289±204 535±1943 146±117 0.137

FIB4 (mean±SD) 0.66±0.34 1.14±0.70 3.03±2.97 <0.001b,c

APRI (mean±SD) 0.45±0.45 0.60±0.43 1.14±0.90 0.005b

USG (n, %)        

   G0 0 (0) 3 (6.7) 0 (0)

0.411
   G1 3 (33.3) 11 (24.4) 5 (45.5)

   G2 6 (66.7) 21 (46.7) 5 (45.5)

   G3 0 (0) 10 (22.2) 1 (9.1)

Gallblader stone (n, %)

   No 9 (100) 38 (84.4) 9 (81.8)
0.557

   Yes 0 (0) 7 (15.6) 2 (18.2)

SD: Standard deviation, USG: Ultrasonography, G: Grade, a: 0-1&2, b: 0-3&4, c: 1&2-3&4

The relationship between NAFLD activity score (NAS) and 
other variables in the NASH group was evaluated (Tables 7-9). 

There was no significant difference in age and gender between 
the NAS <5 and NAS≥5 groups. AST, ALT values ​​were 
significantly higher in the NAS≥5 group (p=0.004, p=0.0014, 
respectively). No significant difference was observed between 
other laboratory parameters. While there was no significant 
difference between P2MS and FIB4 scores between the two 
groups, the APRI score was found to be significantly higher 
in the NAS≥5 group (p=0.041). There was no significant 
difference between the two groups in terms of the degree 
of sonographic steatosis and the presence of stones in the 
goldbladder.

Table 7. Demographic characteristics of the NASH group patients acording 
to NAS score

NAS<5 NAS≥5 p

Gender (mean±SD) 46.2±12.3 46.2±11.8 0.987

Gender (n, %)      

   Male 11 (37.9) 22 (61.1)
0.063

   Female 18 (62.1) 14 (38.9)
NASH: Non-alcoholic steatohepatitis, NAS: NAFLD activity score, SD: Standard deviation

Table 8. Laboratory findings and statistical differences according to the 
NAS scores

NAS<5 NAS≥5

pn Mean±SD n Mean±SD

AST 29 50.1±34.5 36 69.7±40.3 0.004

ALT 29 76.8±47.6 36 123.2±112.4 0.014

ALP 29 103.8±61.0 36 100.1±36.7 0.644

GGT 29 82.8±90.0 36 98.4±92.7 0.476

T.BIL 29 0.95±1.12 36 0.77±0.31 0.624

D.BIL 29 0.39±0.58 36 0.28±0.12 0.710

TG 26 162.0±85.9 35 168.5±90.0 0.930

LDL 25 129.2±38.5 35 136.9±47.1 0.507

CRP 17 0.97±1.90 24 0.62±0.52 0.916

WBC 29 8142±1913 36 7991±1655 0.452

RDW 29 15.7±2.3 36 15.5±1.6 0.947

MPV 29 9.0±1.5 36 9.5±2.1 0.658

PLT 29 251±78 36 262±72 0.574

HGB 29 13.7±1.9 36 14.3±1.4 0.138

Monocyte% 29 6.1±2.0 36 6.8±2.4 0.225

Neutrophil% 29 57.0±9.9 36 53.1±9.1 0.061

NAS: NAFLD activity score, NASH: Non-alcoholic steatohepatitis, SD: Standard deviation, AST: 
Aspartate aminotransferase, ALT: Alanine aminotransferase, T.BIL: Total bilirubin, D.BIL: Direct 
bilirubin, TG: Triglyceride, LDL: Low density lipoprtotein, CRP: C-reactive protein, WBC: White 
blood cell, RDW: Red cell distribution width, MPV: Mean platelet volume, HGB: Hemoglobin

DISCUSSION
A total of 264 patients were enrolled in our study (n=99 in 
control group, n=100 in NAFLD group, n=65 in NASH group). 
Transaminase levels, while within the normal range in non-
alcoholic fatty liver disease, exhibited proportional increases 
in both NAFLD and non-alcoholic steatohepatitis groups 
compared to the control population. Triglyceride and low-
density lipoprotein levels were elevated in the NAFLD group 
compared to the control group. Additionally, TG levels were 
increased in the NASH group compared to the control group. 
White blood cell (WBC) and C-reactive protein (CRP) levels 
were higher in the NASH group compared to controls. CRP 
levels were also elevated in the NAFLD group compared to 
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the control group. These findings are consistent with existing 
literature on the subject.

In a study conducted by Sanyal et al.,8 152 patients with 
impaired glucose intolerance, 158 patients with type 2 
diabetes mellitus, and 160 age- and gender-matched controls 
were included. Their findings revealed that non-alcoholic 
fatty liver disease (

 was significantly associated with elevated levels of alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), 
gamma-glutamyl transferase (GGT), and the AST:ALT 
ratio compared to subjects without NAFLD. Moreover, they 
observed that ALT levels exceeding 40 U/L and GGT levels 
surpassing 30 U/L exhibited the highest positive predictive 
value for the presence of NAFLD.

A comprehensive cross-sectional study was conducted, 
involving a total of 950 individuals between the ages of 35 and 
60. Out of these participants, 461 were found to have NAFLD. 
In the group with NAFLD, certain biomarkers such as TG, 
GGT, AST, ALT, and ALP showed significantly higher levels 
compared to the non-NAFLD group.9

Multiple studies have discussed the correlation between white 
blood cell counts and non-alcoholic fatty liver disease. They 
found a strong link between white blood cell counts and the 
occurrence of NAFLD. Additionally, they determined that an 
increase in white blood cells is a risk factor for NAFLD.10

As it can cause cirrhosis, diagnosis of NASH and 
differentiating it from simple steatosis is of great importance. 
There is currently no imaging modality or noninvasive test 
that can differentiate between NASH and simple steatosis. At 
present, the gold standard is liver biopsy, which is an invasive 
procedure. Moreover, it is established that the presence and 
extent of fibrosis is the most crucial prognostic factor for 
liver-related events and mortality. In order to reduce the need 
for liver biopsy, considerable work is dedicated to developing 
non-invasive markers that can accurately predict the extent of 
fibrosis. However, a clear indicator that matches the accuracy 
of a biopsy in terms of sensitivity and specificity has not yet 
been identified.

In a retrospective study of 1904 NAFLD patients in 2019, FIB4 
and APRI measurements and biopsy scores of patients were 

evaluated for the development of hepatic fibrosis, and it was 
shown that the change in FIB4 and APRI at follow-up could 
detect advanced fibrosis and fibrosis progression.11

In a study designed as a phase 2b study in 2018, 200 NASH 
patients were randomised into two groups; those who recieved 
obeticholic acid (OCA) treatment, which is thought to improve 
fibrosis and placebo group. The histological improvement 
in the OCA group was found to be correlated with the 
improvement in APRI, FIB4 scores. The significant correlation 
between APRI and FIB4 scores and histopathological results 
indicating fibrosis regression emphasized the the reliability of 
non-invasive techniques.12

In a meta-analysis published in 2017, laboratory, ultrasound, 
magnetic resonance imaging, and elastography evaluations 
were compared to detect fibrosis in NAFLD patients; when 
the APRI threshold was 1.0 and 1.5, the sensitivities and 
specificities were 50.0% and 84.0% and 18.3% and 96.1% 
for advanced fibrosis, respectively; the sensitivities and 
specificities for advanced fibrosis with a FIB-4 threshold of 
2.67 and 3.25 were 26.6% and 96.5% and 31.8% and 96.0%, 
respectively.Among the non-invasive indices, NFS and FIB-
4 were reported to offer the best diagnostic performance for 
advanced fibrosis detection.13

In a study conducted in Korea in 2011, the P2/MS score was 
evaluated in 235 NAFLD patients; P2/MS has been shown to 
have a high negative predictive value for excluding advanced 
fibrosis in Korean patients with NAFLD and can reduce liver 
biopsy burden in most cases.14

In a study in 2010, the degree of fibrosis in 521 chronic hepatitis 
B patients was evaluated by biopsies and P2/MS scores. It has 
been stated that P2/MS is a simple, accurate and inexpensive 
method with comparable results to other non-invasive tests 
and may reduce the need for liver biopsy in most chronic 
hepatitis B patients.7

In our study, similarly to the literature FIB4 and APRI scores 
revealed great performance in discriminating grade 3&4 
fibrosis from no fibrotic stage. Additionally, FIB4 succeed to 
differantiated grade 1&2 and grade 3&4 fibrosis stages. When 
comparing the control, NAFLD, and NASH groups, the FIB4 
scores showed a statistically significant increase from control 
to NAFLD to NASH (control < NAFLD < NASH). Similarly, 
the APRI scores showed a statistically significant increase 
from NAFLD to NASH (NAFLD < NASH) with a p-value 
of less than 0.001. We attribute this rise to the biopsy results 
of the NASH group. The biopsy results indicate that 86% of 
the patients have developed fibrosis, with 69% having grade 
1&2 fibrosis and 17% having grade 3&4 fibrosis. In light of 
this evidence, we can hypothesize that in NAFLD and NASH 
(verified with histopathology) groups fibrosis development is 
initiated.

No statistically significant differences were observed among 
the groups in terms of P2/MS scores. The accuracy of P2/MS 
scores, when compared with other noninvasive indices, was 
notably low. 

The poor performance of the P2/MS score in our study may 
be attributed to several factors. First, biological variability 
in platelet, monocyte, and neutrophil counts-particularly in 
patients with metabolic liver disease-may reduce the stability 
of this index. Studies have shown that immune-cell profiles in 
NAFLD and NASH are heterogeneous, and shifts in systemic 

Table 9. Comparing the non-invasive fibrosis scores’ levels, hepatosteatosis 
levels (with USG), and gallblader stone presence according to the NAS 
scores

NAS<5 NAS≥5 p

P2MS (mean±SD) 271±298 567±2166 0.807

FIB4 (mean±SD) 1.46±2.00 1.34±1.01 0.509

APRI (mean±SD) 0.58±0.58 0.74±0.56 0.041

USG (n, %)      

   G0 2 (6.9) 1 (2.8)

0.342
   G1 11 (37.9) 8 (22.2)

   G2 13 (44.8) 19 (52.8)

   G3 3 (10.3) 8 (22.2)

Gallbladder stone (n, %)

   No 27 (93.1) 29 (80.6)
0.172

   Yes 2 (6.9) 7 (19.4)
USG: Ultrasonography, NAS: NAFLD activity score, NASH: Non-alcoholic steatohepatitis, SD: 
Standard deviation, G: Grade
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inflammation markers may not consistently correlate with 
fibrosis stage.15 Second, population differences may also play a 
role; the P2/MS score was originally developed and validated 
in East Asian populations with chronic hepatitis B.7 As such, 
its generalizability to Western or Mediterranean populations 
with metabolic-associated fatty liver disease remains 
uncertain. Third, our study’s relatively limited sample size-
especially in the higher fibrosis categories-may have reduced 
statistical power and contributed to the high standard 
deviation observed in the P2/MS values. Previous research 
has emphasized that non-invasive indices may perform poorly 
in underpowered studies with skewed fibrosis distributions.

Limitations
One notable limitation of our analysis was the high standard 
deviation observed in the P2/MS score, particularly within 
the NASH group (435±1621), suggesting the presence of 
considerable inter-individual variability and potential 
outliers. This wide dispersion may have reduced the statistical 
power of comparisons involving P2/MS. Although we did 
not perform formal outlier exclusion or data transformation 
(e.g., log normalization), future studies should consider 
these approaches to better evaluate the clinical utility of 
this score. Although ROC curve analysis and diagnostic 
performance metrics (e.g., sensitivity, specificity) could 
provide further insights, we did not perform these analyses 
due to the limited sample size within the NAS ≥5 subgroup, 
which may lead to unstable or non-generalizable estimates. 
Additionally, the retrospective nature of the study and the 
variability in histopathological scoring may further limit the 
interpretability of such an analysis. Future studies with larger, 
prospectively collected cohorts are needed to validate and 
explore the diagnostic utility of noninvasive fibrosis scores in 
predicting NAS scores.

CONCLUSION
The ability to distinguish NASH from simple steatosis, as 
well as to assess the degree of fibrosis, is essential for risk 
stratification and management of patients with NAFLD. Our 
study demonstrated that the P2/MS score lacks diagnostic 
value in this setting and cannot be recommended for routine 
clinical use in evaluating fibrosis or disease severity in NAFLD 
and NASH patients. In contrast, FIB-4 and APRI scores 
showed moderate utility in identifying patients with advanced 
fibrosis and may serve as accessible, low-cost tools in primary 
care or hepatology settings to prioritize patients for further 
evaluation. Given the limitations of current non-invasive 
tools, clinicians should continue to use composite clinical 
judgment and consider liver biopsy when non-invasive scores 
yield inconclusive results, especially in high-risk patients. 
Further multicenter prospective studies with larger cohorts 
are needed to validate these findings and explore additional 
biomarkers that better reflect the inflammatory and fibrotic 
profiles of metabolic liver disease.
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