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INTRODUCTION 

Liver cirrhosis constitutes a final stage of chronic liver pathologies. Progressive fibrosis is             

asymptomatic and its clinical manifestation occurs when a whole process is almost completely             

developed. Alcoholic liver cirrhosis (ALC) and non-alcoholic fatty liver disease (NAFLD) represent            

entities with a global burden and life-threatening complications (e. g. hepatocellular carcinoma).            

Due to this fact, their diagnosis in the possibly early phase (prior to the development of full-blown                 

cirrhosis) together with a powerful monitoring of liver fibrosis seem to be of crucial importance.               

Liver biopsy has been described as a gold standard in the assessment of liver fibrosis for many                 

years. However, because of its limitations (invasive character of the procedure, a possibility of              

serious complications) and the evaluation of only a tiny liver sample, new reliable markers of liver                

fibrosis are still being searched for. These new indices would replace or limit the number of                

performed liver biopsies in the future. The utility of diverse laboratory panels and diagnostic              

imaging examinations (ultrasound and magnetic resonance elastography) was widely approved in           

numerous clinical studies. Nevertheless, laboratory noninvasive tools in the assessment of liver            

fibrosis are not commonly available in everyday clinical practice.  

 

AIM OF THE STUDY 

The aim of the study was to compare a diagnostic value of hematological and serological               

(indirect and direct) indices in the evaluation of liver fibrosis in ALC and NAFLD patients. The                

other goals were to assess relationships between the above-mentioned parameters, evaluate their            

correlation with progression of liver cirrhosis and to verify proposed cut-offs of obtained markers. 

MATERIAL AND METHODS 



Three hundred and three persons were enrolled to the study: 142 patients with ALC, 92 with                

NAFLD and 68 healthy volunteers in control group. Hematological indices were measured in each              

participant: mean platelet volume (MPV), platelet distribution width (PDW), plateletcrit (PCT), red            

blood cell distribution width (RDW), RPR - RDW to platelet (PLT) ratio, NLR - neutrophil to                

lymphocyte (LYM) ratio, MPR - MPV to PLT ratio, PLR - PLT to LYM ratio and RLR - RDW to                    

LYM ratio. Indirect markers of liver fibrosis were also assessed: AAR [aspartate aminotransferase             

(AST) to alanine aminotransferase (ALT) ratio], APRI (AST to PLT Ratio Index), FIB-4             

(Fibrosis-4) and GPR (γ-glutamyl-transpeptidase to PLT ratio). Among direct indices of liver            

fibrosis, procollagen I carboxyterminal propeptide (PICP), procollagen III aminoterminal         

propeptide (PIIINP), platelet-derived growth factor AB (PDGF-AB), transforming growth factor α           

(TGF-α) and laminin were obtained. Furthermore, in ALC patients the assessment of clinical             

progression of liver failure was done with MELD (Model For End-Stage Liver Disease) score. In               

NAFLD patients NAFLD fibrosis score and BARD score were calculated. The achieved results             

were compared to controls; a comparison between ALC and NAFLD groups was also performed.              

Then a correlation between evaluated indices within the above-mentioned two groups was done.             

Additionally, diagnostic value of each assessed parameter in research group was measured with             

AUC (area under the curve). 

 

RESULTS 

PLT and LYM medians in ALC patients were below the reference range; in NAFLD group -                

within the normal range. MPV median in ALC patients was within the reference range and in                

NAFLD group it was too low. PDW and PCT medians in examined patients were in the normal                 

range. RDW and NEU medians above the reference range were found in ALC group. 

MPV median in ALC patients was the only one that did not differ significantly from control                

group; medians of MPR, PDW, RDW, RPR, NEU and NLR were significantly higher and PLT,               

PCT, LYM i PLR - lower in comparison to controls. 



With an exception of MPR and PLR, medians of all obtained indices in NAFLD group               

differed significantly from control group. Medians of PLT, MPV, PCT i LYM were significantly              

lower and other parameters - higher in comparison to controls. 

In patients with ALC the majority of medians of hematological markers had significantly             

higher values in comparison to NAFLD group; the exceptions were: PLT, MPV, PCT i LYM               

(significantly lower). NEU median was the only one that did not differ significantly between ALC               

and NAFLD groups. 

The analysis of AAR, APRI, FIB-4 and GPR revealed their significantly higher medians in              

ALC patients compared to controls and NAFLD group. Except for AAR, patients with NAFLD              

were found to have significantly higher values of all the above-mentioned indices in comparison to               

controls. 

Laminin median in ALC group was significantly higher than in controls. Beside PICP,             

medians of remaining direct liver fibrosis markers were significantly lower. 

Medians of TGF-α and laminin in NAFLD patients compared to controls turned out to be               

significantly lower. 

A comparison between ALC and NAFLD groups revealed no significant difference only            

with reference to TGF-α. Medians of PICP and laminin in ALC patients were significantly higher               

and PIIINP together with PDGF-AB - lower in comparison to NAFLD patients.  

The investigation of correlations between the analyzed indices showed strong positive           

relationships in ALC patients between: MPR and RPR (p<0.001), PCT and PLR (p<0.0001), and              

RDW and RLR (p<0.0001). Strong negative correlations were found between: MPR and PCT             

(p<0.0001), MPR and PLR (p<0.0001) and PDW and PLR (p<0.0001). 

Positive relationships were also proved between indirect markers of liver fibrosis: AAR and             

FIB-4 (p<0.0001), APRI and FIB-4 (p<0.001), APRI and GPR (p<0.001) and between FIB-4 and              

GPR (p<0.0001).  

The level of hematological markers was inseparably connected with indirect indices of liver             

fibrosis in ALC group. Increased values of: MPR, PDW and RPR were accompanied by a higher                



level of FIB-4 (p<0.001, p<0.0001 i p<0.0001, respectively). Moreover, PDW correlated positively            

with APRI (p<0,0001) and RPR - with GPR (p<0.0001). On the other hand, negative relationships               

were noted between PCT and both: APRI (p<0.0001) and FIB-4 (p<0.0001). 

Positive correlations were also observed between MELD score and hematological indices:           

MPV, MPR, PDW and NLR (p<0.001, p<0,0001, p<0.001 and p<0.0001, respectively). A weaker             

positive association was found between MELD scale and RPR (p<0.01). Negative relationships            

were revealed between MELD score and both: PCT (p<0.005) and PLR (p<0.01). 

Statistical analysis also exposed the presence of significant positive correlations between           

MELD scale and indirect liver fibrosis markers; especially notable significance was observed with             

reference to APRI (p<0,0001) and FIB-4 (p<0,0001).  

A significant relationship between indirect markers of liver fibrosis and both: hematological            

parameters and indirect indices was also proved. Positive correlations were found between:            

PDGF-AB and PLT (p<0.0001) and PDGF-AB and PCT (p<0.001). What is more, PDGF-A             

correlated negatively with both: MPR (p<0.001) and RPR (p<0.0001). 

Indirect markers of liver fibrosis were also related to each other positively: APRI correlated              

with FIB-4 (p<0.0001) and APRI - with GPR (p<0.0001).  

The increased level of hematological indices was accompanied by higher values of indirect             

liver fibrosis parameters - strong positive correlations were noted between: MPR and APRI             

(p<0.0001), MPR and FIB-4 (p<0.0001) and RPR and APRI (p<0.0001).  

Additionally, NAFLD fibrosis score correlated positively with hematological indices and          

indirect liver fibrosis markers: MPR (p<0.0001), RPR (p<0.0001), FIB-4 (p<0.0001) and negatively            

- with PCT (p<0.0001). There was also a strong positive association between NAFLD fibrosis score               

and BARD score (p<0.0001). 

Statistical analysis also confirmed the presence of numerous relationships between direct           

markers of liver fibrosis and both: hematological indices and indirect parameters. The strongest             

positive correlation concerned: PICP and APRI (p<0.01) and PICP and GPR (p<0.001). 



The investigation of ALC patients revealed that hematological markers with the highest            

AUC values were: RPR (0.965), MPR (0.929), RLR (0.914), RDW (0.912), PCT (0.839), NLR              

(0.821) and PDW (0.764). The highest AUC values among indirect indices of liver fibrosis              

concerned: GPR (0.992), FIB-4 (0.980), APRI (0.978) and AAR (0.852). Finally, direct parameters             

of liver fibrosis with the best diagnostic accuracy were: PDGF-AB (0.663) and PIIINP (0.630).              

Proposed cut-offs of the above-mentioned markers in ALC group were: RPR>0.075, MPR>0.048,            

RLR>8.684, RDW>14.2%, PCT<0.17%, NLR>2.227, PDW>59.3, GPR>0.553, FIB-4>1.396,       

APRI>0..444, AAR>1.586, PDGF-AB<25171.82 pg/ml and PIIINP<28.652 ng/ml. 

The observation of NAFLD patients showed that hematological markers with the highest            

AUC values were: MPV (0.808), NLR (0.725) and RPR (0.724). The highest AUC values among               

indirect indices of liver fibrosis concerned: APRI (0.842), GPR (0.839) and FIB-4 (0.808). Finally,              

direct parameters of liver fibrosis with the best diagnostic accuracy were: laminin (0.760) and              

TGF-α (0.739). Proposed cut-offs of above-mentioned markers in NAFLD group were: MPV<7.9            

fl, NLR>2.034, RPR>0.047, APRI>0.31, GPR>0.316, FIB-4>0.865, laminin<509.309 ng/ml and         

TGF-α<16.101 pg/ml. 

 

 

 

DISCUSSION 

An important role of hematological indices in the course of various systemic disorders (e. g.               

cancer, cardiovascular diseases, inflammatory bowel disease) has been highlighted for many years.            

Already collected data suggest their potential role in the evaluation of progression of liver fibrosis               

and clinical severity of liver cirrhosis. A special attention in this field is given to higher cut-offs of                  

RDW, RPR and NLR in comparison to controls; the current research confirms this point of view.                

There is still a great demand for publications analyzing the above-mentioned hematological            

parameters together with already known indirect and direct markers of liver fibrosis. Correlations             

between hematological and serological indices in this study seem to be the first data collected in                



ALC and NAFLD patients in Polish population. Moreover, the number of similar observations in              

international surveys is also very small. The current study seems to be a pioneer one and encourages                 

further exploration of hematological indices in the assessment of liver fibrosis. 

The achieved results confirm that a potential role of noninvasive hematological and            

serological parameters in the assessment of liver fibrosis is quite promising. Their diagnostic             

accuracy appears to be greater in patients with ALC than NAFLD. Hematological indices have              

comparable diagnostic accuracy to indirect markers of liver fibrosis in this study. Diagnostic value              

of direct liver fibrosis indices was found to be relatively weak. 

 

CONCLUSIONS: 

1. Noninvasive hematological and serological markers of liver fibrosis in ALC and NAFLD            

constitute significant potential tools in the assessment of progression of liver fibrosis and             

clinical progression of the disease.  

2. Assessed hematological indices and indirect markers of liver fibrosis appeared to have a             

greater diagnostic accuracy in ALC than in NAFLD. 

3. Hematological markers of liver fibrosis have comparable diagnostic accuracy to indirect           

parameters of liver fibrosis. 

4. Direct markers of liver fibrosis showed the weakest diagnostic accuracy among the assessed             

indices. 

5. The presence of numerous reationships between hematological and both: indirect and direct            

markers of liver fibrosis demonstrates the complementarity of these methods in the            

assessment of progression of liver fibrosis and clinical progression of the disease.  

6. Noninvasive laboratory diagnostic tools may decrease the number of performed liver           

biopsies in the future.  


