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INTRODUCTION
There are four major stages of fibrogenic response,1-3 i.e., 1) initia-
tion of the response (triggered by the primary cause of liver injury),  
2) activation of effector cells, 3) elaboration of extracellular matrix 
(ECM), 4) Dynamic and progressive deposition of ECM leading to liver  
failure. All these four stages involve a much complex and dynamic  
interactions of resident cellular architecture (in this case hepatocytes), 
resident/non-resident progenitor cells, locally released growth factors/
cytokines, and systemically released chemokine’s. Fibrosis is not unique 
to liver and neither are the various cellular and biochemical pathways  
involved in fibrosis, thus making the discovery and development of  
biomarkers difficult. Cells such as fibroblasts and cytokines such as 
transforming growth factor beta (TGF-beta) are core elements to various 
stages of fibrosis (Figure 1). Recently several other cell types are implicated 
in inflammation driven fibrosis response, some of which are myeloid 
cells, mesenchymal cells and various types of macrophages, all of which 
primarily trigger excess extracellular matrix production.2,3

Incidentally most fibrogenic myofibroblasts (MFB) are endogenous to 
the liver, coming from hepatic stellate cells (HSC) and portal fibroblasts. 
Dysregulated inflammatory responses have been associated with most 
(if not all) hepatotoxic insults and chronic oxidative stress, play a role  
during the initial liver inflammatory phase and its progression to fibrosis.  
Redox-regulated processes1 are responsible for activation of HSC to 
MFB, as well as maintenance of the MFB function. Increased oxidative 
stress also induces hepatocyte apoptosis, which contributes to increase 
the liver injury and to transdifferentiate HSC to MFB, favouring the  
fibrogenic process.

FGFs are multifunctional proteins with regulatory, morphological, and 
endocrinal effects and are involved in angiogenesis, wound healing, and 
embryonic development. In humans, 22 members of the FGF family  
have been identified, all of which are structurally related signaling  
molecules. FGFR4 is the predominant isoform of the FGFRs in hepato-
cytes and may have a major role in progression of liver fibrosis.
High risk of liver cirrhosis and markedly increase in the alpha feto- 
protein AFP level (> 4 ug/ml) are reported in patients with Hepato  
Cellular Carcinoma.
High levels of Bone morphogenetic protein (BMP) in fibrosis has been 
reported.
Based on the above facts I suggest the following markers, which may be 
useful in diagnosis of liver fibrosis.

Contrast perfusion index (Ultrasound imaging)
While ultrasound imaging is routinely used to image liver, a contrast 
based imaging may significantly improve the assessment of liver fibrosis. 
As fibrosed part is less vascular compared to health liver tissue, we will 
see a difference in the perfusion index of healthy Vs fibrosed liver tissue. 
Which may be represented as a perfusion ratio, i.e., Ratio of contrast  
perfusion in fibrosed Vs Healthy liver tissue. A Higher ratio will be  
reflecting progressive fibrosis while a lower ratio will suggest regression  
of fibrosis. Hence this approach will be helpful in both assessing the  
pathology and as well as impact of any therapeutic intervention. The  
perfusion ratio based approach can also be applied to other imaging  
modalities such as CT or MRI where available.
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Figure 1: Various stages in the progression of liver fibrosis.
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A few contrasts for ultrasound imaging are commercially available. 
These contrast agents can be administrated intravenously in association 
with ultrasound imaging to estimate the contrast perfusion index. The 
procedure will be quick and can be performed within 15-20 min. Software 
program can be developed to automate the analysis on the ultrasound 
imaging devices.

FGF23/IGF1 ratio
As mentioned in the introduction section above fibroblasts and FGF 
are implicated in several tissue fibrosis process. Although I specifically 
pinpoint this on FGF23 due to recent reports on this isoform, the other 
relevant FGF may also be looked into in patients with different version 
of liver fibrosis. 
IGF1 is a very vital growth factor involved in cell proliferation and  
specifically its anti-apoptotic effect is of considerable therapeutic utility.  
Liver is a major source of IGF1 while macrophages are major extra  
hepatic source of IGF1. Since liver fibrosis process (fatty liver) begins 
with hepatocyte enlargement (Figure 1), it is likely IGF1 has a role in 
this stage and likewise the macrophages, which drive the inflammatory  
process associated with the liver fibrosis, also contribute to IGF1 in  
circulation.
Hence FGF23/IGF1 ratio may reflect a dynamic process during liver  
fibrosis involving hepatocyte hypertrophy, scar tissue formation and  
inflammatory macrophage activity. 
Increase in FGF23/ IGF1 ratio may indicate progressive liver fibrosis.
This index must be in association with currently use liver specific  
pathology markers such as ALT/AST ratio and AST/Platelet ratio. This is 
necessary as both FGF23 and IGF1 may not be specific to liver but will 
be specific to fibrosis events.
Commercially available ELISA kits can be used for FGF23 and IGF1  
detection in serum samples. It may take up to 48 hrs to perform this test 
in any laboratory setting equipped to perform ELISA analysis.

CD34, Cx3Cr1 and cytokeratin-7 positive cells in 
circulation
CD34, Cx3Cr1 and cytokeratin-7 have been implicated in scarring,  
fibrosis and inflammation. Hence it is common to observe cells positive  

for these markers in circulation following inflammation and tissue  
fibrosis. It is likely that cytological profile of these markers in blood may 
be associated with liver fibrosis. Like FGF23 and IGF1, these cytological 
markers may not be specific to liver pathology, however they may be 
correlated with ALT/AST ratio and/or AST/Platelet ratio to assess any 
change in the cytological profile of CD34, Cx3Cr1 and cytokeratin-7 in 
circulation with liver pathology.
Cytological profiling of CD34, Cx3Cr1 and cytokeratin-7 will require 
a flow cytometer, however this technology is getting affordable. Cy-
tological profiling process itself is quick (less than 4 hrs). In the cyto-
logical profiling, CD34, Cx3Cr1 and cytokeratin-7 positive cells may 
be assessed independently or in combination. High levels of CD34 and 
Cx3Cr1, Cx3Cr1 and cytokeratin-7, CD34 and cytokeratin-7, or CD34, 
Cx3Cr1 and cytokeratin-7 positive cells may be an index of progressive 
liver fibrosis.

CONCLUSON
We report here the possible use of some novel biomarkers in diagnosis 
of liver fibrosis.
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PICTORIAL ABSTRACT

• Contrast perfusion index (Ultrasound imaging).
• FGF23/IGF1 ratio.
• Circulating levels of CD34, Cx3Cr1 and cytokeratin-7 positive cells.
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