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Removal of the causes of liver injury by effective anti-viral 
medications against hepatits B virüs (HBV) or hepatits C virüs (HCV) 
infections or by weight reduction with life style modification and/ 
or bariatric surgery were all recently determined as effective ways to 
prevent liver fibrosis [1,2]. However, fast one fourth of HBV infected 
patients under HBV therapies have not shown any improvement in 
terms of underlying liver fibrosis. Among a sub-group of HCV infected 
patients, HCV cure has not eleminate the risk of hepatocarcinogenesis 
though [3]. 

In the recent years, a huge number of molecular targets were 
defined for anti-fibrotic drug development [4,5]. What we have learned 
from the studies addressing wide variety new targets, liver fibrosis is a 
complex process that can be basicly include three main steps: Initiation, 
progressin and regression. The researchers should take into account 
that all these steps exist at any time point after the liver injury takes 
places and are feeding each other through different cytokins [6]. Only 
the balance between these steps may vary patient to patient, disease to 
disease or the stage of the fibrosis or severity of the underlying liver 
injury. Thus, targeting only one point of this complicated process may 
or can not be the the real solution we have been looking for. Perhaps, 
that’s the reason, why there is no single agent that approved for this use 
of purpose. Inspite of the success seen in animal liver fibrosis models, 
a couple of recently developed molecules were failed during phase 3 
clinical trials [7]. Or at least they have not supported the hope we have 
had. 

The first one has almost dropped off the pipeline, since the phase 
3 clinical trials have revealed no improvement in liver fibrosis [7,8]. 
Even though the importance of targeting lysiloxidase like-2 (LOXL-2) 
enzyme was already shown in animal models to reduce liver fibrosis by 
blocking LOXL-2 which stabilizes the linkage between the collagen and 
elastin fibers to increase the stiffness of liver, the human studies have all 
failed recently. The first clinical trials of the second target, chemokine 
ligand 2 (CCL2) which plays important role in recruiting the circulating 
monocytes in to the liver have not supported our excitements that has 
arisen based on data obtained from animal models [9,10]. 

Besides focusing on why these molecules are not the successors so 
far, I would like to take attention another point of view: The complexity 
of liver fibrosis. As mentioned above, it is not surprized to see all the 
steps of liver fibrosis at any time point in every single patient. Therefore, 
I would rather continue my critics with the term of “anti-fibrotic coctail” 
instead of anti-fibrotic drug alone. 

This anti-fibrotic coctail may or must consist of at least two 
different products targeting different points of liver fibrogenesis: The 
first  is targeting CCL-2- the cytokine that is mainly responsible for the 

differentiation of initiation to progression steps of liver fibrosis; and the 
second is targeting LOXL-2- the enzyme that is specifically responsible 
for progression of liver fibrosis. Or some other products targeting 
macrophage polarization or inducing apoptosis of hepatic stellat cells 
could be further added in to this coctail. The role of some other new 
targets like NOX1/ NOX4-to decrease hepatocyte apoptosis which 
takes role especially in initiation step or αβ1 and αβ6 to stop further 
hepatic stellat cell activation appears during advanced liver fibrosis 
progression- are obvious as well [11-13]. 

In conclusion, there is no doubt the importance of removing the 
main cause leading liver injury and then fibrosis. However, due to the 
complexity of liver fibrosis, we need an anti-fibrotic coctail targeting 
different points of liver fibrosis at same time to stop or regress it instead 
of an anti-fibrotic drug alone.  
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