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Plasma albumin m RNA as anon invasive Marker 

to predict liver injury in chronic Hepatitis C and 

Hepatocellular carcinoma patients    

ABSTRACT 

Background: Analysis of circulating nucleic acids in plasma, such as 

cell free RNA offers an avenue for non invasive monitoring of a variety 

of physiological and pathological conditions. Aims: Because albumin is 

the most abundant protein in the body and is synthesized by the liver, 

the current study was designed to assess plasma albumin mRNA (ALB 

mRNA), as a non invasive diagnostic marker of liver injury in chronic 

HCV (CHC) and hepatocellular carcinoma (HCC).  

Patients and Methods: The study included 50 patients, 20 patients had 

CHC and 20 were of HCC as well as 10 healthy control subjects. 

Patients were subjected to clinical examination, abdominal 

ultrasonography, CT for HCC cases and laboratory investigations 

including liver function tests, AFP and plasma albumin mRNA by Real 

Time- PCR. 

Results: Patients with CHC and HCC have a significant increase in 

their plasma ALB mRNA than controls; the higher level was in HCC 

cases. At a cut-off >935 copies/ml, plasma ALB mRNA can 

discriminate liver diseased from healthy subjects, with a sensitivity of 

81.5%, and specificity of 96%, while, elevated serum levels of ALT 

had a sensitivity of 32.3%, and specificity of 92%. However, at a cut 

off >20 ng/ml alpha feto protein (AFP) had a sensitivity of 55.9% and 

sensitivity of 91.2%.in diagnosis of HCC. 

Conclusion: ALB mRNA in plasma is liver specific; it is increased in 

liver disease suggesting liver pathology and may be more 

diagnostically sensitive than alpha-fetoprotein and Alanine 

aminotransaminase (ALT) serum levels. Thus, future studies should 

assess if the plasma concentration of ALB mRNA may be used as 

therapy monitoring.  
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CHAPTER I                       

INTRODUCTION 

The clinical course of untreated hepatitis C virus 

(HCV) infection is highly variable with the majority of 

patients experiencing a slow fluctuating disease that may 

take 20 years or more for full expression. Approximately half 

of HCV patients develop chronic active hepatitis and this 

may progress to liver cirrhosis and hepatocellular carcinoma 

(HCC) (Banker, 2003). 

Hepatic fibrosis is the accumulation of extracellular 

matrix, or scar, in response to acute or chronic liver injury. 

Fibrogenesis represents a wound healing response to injury, 

and ultimately leads to cirrhosis. Both fibrosis and cirrhosis 

are the consequences of a sustained wound-healing response 

to chronic liver injury from a range of causes, including viral, 

autoimmune, drug induced, cholestatic and metabolic 

diseases (Rockey and Friedman, 2007). 

The development of severe fibrosis and 

necroinflamatory changes in liver leads to cirrhosis and 

worsens prognosis by enhancing the risk of HCC. Chronic 

HCV varies greatly in its course and outcome. The presence 
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of HCV RNA indicates that the patient has ongoing viral 

infection despite normal ALT levels (Berry et al., 2005). 

Serologic assays detect HCV antibodies that indicate present 

or previous infection, but they cannot discriminate acute 

from chronic or resolved infection. Occasionally immuno-

compromised patients, hemodialysis patients and patients 

with mixed cryoglobulinemia have false negative serology 

results and may require HCV-RNA listing for diagnosis 

(Thio et al., 2000). While needle biopsy is still the mainstay 

in diagnosing hepatic fibrosis, its days of dominance seem 

limited as laboratory technology and imaging studies 

improve (Thabet et al., 2011). 

The existence of extracellular mRNA in the 

circulation, i.e., plasma and other body fluids has been long 

known (Swaminathan and Butt, 2006). The extracellular 

mRNA is thought to be released into the circulation from 

intact and viable cells as well as necrotic cells. The biological 

roles of circulating mRNA are still unclear, although its 

physiological significance has been investigated during the 

last several years (Fleischacker, 2006).  

The detection of circulating RNA offers certain 

advantages over the detection of circulating DNA (Zhau et 

al., 2010). First, if both plasma RNA and DNA were derived 


