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Fast Facts

Causes 1.5 million deaths per year

Economic burden amounts to over $20 billion 
a year in the U.S. alone

Early detection is the key to save both lives 
and healthcare costs

Current diagnostic standard has an error rate 
of up to 30%

What is Liver Fibrosis

-  Liver fibrosis is an asymptomatic ‘wound healing’ process 
   initiated in response to chronic insult to liver. 

-  The main causes of liver fibrosis are chronic hepatitis B virus 
   and hepatitis C virus (HCV) infection, along with alcoholism 
   and obesity. If left untreated, fibrosis leads to liver failure,   
   cancer and ultimately death. 

-  Liver fibrosis causes over 1.5 million deaths per year 
   worldwide.  The economic burden of liver fibrosis is over $20 
   billion per year in the U.S. alone.

-  Liver fibrosis is reversible, but reversibility is easiest during     
   the early stages of liver damage. The ability to detect and 
   prevent liver fibrosis, especially during the early stages, will 
   save both lives and health care costs. 

Shortcomings of Existing Diagnostics

All current diagnostic tools have limitations in liver fibrosis 
diagnosis, with the greatest challenges on prediction of early 
stages.

-  Liver biopsy, often considered a reference standard, is 
   invasive, costly, with an error rate of up to 30%, and can cause 
   serious complications. 

-  Commercial serum liver fibrosis marker tests can predict the 
   advanced fibrosis but do not work very well at early stages of 
   disease nor are they disease specific. 

-  Advanced liver imaging technologies are expensive and 
   limited in their application in evaluating patients with obesity. 

There is an urgent need for affordable, accurate, reproducible 
and easily applied methods to diagnose fibrosis progression, 
especially in the early stages where treatments and 
interventions are most efficient and critical.

Life Sciences Institute

Researchers in the LSI, the top ranked institute 
of its kind in Canada, are positioned to take 
a lead in unraveling medicine’s greatest 
challenges and guide  the healthcare system 
through an evidence-based approach to achieve 
more precise management of health and 
treatment of disease. Personalized medicine 
is healthcare based on the unique molecular 
makeup of each individual. It  will allow more 
effective preventive care, improve the safety, 
efficiency and effectiveness of the healthcare 
system, potentially reduce per capita costs 
and dramatically improve patient and provider 
healthcare experiences.
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Cirrhosis, the last 
stage of liver fibrosis 
is the 12th leading 
cause of death by 
disease
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Our comprehensive ‘omics’ approach

Led by Dr. Francois Jean, our team proposes to develop three 
non-invasive molecular diagnostic blood tests that can rapidly 
and accurately distinguish various stages of fibrosis. The three 
molecular tests are associated with the fibrosis cellular or/and viral 
signature patterns at genomic, proteomic, and metabolomic levels, 
providing complementary information on disease evaluation. 
Our biomarker tests will be a “one-stop-shop” which enables 
accurate diagnosis of fibrosis stage and viral infection status, thus 
providing physicians with the exact indication for evaluation and 
intervention. The three tests are:

Fibrosis microRNAs test (FibroMiRNA): 

FibroMiRNA, a panel of circulating miRNA biomarkers, is based 
on human miRNA expression signatures associated with different 
stages of fibrosis.  FibroMiRNA is performed using a sensitive, 
specific, and cost-effective multiplex reverse transcriptase-PCR 
(RT-PCR) assay, verified and validated using clinical samples 
obtained from patients with chronic hepatitis C.  Clinical adaption 
of the assay is relatively easy as RT-PCR is a robust and cost-
effective diagnostic method for infectious diseases. 

Fibrosis SIS peptides test (FibroPeptide). 

FibroPeptide, a panel of stable isotope standard (SiS) peptide 
biomarkers, is based on specific detection and absolute 
quantification of human and viral SIS peptides at different stages 
of fibrosis caused by HCV infection.

We have assembled a world-class team, have access to state-of-the-art clinical labs and equipment and have achieved promising 
proof-of-concept data.  The goal of the LSI Fibrosis team is to complete the development of these new molecular diagnostics and we 
are seeking additional funding for access to clinical samples, and operating costs to carry out a three year plan to create these new, 
much needed, diagnostic tests.  

Fibrosis metabolites test (FibroMetaB). 

Metabolomics is an ideal complement to other ‘omics-driven 
biomarker platforms such as FibroMiRNA and FibroSiS. 
FibroMetaB, a circulating metabolite fingerprinting of liver fibrosis 
stages, will be developed by applying proprietary technologies 
from our collaborator in the HCV infection cohort.

All three tests are initially developed, verified, and validated in 
fibrosis progression in HCV fibrosis progression cohort, followed 
by further testing and validation in fibrosis caused by other factors, 
including Hepatitis B virus infection, alcoholism, and obesity.  The 
three non-invasive tests can be performed alone or in combination 
for improved sensitivity, specificity, and predictive accuracies of 
the tests.

Applications

These novel blood-based non-invasive molecular diagnostic tests 
will be valuable tools for:
-  Evaluating the anti-fibrotic and anti-viral effectiveness of next  
    generation of expensive but highly effective direct-acting antiviral 
   drugs targeted at hepatitis C.
-  Triaging patients based on liver disease severity, and thereby 
   optimizing treatments.
-  Determining anti-fibrotic effectiveness of novel drug candidates 
   targeted at viral and non-viral liver fibrosis. 


