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Description

Biopsy of the liver is the current gold standard used to assess the degree of fibrosis present as a predictor of morbidity 
and mortality in patients with liver diseases such as hepatitis C (HCV), nonalcoholic steatohepatitis (NASH) or alcoholic 
liver disease.  Obesity and diabetes are risk factors for the development of nonalcoholic fatty liver disease, and are 
increasing worldwide, especially in affluent and industrialized countries.  Undiagnosed, the condition may progress 
asymptomatically to cirrhosis, portal hypertension, and resultant early death.  Although needle biopsy of the liver is 
usually well-tolerated by patients, there are important limitations based on its small sample size and subjective grading 
system.  Areas of liver fibrosis can be patchy, and may be missed in a biopsy sampling, and the grading system by its 
nature introduces variability of interpretation that depends on the pathologist.

Serum biomarker combinations are being developed as non-invasive alternatives to liver biopsy, to initially assess 
patients and to monitor response to therapy.  Two tests are described below.  Research into the pathophysiology of 
fibrosis has led to the identification of several enzymes, proteins, and metabolites involved with the process which has 
in turn led to development of proprietary algorithms which have been proposed as assessment tools in reducing or 
eliminating the need for invasive liver biopsy (LB).  With the availability of medications to treat, and possibly reverse 
the process of liver fibrosis, there is a need for more frequent testing than would be acceptable for liver biopsy.

The HCV FibroSURETM (LabCorp) is a panel of indirect markers of liver function, which when incorporated into an 
algorithm that includes the age and gender of the patient, yields a measure of fibrosis and necroinflammatory activity 
in the liver that corresponds to the Metavir scoring system for staging and grading fibrotic liver disease.  HCV 
FibroSURETM consists of:
• alpha-2-macroglobulin
• haptoglobin 
• total bilirubin
• gamma glutamyl transpeptidace (GGT)
• alanine aminotransferace
• apolipoprotein A1

The FIBROSpect® (Prometheus Laboratories) uses the following markers in its algorithm:
• hyaluronic acid
• tissue inhibitor of metalloproteinase
• alpha-2 macroglobulin

As new treatments are developed for liver fibrosis, there arises a need for a method to assess the degree of liver fibrosis 
present and monitor response to treatment.  An accurate, but less invasive and lower risk alternative to repeated liver 
biopsies is highly desirable to optimize therapy for patients with fibrotic liver disease.  Furthermore, with the increasing 
prevalence of obesity and diabetes, an inexpensive and accurate method to screen patients at risk for the development 
of fatty liver disease will be called for.

Policy

Serum biomarker panels for assessment of liver fibrosis are considered medically necessary as a non-invasive 
alternative to liver biopsy.  
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Policy Guidelines

Rationale:
There are three main principles involved in the validation of a diagnostic test:  1) technical feasibility; 2) diagnostic 
performance of the test, encompassing sensitivity, specificity, and positive and negative predictive values compared to 
the gold standard; and 3) clinical utility, or how the results of the test can be used to improve the treatment of the 
patient.

1.  The technology must have final approval from the appropriate U.S. government regulatory bodies:  

Both LabCorp and Prometheus Laboratories are certified under the Clinical Laboratory Improvement Act of 1980.  The 
diagnostic tests described here do not require a separate approval by the FDA.

2.   The scientific evidence must permit conclusions concerning the effect on health outcomes:  

Both of the test panels currently available in the United States have undergone validation studies.

HCV-FibroSURETM

Feasibility:  the measurement of the tests that comprise the panel are readily available.

Diagnostic performance:  Rossi and colleagues investigated the predictive values of FibroSURETM (known as FibroTest 
in Europe) in 125 patients with hepatitis C.  57 patients had scores indicating either no fibrosis or significant fibrosis.  
However, although 33 patients had very low FibroTest scores, indicating no fibrosis, 6 actually had significant fibrosis 
by biopsy.  Conversely, of the 24 patients determined by the serum algorithm to have significant fibrosis, 5 actually had 
mild fibrosis.  Discordant results were thus found in 11, or nearly 20% of the 57 who were at the extreme ends of the 
spectrum.  The authors observed that although 57 patients of the study cohort could have avoided liver biopsy based 
on the algorithm, FibroTest scores were not sufficiently reliable for decision making on whether to forego liver biopsy.

A study by Poynard et al (2003) retrospectively evaluated the algorithm in a cross section of patients (n=352) with 
hepatitis C participating in a clinical trial before and after treatment with antiviral therapy.  The selected patients had 
stored serum samples and liver biopsies at study entry and 24-week follow-up.  FibroSUREM scores were calculated 
and compared to Metavir biopsy scores.  The authors reported that the serum tests showed 90% sensitivity, 36% 
specificity, 88% positive predictive value, and 40% negative predictive value.  The authors suggested that sampling 
error in liver biopsy may account for discordant results between serum markers and histology, and that there is a risk 
of false-positive serum marker scores due to hemolysis from antiviral therapy but concluded that biochemical markers 
of fibrosis could be used as a surrogate for liver biopsy in patients with chronic HCV.

Bourliere and colleagues in a 2006 study also assessed the diagnostic accuracy of indexes for fibrosis prediction in 
comparison with liver histology in 235 consecutive HCV patients.  The study showed that although the use of combined 
serum indicators, including FibroTest, could without liver biopsy be used to correctly classify 81% of patients in the 
cohort, biopsy remained mandatory in nearly 19%.

Whereas the bulk of the validation studies on the FibroSURE/FibroTest have focused on patients with HCV, a study by 
Ratziu et al (2006) examined a cohort of 170 patients with suspected nonalcoholic fatty liver disease (NAFLD) from a 
reference center, along with 97 in a multicenter study, and a control group of 954 blood donors.  The authors assessed 
sensitivity, specificity, and positive and negative predictive values (PPV and NPV), and area under a receiver operating 
characteristic curve.  The authors reported a 90% NPV and a 73% PPV for advanced cirrhosis.  Although the authors 
concede that the study may be limited by selection bias from the first validation group, they concluded that the 
FibroSURETM reliably predicts advanced fibrosis.  The author's discussion suggests that this test may find a future use 
in the diabetic and obese populations that are at risk for fibrosis from NAFLD.

Clinical utility:  It is not clear from the validation studies whether the use of FibroSURETM in lieu of liver biopsy could be 
safely used to manage patients, or whether it could be used as an interval test in patients receiving therapy for liver 
disease.  Generally, the results indicate that more accurate results have been obtained in patients with little or no 
fibrosis, or those with extensive fibrosis.  In patients with intermediate level of disease, serum biomarkers have tended 
to show lower accuracy.

FIBROSpect®
Feasibility and Diagnostic performance:  Studies on the feasibility and clinical utility of the FIBROSpect® panel are 
limited by the lack of standardization of assays of tissue inhibitor of metalloproteinase (TIMP) (Lichtenhagen and Bahr, 
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2004).  Patel and colleagues (2004) evaluated the diagnostic accuracy of the FIBROSpect® markers in an initial training 
set of 294 chronic hepatitis C patients from a single center, and then in an external cohort of 402 patients.  Positive and 
negative predictive values were calculated to differentiate no/mild fibrosis from moderate/severe fibrosis.  PPV and 
NPV for all 696 patients were reported as 74.3% and 75.8% respectively, with an overall accuracy of 75%.  The authors 
concluded that the three-marker panel may reliably differentiate patients with moderate to severe fibrosis from those 
with no or mild fibrosis, although accurate delineation between stages was not possible, and noted that prospective 
studies are required to determine the potential utility of the marker panel in guiding treatment decisions.

Christensen et al (2006) reported on a study designed to correlate FIBROSpect® results with liver fibrosis scores to 
determine the test is sufficiently accurate to be a viable alternative to liver biopsy.  142 serum specimens were evaluated 
with FIBROSpect® and compared with Knodell and Ishak fibrosis scores.  The authors reported a sensitivity of 93%, 
specificity of 66%, and an overall test accuracy of 76%.  The authors conclude that the test was clinically useful in ruling 
out advanced fibrosis by identifying mild disease where treatment could be deferred.  The authors also noted the 
limitation of the test to be decreased sensitivity and specificity in the middle of the reporting range.

A prospective validation study on 108 consecutive HCV patients was reported by Zaman and colleagues (2006).  The 
object of the study was to determine the accuracy of the test panel compared to liver biopsy in identifying patients with 
significant fibrosis.  Sensitivity in this study as 71.8%, specificity 73.9%, PPV 60.9%, and NPV 82.3%, with overall 
accuracy of 73.1%.  The authors concluded by saying the demonstrated NPV was "high” and supported that 
FIBROSpect® was a reliable alternative (to liver biopsy) to rule out severe fibrosis.

Clinical utility:  No studies were found wherein FIBROSpect® was actively used in management of the patient.

The validation studies have been designed to show performance characteristics of the test panels in patient populations 
where the degree of fibrosis was known beforehand.  As Luxon (2006) has noted, despite multiple research studies, 
none of these markers have proven to be of clinical value.  There have been no studies that have measured patient 
outcomes or management decisions based on the use of biochemical marker panels in lieu of biopsy.  The evidence 
therefore does not permit conclusions regarding health outcomes using biomarker panels to assess liver fibrosis.

3.  The technology must improve the net health outcome:  

Net health outcomes could be improved if patients' level of fibrotic progress could be assessed, initially and during 
therapy, by avoiding the shortcomings and risks of liver biopsy.  There are no studies published where biomarker panels 
have been used as the basis for patient management decisions, therefore, there is insufficient evidence to determine 
if there is an improvement in net health outcomes.  A review for the American Gastroenterological Association (Dienstag 
and McHutchinson, 2006) states, "Neither clinical nor laboratory markers, individually, or in combination, predict 
accurately the degree of necroinflammatory activity or the level of fibrosis in the liver.  Therefore, despite sampling 
error, liver biopsy remains the gold standard for determining histologic grade and stage."  An evidence-based practice 
guideline issued by the American Association for the Study of Liver Diseases (Strader et al, 2004) states, "Although 
liver fibrosis markers are commercially available, they are currently insufficiently accurate to support their routine use.  
Until sensitive serum markers can be developed that will define all stages of fibrosis and mirror the information derived 
from liver biopsy, the procedure remains the only means of identifying the severity of damage from HCV infection in 
many patients."

4.  The technology must be as effective as any established alternatives:  

Despite its risks and limitations, liver biopsy is considered the gold standard in assessing fibrosis in liver disease.  The 
published evidence and expert opinions have not established that the use of non-invasive serum biomarkers are at 
least as effective.

5.  The improvement must be attainable outside the investigational settings: 

There is insufficient evidence of an improvement in health outcomes in the investigational settings.  It is therefore not 
possible to determine if an improvement can be expected outside of the investigational settings.

Update 2009:
A search of the peer-reviewed literature was performed from November 2007 through November 2009.  Findings in the 
literature do not change the conclusions regarding serum biomarker panels for assessment of hepatic fibrosis.  Liver 
biopsy remains the gold standard.
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Update 2012:
A search of the peer-reviewed literature was performed for September 2009 through December 2011.  Findings in the 
literature do not change the conclusions regarding serum biomarker panels for the assessment of hepatic fibrosis, liver 
biopsy remains the gold standard.  Therefore, the policy remains experimental / investigational.

Update 2014:
A search of the peer-reviewed literature was performed for January 2012 through January 2014.  Findings in the 
literature do not change the conclusions regarding serum biomarker panels for the assessment of hepatic fibrosis.  Liver 
biopsy remains the gold standard.  Therefore, the policy remains experimental / investigational.

Update 2015:
A search was initiated for recent clinical trials and expert reviews from 2007 to the present.  Although there have been 
few new studies, a 2015 study (N=107) by Yakoob et al compared FibroTest (FibroSpect, FT) taken at the time of liver 
biopsy (LB) in patients with chronic hepatitis C (CHC) with blood samples taken from normal volunteers.  Using 
observed area under the receiver operating characteristic (AUROC) curve as the comparative measure, for both 
advanced fibrosis and cirrhosis, the authors reported overall good concordance of FT with LB.  Discordance was under 
20% for advanced fibrosis and under 10% for cirrhosis.  A review by Motola and associates (2014) notes that LB 
remains the gold standard for assessing fibrosis and cirrhosis but continues to have many limitations.  The authors 
state that with the advent of the direct-acting antivirals and the rise in obesity-related liver disease, there is a growing 
need to establish non-invasive markers (biomarkers and radiography) in the clinical setting.  In addition, non-invasive 
markers can be used to monitor response to antifibrotic therapies.  A meta-analysis of 16 studies (N=2494) involving 
FT for patients with chronic hepatitis B (CHB) concluded that FT is of value in excluding CHB-related cirrhosis based 
of AUROC, sensitivity and specificity, but is suboptimal in detecting significant fibrosis (Salkic et al 2014).  A study by 
Ratziu and colleagues (2006) used FT to predict fibrosis in patients with non-alcoholic fatty liver disease (NAFLD 
(N=107) in a controlled, prospective study; the authors concluded that FT reliably predicts advanced cirrhosis.  Shiffman 
(2014) in a review reported that FT is highly predictive of advanced fibrosis and cirrhosis, and very good at predicting 
no or minimal fibrosis, but less accurate in the midrange, with a correlation with LB about 80% of the time.  A report by 
Sharma and associates (2014) commented on the usefulness of FT in excluding fibrosis and cirrhosis, and the ability 
to avoid LB in many cases.

The FibroSure™ test, as it is called in the U.S., is now available in three renditions:  The original test is now marketed 
as HCV FibroSure™, for use in patients with CHC or CHB.  ASH FibroSure™ is designed for those with alcoholic fatty 
liver disease, and NASH FibroSure™ is for those with non-alcoholic fatty liver disease.  The tests differ slightly in the 
analytes assessed and the fibrosis score algorithm.

Update 2017:
A search of the peer-reviewed literature was performed from February 2014 through July 2017.  Serum biomarker 
panels are useful noninvasive tests for the assessment of hepatic fibrosis; however, liver biopsy is the gold standard. 

Update 2019:  
A search of the peer-reviewed literature was performed from the period of August 2017 through August 2019.  Findings 
in the recent literature do not change the conclusion listed within the policy statement.  Therefore, the policy statement 
is unchanged.

Update 2021:
A search of the peer-reviewed literature was performed from the period of September 2019 through June 2021. Findings 
in the recent literature do not change the conclusion listed within the policy statement. Therefore, the policy statement 
is unchanged.
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This policy statement relates only to the services or supplies described herein.  Coverage will 
vary from contract to contract and by line of business and should be verified before applying the 
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