Clinical Effectiveness of Three Noninvasive Methods for Detecting Hepatic Fibrosis
Jun Chen’, Meng Yin!, Jennifer Oudry2, Jayant Talwalkar!, Kevin Glaser', Thomas Smyrkl, and Richard Ehman'
'Mayo Clinic, Rochester, MN, United States, *Echosens, Paris, France

Target audience includes clinicians and scientists who are interested in noninvasive technologies for the assessment of hepatic fibrosis.

Introduction: Chronic liver disease and cirrhosis remain a leading cause of mortality in the United States, with 143,000 hospitalizations, 11,000 in-
hospital deaths and 6.7 billion dollars of total hospital charges in 2009 [1]. Currently, liver biopsy is the reference standard for detecting hepatic fibrosis.
However, liver biopsy is an invasive method and has some significant limitations, such as sampling errors, interobserver variation, patient refusal, pain,
bleeding and death [2-4]. Meanwhile, noninvasive technologies have been developed for assessing hepatic fibrosis. These include imaging methods
(e.g., MR Elastography (MRE) and Fibroscan®) and serum markers (e.g., FIBROSpect II®). Both MRE and Fibroscan use external vibrations to excite
mechanical waves in the patient’s liver; use MRI or ultrasound, respectively, to measure the wave speed; and ultimately calculate liver stiffness maps
(elastograms) based on the wave speed. MRE measures the tissue shear modulus, while Fibroscan measures Young’s modulus. FIBROSpect Il is a
panel of serum markers that are sensitive to liver fibrosis. Different studies have shown that MRE, FIBROSpect I, and Fibroscan have a diagnostic
accuracy of 90.9-100%, 46.7-82.6% and 83.7-91.4%, respectively, for detecting hepatic fibrosis stage two and above, and have also compared their
advantages and disadvantages [5-11]. Our purpose is to evaluate the clinical effectiveness of MRE, Fibroscan and FIBROSpect Il in a single patient
population with a consideration for interobserver variation of liver pathology. Our hypothesis is that MRE is the most accurate method among the three
noninvasive methods for detecting clinically significant liver fibrosis (F2-F4) in patients. - — -

Methods: (1) Subjects: Our Institutional Review Board approved the study. A total of [Table 1 Performance for Diagnosis Fibrosis >= F2
113 patients with different liver disease causes (fatty liver, steatohepatitis, hepatitis virus C, Methods | Threshold | Sens | Spec | PPV | NPV
Alpha-1 Antitrypsin; no iron overload or ascites) were enrolled in the study to undergo the MRE 3.1 kPa |84.6% | 85.7% | 78.6% | 90.0%
three exams within one month (operators of each exam were blinded to the other results).
Some data were not available for some patients for different reasons (e.g., scheduling | FIBROSpect II 23 80.9% | 80.0% | 72.3% | 86.7%
availability and technique failures). (2) Liver biopsy: Liver biopsy was performed using either Fibroscan 6.8 kPa |86.5% | 67.9% | 65.3% | 87.8%
a percutaneous, transjugular, or intraoperative approach within our clinical practice.
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and 90/109 had Fibroscan data. Figs. 3-5 show the data distribution of the three exams vs. liver fibrosis stage. ROC analysis shows a diagnostic
accuracy (>= F2) of 90.7%, 88.9% and 83.0% for MRE, FIBROSpect Il and Fibroscan, respectively (Fig. 2). Further analysis shows the sensitivity
(Sens), specificity (Spec), positive predictive value (PPV), and negative predictive value (NPV) in Table 1.

Discussions and Conclusions: In this study, MRE has the highest diagnostic accuracy (90.7%) for detecting fibrosis stage >= F2. Its high negative
predictive value (90.0%) suggests that patients without clinically significant liver fibrosis could be diagnosed by MRE and could avoid liver biopsy.
However, MRE still has contraindications, such as claustrophobia. The optimal FIBROSpect Il index threshold (23) determined in this study is lower than
a previous study [7], maybe due to the different patient populations. FIBROSpect Il needs only blood samples from patients, but requires samples sent
to the company for analysis, resulting in extra exam time and medical cost. Fibroscan is a fast exam; it can report the measurements immediately and is
not limited to patients with claustrophobia; its XL probe has reduced the technique failures previously reported in high BMI patients, which is consistent
with other studies [12]. In summary, MRE has the highest diagnostic accuracy among the three noninvasive methods for detecting hepatic fibrosis.
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