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Patient R.G

* 50 year old Hispanic woman

« Chronic hepatitis C genotype 1la diagnosed in 2001

* No co-morbidities

« Declined IFN based treatment due to concern for side effects
« AST 61, ALT 92, platelets 185

* Requests all oral DAA therapy for her HCV

« Patients insurance provider requests confirmation of advanced
fibrosis (F3-F4) before approving therapy

« Patient does not wish to undergo liver biopsy due to concerns over
iInvasive nature of procedure



Modalities for the Diagnosis of
Hepatic Fibrosis

« Gold Standard: Liver Biopsy

- Standard Lab investigations

- Standard Lab investigations + Clinical Markers of Fibrosis
« Serum Markers of Hepatic Fibrosis

* Fibrosis Panels

- Transient Elastography

« Acoustic Radiation Force Impulse Imaging

- Magnetic Resonance Elastography

* New Technology




Standard Lab Investigations and Fibrosis

Aminotransferase levels > 2 x ULN

— |nconsistent association

« AST/ALT>1
— Angulo P et al(1999)-47% NASH patients with advanced fibrosis

- AST-to-platelet ratio (APRI)
— Kruger FC et al (2011)-AUROC of 0.85 for advanced fibrosis
— Cutoff of 0.98 —-NPV 93%, PPV 54%



Standard Labs + Clinical Markers
of Fibrosis

Angulo P, et al, 2007 | 733 | Age (years) 1.04(1.01,1.07)
BMI (kg/m2) 1.10(1.04,1.16)
IGF/diabetes 3.12(1.77,5.51)
AST/ALT 2.70(1.33,5.62)
Platelet count (x 10 9/L) 0.987(0.98,0.99)
Albumin (g/dl) 0.51(0.25,1.05)

Harrison S, et al 827 | BMI 228 2.4(1.2,4.8)
AST/ALT =0.8 9.3(6.3,13.6)
Diabetes 4.0(2.8,5.7)




Composite Scores for Advanced

Fibrosis (F3-4)

Predictive AUROC
Score n Formula (95% CI) Cutoff PPV (%) NPV(%)
NAFLD 733 | -1.675 + 0.037 x 0.88 <-1.455 | 56 93
Fibrosis age + 0.094 x BMI (085, 092) >0.676 90 85
Score +1.13 X

IGF/diabetes

(1=yes, 0=no) +
0.99 x AST/ALT —
0.013 x platelet
count — 0.66 x

albumin
FIB-4 541 | (Age x 0.80 <1.30 43 90
Score AST)/(platelet (0.75, 0.85) | =2 2.67 80 83
count X ALT)

Angulo P, et al 2007. Shah AG, et al 2009.



Serum Markers of Advanced Hepatic
Fibrosis (F3-4)

Sukugaya et al, 112 | Hyaluronic acid = 50 ng/ml| 0.80 68.8 82.8
2005 Type 4 collagen 7S = 5 ng/ml | 0.82 81.3 71.4
Kaneda et al, 2006 | 148 | Hyaluronic acid > 42 ng/ml 100.0 89.0
Santos et al, 2005 | 30 Hyaluronic acid > 24.6 ng/ml | 0.73 82.0 68.0
Type 4 collage > 145 ng/ml 0.80 64.0 89.0
Laminin > 282 ng/ml 0.87 82.0 89.0




Fibrosis Panel Predictors of Advanced

Fibrosis In NAFLD
Reference __[n _[SerumMarker  [AUROC |Sensitiviy [ Specificity |

Ratziu et al, 2006 267 | Fibrotest 0.30 0.88 92.0 71.0
Fibrotest 0.70 0.88 25.0 97.0
Guha et al, 2008 192 | ELF Score=-7.412 | 0.93 80 90

+ (In(HA)*0.681) +
(In(P3NP)*0.775) +
(IN(TIMP1)*0.494)

ELF =0.3576




The Problem with the Gold Standard
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QUANTITATIVE ASSESSMENT OF LIVER FIBROSIS BY DIGITAL IMAGE ANALYSIS
ISHAK STAGING AND ELASTICITY BY SHEAR-WAVE ELASTOGRAPHY

Fader G. Yogin', Karkat Yogin®, Faruk Erdem Kombuk', Eserah Karatay®, Devet Tuney ', Cigrem Ataizi Colibel!, Osman C. Osdagan’
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#1490. Non-invasive Markers of Liver Fibrosis: Which One to Pick From a

Myriad of Them! A Study of 1602 Liver Biopsies in Patients With Hepatitis
- C. Ragesh B Et. Al. Qatar.

« AIm:

— Compare multiple non-invasive scores of liver fibrosis
In patients with HCV

 Methods:

— 1602 patients with liver biopsy (10/04-10/13).
— F0=1.9%, F1=32.9%, F2=39.5%, F3=19%, F4=6.6%

— Study derived score: albumin, AST, platelet count



Score

AUROC for predicting<BR>Cirrhosis (95% CI)

APRI

0.909 (0.853-0.965)

FIB-4

0.904 (0.861-0.946)

Lok score

0.847 (0.769-0.924)

4 GUCI score 0.910 (0.853-0.967)
5 Fibro-alpha 0.866 (0.807-0.926)
6 Forns' score 0.855(0.793-0.917)
7 King score 0.908 (0.857-0.958)
8 AAR 0.691 (0.593-0.790)
9 Fibrosis index 0.894 (0.839-0.948)
10 Pohl score 0.618 (0.503-0.732)
11 Fibro-(Q score 0.845 (0.774-0.916)
12 Fibrosis Cirrhosis Index 0.841(0.768-0.914)
13 Study score 0.868 (0.833-0.904)
Results
Conclusion:

* Excluding Pohl score and AAR, all the non-invasive
scores showed high predictive accuracy for cirrhosis




Transient Elastography (FibroScan)




#13. Factors Associated with and Prevalence of Liver Fibrosis in a

General Elderly Population: Results from the Rotterdam Study.
Plompen E.P et. al. Erasmus University, Rotterdam

* Fibrosis assessed using TE
« LS = 8.0 kPa cutoff for clinically relevant fibrosis
« 3417 participants

- Age 66.0 + 7.6 yrs. o - —
e BMI 27.3+4.0 Diabetes 25 1.6-3.9
° Medlan LS 47 kPa (38-58) :II;ZAg/anti HCV 15..032 11..60—_117..07
° LS > 80 kPa 169 (58%) Steatosis 2.0 1.3-29

Spleen size 1.3 1.1-14

Factors associated with clinically relevant fibrosis



50 — 60 yrs. 2.1% 1.5-35

80 — 90 yrs. 7.3% 4.4-12.6
Effect of age

50 — 60 yrs. 4.2% (3.0 — 6.7) 1.7% (1.3 — 2.4)
80 — 90 yrs. 13.5% (10.0 — 22.1) 6.8% (4.1 — 11.1)

Effect of steatosis by age group

» Conclusion
— 5.6% of patients had clinically relevant fibrosis, LS = 8.0 kPa, on TE
— Probabillity of fibrosis increased with age and steatosis



#14. Increased Liver Stiffness is Associated With Higher All-cause

Mortality in Older Adults: Results From a Population Based Studly.
Koehler E.M Et. At. Erasmus University, Rotterdam.

« Cohort of Rotterdam study
- Mortality monitored via medical record linkage

» Association between LS = 8.0 kPa and all-cause
mortality by Cox regression analysis

« 2456 participants
* Age 71 £6.9 yrs
« Median follow up 18 months



857
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* Conclusions
— LS = 8.0 associated with all cause mortality after
adjusting for age and sex

— HR 2.44 (1.35-4.42)




W\VH S FEASABILITY OF TRANSIENT ELASTOGRAPHY USING M AND XL PROBES FOR ASSESING LIVER STIF
' A PRACTICE AUDIT OF 3235 EXAMINATIONS ON A MULTI-ETIOLOGY COHORT

loan Sporea, Flavia Motiu, Alina Popescu, Roxana Sirli, Ruxandra Mare, Oana Gradinaru, Isabel Dan, Alexandra Deleanu
Department of Gastroenterology and Hepatology,”Victor Babes” University of Medicine and Pharmacy, Timisoara, Romania

1. BACKGROUND 3. MATERIALS & METHODS Il 4, RESULTS

% The studied group included 3235 patients with an

Liver Stiffness Measurements (LSMs) using Transient |  * We used the M Probe (standard probe — transducer average BMI of 28 kg/m?.
Elastography (TE) is widely used in the management | frequency 3.5 MHz) and XL Probe (transducer frequency =»Yalid measurements were obtained by M probe in
of patients with chronic liver disease. 2.5 MHz) in overweight and obese patients. 62.2% (2015/3235) patients, with an average BM| of

) . ) 26.1 kg/m? (Fig.1).
= |r all patients the M probe was used first, and if the ) )
) = The average BMI of the patients evaluated with XL
results were unreliable we used the XL probe,
2. OBJECTIVES Y v probe was 31.3 kg/m?, higher than in patients who

* Reliable measurements were defined as the median of | could be evaluated by M probe.

To examine the feasibility and reliability of liver 10 valid measurements with a success rate 2 60% and an = Of the 1220 patients with unreliable results with M
stiffness measurements by Transient Elastography interquartile range < 30%. probe, valid measurements were obtained with XL
and to assess the benefit of using both M and XL « Results of liver elasticity were expressed in kiloPascals probe in 80% (1011 ) patients (Fig.1).

probes, in a large cohort of patients. (kPa). = Only in 209 cases we did not obtain valid

measurements with either probe, finally we obtained

3. MATERIALS & METHODS | valid measurements by TE in 93.5% of cases
*We studied retrospectively a group of 3235 s 5. CONCLUSIONS

patients with chronic liver disease (chronic hepatitis / . e #n our Dept., the feasibility of M probe was 62.2 %
HCV, HBV, ASH, NASH, Primary biliary cirrhosis, Vb M posbe . .
autc:irn m:.lne hepatitis) rEFer::d to ::r DEDJFt;I‘IEr‘It '“:'.-':?'h .:"’ > FIURIIN TRSASUNITRSITIN USING BOKI W OF 5L prones
to assess liver fibrosis by TE. \ A allowed LS evaluation in 93.5% of cases.
\. ﬂ-uh'-!-'_ﬂl N N . .

* TE measurements were performed with a - > The use of XJL_pmbe. cSpeciaty .m. Patlenls “il.th .
FibroScan® device (EchoSens, Paris, France) BMI= 30 kg/m? increases the feasibility of non-invasive

! " : ek M prote meiaiement B Vel B meaareenh sl WL, rwgam ey diagnosls of liver fibrosis b'!f TE.

6. Disclosures

Ne potentiol conflict of interest to disclose regarding this poster
presentation

Fig.1. LS measuremenis by M and XL probes




#211. The Severity of Steatosis Overestimates Liver Fibrosis Diagnosis

by Liver Stiffness Measurement in Patients with NAFLD.
Petta S, et. at. University of Palermo, Italy.

« Aim: To evaluate the effect of steatosis on LSM as measured by TE

* Methods: 253 patients with biopsy proven NAFLD. Fibrosis staged
using METAVIR, Kleiner scoring of steatosis. TE performed with the
M probe for LSM

METAVIR Stage 2 66% Steatosis < 66% Steatosis P
FO-F2 8.0£3.1 6.5+2.6 0.002
F3-F4 - - NS

 Conclusions:

— In patients with NAFLD, the presence of severe steatosis leads to an
overestimation of liver fibrosis by LSM



Shear Wave Elastography (Airexplorer)
Acoustic Radiation Force Impulse Imaging




#15. Supersonic Shear Wave Elastography Versus Transient Elastography

for the Diagnosis of Alcoholic Liver Fibrosis: A Biopsy Controlled
~ Prospective Study. Thiele M, Et, Al. University Of Bonn, Germany

* Alm:
— Evaluate SWE vs TE in diagnosis of alcoholic
liver fibrosis

 Methods:

— 140 patients

— Alcohol overuse : women >16 g and men > 24 g/day
— Liver biopsy, SWE and TE done on same day

— ROC curve statistics comparing SWE and TE



Baseline

Characteristics | N=140
Male 104
FO 30
F1 34
F2 19
F3 9
F4 48

SWE TE P
F = 2 Cutoff 8.0 kPa 8.7 kPa
F4 Cutoff 12.1 kPa 16.2 kPa
0.90 (0.84- 0.90 (0.85-
AUROC = F2 0.96) 0.96) NS
0.94 (0.89- 0.95 (0.91-
AUROC=F4 0.99) 0.99) NS
Failure 7% 9% NS

 Conclusions:

— TE has higher cutoff for cirrhosis than SWE

— SWE not superior to TE in diagnostic accuracy or
failure rate




SUPERSONIC SHEAR IMAGING PREDICTS CIRRHOSIS AND
ADVANCED FIBROSIS IN CHRONIC HEPATITIS C PATIENTS

SHIH-JER HSU', YU-LIN TAN?, DING-SHINN CHEN"*, JIA-HORNG KAO"*

1. DEFARTMENT OF INTERNAL MEDICINE, NATIONAL TAIWAN UNIVERSITY HOSPITAL YUN-LIN BRANCH, YUNLIN COUNTY, TAIWAN, 2. GRADUATE SCHOOL OF HEALTH INDUSTRY MANAGEMENT,
NATIOMAL YUNLIN UNIVERSITY OF SCIENCE AND TECHNOLOGY, YUNLIN COUNTY, TAIWAN, 3, GRADUATE INSTITUTE OF CLINICAL MEDICINE, NATIONAL TAIWAN UNIVERSITY COLLEGE OF
MEDICINE, TAIPEL, TAIWAN, 3. DEPARTMENTS OF INTERMNAL MEDICINE AND HEPATITIS RESEARCH CENTER, NATIONAL TAIWAN UNIVERSITY HOSPITAL, TAIPEL TAIWAN

Background

Staging hepatic  fibrosis  is
imporiant in the management of
chronic hepatitis C. The elastic
modulus of liver has been shown 1o
correlates  well with hisiologic
fibrosis siage. Supersonic shear
imaging (550) is based on the
acoustic radiation force imaging
iechnique io generate shear waves
in liver tissue and is able w
quantify the elastic modulus of
liver. Thus S51 seems promising
for the quamification of liver
stifTness.

Methods

Chromic hepatitis C patienis naive
1o anti-viral therapy were enrolled.
Liver stiffness, expressed in kPa,
was measured with S50 using a
SuperSonic  Imagine  Aixplorer
diagnostic  ultrasound  scanner.
Liver stiffness measurement with
Fibroscan syvstem was performed
simulianeously for comparnson.
Liver histological examinations
performed within 2 vears were
evaluated for the comelation of
liver stiffness with METAVIR
fibrosis stage,

Results

A total of 191 chronic hepatitis C patients (97 men and 94 women; mean age, 63,1 years) were enrolled. Liver stiffness values measured by 551 and Fibroscan had a
good correlation (r = 086353, P<0.0001). Seventy patienis had received liver hisiological examination within 2 vears. The meanzSD of 851 liver siiffness for each
fibrosis stage was 6919 (F1), 10.3+2.4 (F2), 12.7£2.7 (F3), and 21.6+6.9 (F4), respectively. Using 13.6kPa as cul-oil value, the sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV) of $51 in discriminating advanced fibrosis (=F3) was 81.6%, 95.7%, 93.9.%, and 75 0%, respectively.
With a cut-off value of 15.6kPa the sensitivity, specificity, PPV, and NPV of 551 in predicting cirrhosis is BE 9%, 97.1%, 96.0%, and 91.7%, respectively.
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Conclusions

The liver stiffness measurement in chronic hepatitis C patients is
comparable between 551 and Fibroscan systems. 351 appears 1o be
a promising noninvasive method for liver fibrosis evaluation.

Disclosures
Ding-Shinn Chen - Consulting: BMS, GSK, Gilead, Roche, Merck
The following people have nothing 1o disclosure; Shih-Jer Hsu, Yu

-Lin Tan, Jia-H Kao
in Tan, Jia-Homg %Wﬁc’. o
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Diagnostic Accuracy and Reliability of Supersonic Shear Imaging

in Comparison with T

ansient Elastography for Assessment of

Liver Fibrosis in Patients with Chronic Liver Disease.

MIAM]

lJSYL\l‘;S:L'];LlS ‘..:‘"? "‘t:l 1Y . "

UNIVIRSITY OF MUAME MEALTH SYSTEM

Introduction and Premis

Staging of hver fibrosis is essential i determining the prognosis snd optinml trestment
for patients with chromc liver discase and also to guide surverllance for the
development of hepatocellular carcinoma (HCC). Liver biopsy is recommended 2 the
rederence standard method for the dignosis and staging of fibross m chroaic bver
discse This peocedare. however, i myasive with associated nisks of complications.
high cost and #t & time consunung both for providers and paticats with » lag time before
results are reported. Therefore. there is great noed for a raped, quantitstive and
momnvasive method for detecting fibrosis

The aim of this study was to compare elastography measarements of lver fibrosis using
the Supersonsc Shear Imaging (SS1) and Fibroscan® in paticnts with chroosc liver discase

Methods

This wan a prospective study of 445 paticnts (mean age: 56,8 + 12.0, BMI 265 + 4.7)
in which liver stiffness was ussessed using Firoscan® (M probe or X1 probe) and SSE
during the same chinse visit. In total, 208 out of 445 paticnts had hestologic
determmation of fibrosis stage

Liver stiffness measurcment (1. SM) was asessed
using FibroScan® with the M probe. The X1
probe was used when the M probe was unreliable
for obtasnang measurement m obese paticnts.

Rehiable LSMs were obtained as the modian of 10
valid measurements with a success rate (SR
ratio of the numsber of acquisitions) of > 60% and

Probe including an an isterquartile range (TQR - the range of the
ultrasonic tramsducer maddie S0% of the data) of <307
Abxplorer® (N Shear Imaginiong)

SS1, akso mamed ShearWave™ elastography, is
based on the nwasarement of the velocaty of o
Jocal shear wave through soft tissue. SST cun be
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University of Miami Miller School of Medicine, Schiff Center for Liver Dise
Masato Yoneda, Emmanuel Thomas, Seth N. Sclair, Eugene R Schiff

FibroScan®, the first developed ultrasound-hased clastography method, was recently
mcloded in the European Association for the Study of the Liver (EASL) Gudelmnes for
fibrosis assesament for chronic bepatitis B and C mfection. Funthermore, FibroScank
received approval froem the US. Food and Drug Administration (FDA) on Apeil 5%,
2003 and it s expected that sts use will subsequently increase m not enly Fusope but
abo the US

We evaluated the dagnostic sccuracy and reliability of ESMs using SSI and the
FibeoScan® for the assesstent of Tiver fibrosss i patients with chironse liver disease
The percentage of reluable SSIand TE were 90.5% and 92 5%, respectively

W showed that SST and FibroScan® are valuable diagnostic lools for the dugnosss of
advanced fibrosis (F3-14) and hiver cierhosis (F4) with AUROCS greater than 0.9
Furthermore, both types of chastography demonstrated hagher accuracy than chinical
sconmg systems in the diagnosis of advanced fibrosis (F3-F4) and liver curhoss (F4).

The major advantages of FibroScan® and SS1, as compared with liver biopsy, are that
these techniques are painless. rapad, and have 1o associated complicabions, and ste
universally accepted by patients. Moreover, SSI can be micgrited into a conventional
ultrasound sysiem asing conyentional probes and therefore can be porformed during
standard examimations of the hiver that are routinely performed m patients with chronic
lrver discases for HCC survetilance

onclusion

In conclusion, SSI and FibroScan® were similarly
accurate in diagnosing liver fibrosis in patients with
chronic liver disease. Furthermore, both types of
elastography methods demonstrated higher accuracy
than scoring systems utilizing clinical parameters.
This is the first study, to our knowledge, to compare
SSI and FibroScan® from U.S. investigators that also
includes patients from within the U.S. population.

Mavato Yoneda
University of Miami Miller Schoal of Medicine Schiff Center for Liver Discases
1 huve no fimancial relationships to disclose within the past 12 months relevant to
my presentation
AND
My presentation does not include discussion of off-label or investigational wse
medications.




THE USEFULNESS OF SPLEEN STIFFNESS EVALUATED BY ACOUSTIC RADIATION FORCE IMPULSE (ARFI)
ELASTOGRAPHY FOR ASSESSING LIVER FIBROSIS

Simona Bota, loan Sporea, Oana Gradinaru-Tagcau, Alina Popescu, Roxana $irli, Mirela Danila
epartment of Gastroenterology and Hepatolog University of Medicine and Pharmac

~ Recently, spleen stiffness ($5) assessed by various

1. BACKGROUND

elastographic methods was evaluated for predicting
liver fibrosis. Very good results were published for
liver fibrosis assessment using 55 by Acoustic
Radiation Force Impulse (ARFI) elastography (1).

2. OBJECTIVES

The aim of this study was to try to validate these cut-
offs in an independent cohort of patients chronic
hepatitis B and C, considering liver biopsy (LB) as
“gold-standard” method for liver fibrosis evaluation.

3. MATERIALS & METHODS

*  Qur retrospective study included 71 patients
evaluated in the same session by LB and S5 by
ARFI elastography.

+ The mean age of the patients was 46.3 + 12.6 years,
39.4% having chronic hepatitis B and 60.6%
chronic hepatitis C.

+ Performed in all patients with a Siemens Acuson
S52000™ ultrasound system in fasting condition

Scanning was performed in supine position by
intercostal approach in the midle part of the
spleen, 1-2 cm under the splenn capsule (Fig.1)
with minimal scan pressure applied by the
operator

+  We aimed for 10 valid measurements in every
patient and a median value was calculated, the
result being measured in meters/second (m/s).

* Reliable 55 measurements was considered the median
of 10 valid 55 measurements with an interquartile
range interval (IQR) <30%.

*  For 55 the following cut-offs were analyred (1): F22:
2.74 m/s, F23: 3.14 m/s and F=4: 3.32 m/s.

.Victor Babes”
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Table.1. Predictive value of $5
evaluated by ARFI elastography for
predicting various stage of liver
fibrosis

* Reliable SS measurements were
obtained in only 64/71 patients
(90.1%), which were included in
the final analysis.

* The distribution of liver fibrosis
on LB at this cohort of patients
was: F0-0%, F1-17.2%, F2-51.6%,
F3-23.4% and F4-T.9% (Fig.2).

* According to the pre-specified
cut-off values, the performance of
§S by ARFI elastography for
predicting diferent stages of liver
fibrosis is presented in Table 1.

. Timisoara, Romania

4. RESULTS

Fig.2. The distibufion of liver
fibrosis on liver biopsy

Fig.1. SS assessment by ARFI
elastography

5. CONCLUSIONS

In our patient cohort, S5 by
ARFI elastography had not the
same very good accuracy for
predicting different stages of liver
fibrosis like in the paper of Chen
et al (1). Because of the very good
positive predictive value for

6. REFERENCES

1.Chan SH et al. J Viral Hepat
2012; 19: 654-663

predicting the presence of ]
significant fibrosis and very good 7. Disclosures
negative predictive value for

excluding the presence of liver
cirrhosis, S5 by ARFI
elastography might be use as
supplementary diagnosistic tool
in some patients with chronic

MNothing to disclose regarding this
poster presentation

| viral hepatitis.



K. Dvorak, V. Smid, R. Sroubkova, J. Petrtyl, R. Bruha
Charles University in Prague, 1st Faculty of Medicine, Prague, Czech Republic.

NON-INVASIVE EVALUATION OF PORTAL HYPERTENSION BY SPLEEN ELASTOGRAPHY.

Severity of portal hypenension s a crucial
prognostic factor in patents with liver crrhasis
Invasive measurement of hepatic venous pressure
gradient (HVPG) is a standard method used for the
evaluation of portal hypertension, Amhough
generally sale and well 1olerated, this invasive
procedure is not routinely available in all hospitals
and & does not particulary enable long-term
monitoring Recently many NON-NVasSVe
approaches have been studied for evaluation of

portal hyperension in patients with liver cirrhoss.

The alm was to assess usefulness
patients with liver cirrhosis

1. Classcal MVPG measuromerd using wedped baloon
lachragque »

2 Spleon elastography wmng ARF] (Semens Acuson
S2000)

ARFI [m/s)

a5

-
T

We examined 25 consecutive patients (18 men, 7
women), with average age 56,7 years with liver
cirrhosis of various ethiology (13 alcoholic, 5 viral
hepatitis, 5 NAFLD, 2 other). Dsagnosis of cirrhosis
was conferned either with liver blopsy or with
presence of portal hypertension. A control group
consisted of 20 age-matched healthy individuals.

Every patient underwent standard biochemistry and
blood count, abdominal ullrasound and
elastography of liver and spleen (median of ten
measwements) using ARFI (Acoustic Radation
Force Impuise) measurement with ultrasound
system Siemens Acuson S2000. HVPG was
afterwards measured In avery patient,

y=0.041+2.513

R'=0,329 .
£=0.003
+*
. o el

e

_-—"" .

] 5 10 15 wn 5
HWVPG [mm Hg)

Supported by IGA MZCR NT 12290/4 and SVV 260032-2014.

Clincaly sgnificant portal hypertension
(HVPG>12mmiHg) was diagnosed in 20 patients
The HVPG values were (mmMg: median, KO range)
16,0 (4-26), ARFI of liver (mvs; madian, 0 range)
2817, ARFI of spleen (mvs; medan, IQ range)
314

The value of spleen stitiness signiicantly correlated
with HVPG (p«0,003), Iver stiffness od not
(p=0,183). Another parameter which correlated with
HVPG was the length of the spleen (p=0,033)

Spleen elastography
ARFl is simple, reproducible
and easy to repeat non-
invasive method for evaluation
of portal hypertension in
cirrhotic patients.

using

I o0 Fraxxhs A FRovsing consensus n  portal
Mperfension: mport of the Baveno V consensus
workshop on methodology of and therapy n
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Contact: Dr. Karel Dvorak; k2dvorak@gmail.com
Disciosures: none



Magnetic Resonance Elastography




Magnetic resonance elastography is useful as non-invasive diagnostic
method for predicting liver fibrosis in nonalcoholic fatty liver disease

| do not have any relevant financial or other relationship with a commercial
organization that could influence the content of my presentation.

Hiranori

Kento lmﬂ'o, Takaomi Kessoku, Yasushi Honda, Wataru Tomeno, YuhOgawa
lawatari, Koji Fujita, Masato Yoneda, Satoru Saito, Atsushi

akajima

Department of Gastroenterclogy and Hepatology, Yokohama City University School of
Medicine, 3-89 Fukuura, Kanazawa-ku, Yokohama, Japan.

¢ Assessmant of P severty of ihver Abrosis is imperiant in the evakuation of the
stnge of NAFLD

¥ Alfough a liver bopey = presently recognized as the onfy rekable method of
Tt AbIoRE, IS DPOCETLRD B QENGTEly wory Fivsie, BRpEnsive, and miy
result in 3 samping emor
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ieratse that have semonstTated roreasng ver stfiness with agvanced
fitw o o pstapnin it WAFLD. body mass ndices (BMI) > 28 kgimd hawe been
idenlied B8 an ndependent s teond for faiLne 10 Coten & medsure of iver
elsstography. Theredore, another modabty is required for dagnosis of iver
ftoaa " & morbid abida patients wih NAFLD

¢ MR elastography (MRE ) m an MR imagng-tamed method for quantEavely
AN DML TR s

#  Towwestgale the chical usefuness of MEE (0 patierts with o dagnosis of
nonakcoholic fatty lver dissase (MAFLD) and compare LIRE results with
inaresend elasiograpiy and wernm NEross marker tesi esubs

| P |
Conclusion|
¢ Trien i A migrlieant premive Comealon DEtkeen ieel sUTNSE Sasured at MIRE
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¥ The resulbs of MAE wene not inferor io hose of wansient elsstogeagiy In sddion,
e foirsd It ver stifiness using by Iriesien! Slasiography was nol measwred
12 patients with RAFLD with & morted obesty (BMI=28), In cortrast. we could
vt B et SMNeas Lsng By MRE in &l patients with NAFLD

¢ Winrecommaend MRE as an ussfd method for diagnosi of lwer fibrosis in NAFLD
Nt Wil & moftsd cisadty. 10 adcon, MAE has ulshiness for svaluabng e

siffeeas of whole lobe: in fiver

[Mathads ]

|Methods

¥ Pabents SAgnosed &8 ot having IEFoS (N2T, stage 0) of having fevoss
(n= 118 stage 17334 48731/3210) based on & iver bopsy wone enriled

< Al patients MRE, traraism v, SPed Baram
|mmum=momm Bype ¥ collagen Ts. and sconing
Sylem)

< Comparisen of the diagnostc accuracy for firoes stagng in paterts with NAFLD
smong MRE, iransient elasiography, and sensm lbreais marker festing
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regoms of miores! drawn an ail of the sectons (soe beiow)

Mechanical waves ROI

Result 1. Characteristcs of MAFLD patsnts in this shady
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Result 2, Liver stiffrsess measured ol MRE of Trarsient slasiograply n each Bbrosis

stage n patients with NAFLD.
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Besult 3 Relstionship between the liver stiffness measured at MIBE or Transient
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Result 4. Diagnostic accuracy of MBE or Transient elasiography by defecting
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#16. Assessment of Clinical Effectiveness of MR Elastography and

Vibration-Controlled Transient Elastography for Detecting Hepatic
Fibrosis. Chen J et. al. Mayo Clinic

« Aim:
— Prospectively evaluate MRE vs. TE
* Methods:

— 2D MRE and TE (XL or M probe) within 1-month of biopsy
— Operators and pathologist (single) blinded
— Comparison of AUROC

* Results:
— 65% female
— BMI 40 (39,42)
— NAFLD 83%, HCV 14%,



113 enrolled

111 with liver biopsy

110 MRE 97 TE

S >
5 incomplete MRE 4 incomplete TE (BMI)

105 completed MRE 93 completed TE

— @

79 reliable TE 14 unreliable TE

N 105 93 79
F>2 0.895 (0.811-0.944) 0.792 (0.686-0.869) 0.852 (0.748-0.918)

< Conclusion:
— Significant difference between performance of MRE and TE (p=0.022)
— AUROC of TE improved if unreliable exams excluded



New Technology




#17. Quantitative Molecular MRI of Lysyl-oxidase —

Mediated Collagen Crosslinking During Liver Fibrosis.
Chen HH Et. Al. Harvard Medical School

 Liver fibrosis=[1Collagen deposition
« Collagen crosslinked by lysyl oxidase

« Gadolinium based MRI probe (Gd-Hyd)
targets lysyl oxidase reaction

* CCIl4 treated mice imaged

« (Gd-Hyd resulted in increased liver MR
signal in CCl4 mice but not in control

« Conclusion: Liver fibrosis can be
staged quantitatively using a novel Gd

Nnrohao




#441. Exhaled Breath Analysis Reveals New Biomarkers to

Diagnose Advanced Fibrosis in Patients with Chronic Liver
Disease. Yaseen ME et. al. Cleveland Clinic, OH

«  Aim:
— Utility of volatile organic compounds measured by mass spectrometry to diagnose advanced
fibrosis
* Methods:

— Liver biopsy read by single pathologist. F3-F4=advanced fibrosis

— Exhaled breath collected and analyzed with mass spectrometry same day as liver biopsy
* Results:

— 49 patients, 38% HCV, 35% NAFLD

— Lower levels of isoprene, trimethyl-amine, ethane, acrylonitrile, pentane and 1-heptene in
advanced fibrosis (p< 0.05 for all)

— AUROC for Isoprene 0.765

« Conclusion:
— Promising technology, further validation required
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A 6-Gene Score Associated With Advanced Stages of Presymptomatic HBV Related Fibrosis

Mingvi Xu*, Ying Qu, Qingqing Zhang, Lungen Lu

Department of Gastroenterology, Shanghai First People's Hospital, Shanghai Jiaotong University School of Medicine

Premise

To characterize the molecular
genomic  activity  linked  to
histological stages of liver fibrosis,
microarray were performed .

A set of 18 predictor genes were
found correlating with HBV related
liver fibrosis (HRLF) by Genome
data analysis .

Walidation study supported 6 genes
were associated with advanced

HRLF.

HRLF has been shown to involve
complex interactions in genomics.
We utilized microarray to reveal it.

Methods

P

e

143 patients were divided into 3
subgroups  including  control,
Fibrosis and HCC.

Affymetrix  GeneChip was  used.
Genome data analysis was obtained
by GeneSpring GX software,
Significant Analysis of Microarray
{SAM) and Prediction Analysis of]
Microarray (PAM).

gRT-PCR and AUROC analysis

were used to verify predictor genes.

Conclusion

1. The expression pattern of 678 significant genes identified by SAM showed
different feature in significant HRLF (=52). A subset of 18 predictor genes, which
were identified by PAM, was defined to have "Fibrotic Risk" signature of HRLF,
Six novel predictor genes were differentially expressed among 54, 51-53 and 50
group (Figure 1).
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Figure | qRT-PCR of & predictor genes Figure 2 AUROCs of 6 predicior genes diagmosing

1* Means compar ing to S0, p=i.05) fibrosis and cirrhosis

AUROCs of 6 genes were 0.85-0.88 in diagnosing significant HRLF (=52). Total
6 predictor genes including CD24, CXCL6, EHF, ITGBLI, LUM and SOX9 were
found to have AUROCs among 0.90-0.96 in discriminating cirrhosis (Figure 2).
Univariate logistic regression analysis also identified their expression in liver
tissue associated with cirrhosis.

1. The genomic expression profiles of]
143 enrolled patients {Control, n=7;
50-54, n=126; HCC, n=10)
represented the entire spectrum of]
chronic hepatitis B.

2. Our study provide a molecular
portrait of genomes in HRLF.

3. A set of 6 "Fibrotic Risk" genes
(CD24, CXCL6, EHF, ITGBLI,
LUM and SOX9) are promising
predictors for diagnosis of advanced
stages of presymptomatic HBV
related fibrosis, especially cirrhosis.

4. Moreover, the correlation of 6-
genes markers  with  cirthosis
suggested that understanding the
mechanisms in liver fibrosis may
facilitate the design of new
therapeutic approaches.

This study was supporied by the National
Natural  Science  Foundation of China
(No 81100298, 81070345 and B1270518)
and the Development Program of China
during the 12th Five-vear Plan Period
(No. 200 2ZX 10002007-001-040 &

200 32X 10002004-002-003 )

Hepatitis B Virus: Liver Fibrosis;

Microarray Analysis




Multi-parametric MRI predicts clinical outcom

in unselected patients with liver disease

— a non-invasive test that meets the AASLD criteria for clinical trials?

BACKGROUND

INIVERSITY OF

7 OXFORD

TABLE 1. CUNICAL FEATURES OF PATIENTS WHO SUFFERED LIVER RELATED EVENTS DURING THE FOLLOW UP PERSOD

here is currently no sroved non-  Patient sduled for a chnically indicated liver blopsy at 2 UK centres
There is currently no appre W atients scheduled for a chnically indicated liver biopsy at 2 UK centre Snibie: odnt Potient ality
invasive blomarker of liver disease which  (Oxford and Reading) were prospectively recruit Study 1D UF score  Ishak stage CPT Diagnosis ( b ( e § )
months from scan months fr an|
predicts cinical outcomes in 4 general May 2013 All patients had a quantitative MRI as previously described’ scen) et
liver patient popudation, The American Patients were followed up for a minimum of 12 months. Liver-related events RIAL & 2.5 6 8 NAFLD Encephalopathy Yes (24)
Assodiation for the Study of Liver Disease  defined as any index episode of ascites, hepatic encephalopathvy (HE), variceal RIAL 30 30 6 A HCV Encephalopathy (7] No
and the US Food and Drug Ad raton  bleed, hepatoceliular carcinoma (HCC) or Iiver related death, were red RIAL 43 27 P A MV HCC (12)
agency have prioritised this as a pressing  for analysis. Kaplan Meder survival analysis was performed and differences
need. A multiparametric  magnetic  between the curves were compared using the log-rank test (GraphPad Prism RIAL 22 35 5 B ASH Liver related death (3]
resonance (MR) protocol developed in our 6 RIAL 37 35 “ A NAFLD Ascites (22)
centre has shown excellent correlstion .
RIAL 93 3B 6 ] NAFLD Liver re Yes (7)
with histology n an unselected patient MR image processing 2
population undergoing clinically indicated  Cuantitative MR data for fat, iron and T1 relaxation times were acquired froe RIAL 24 38 Retused Bx ASH* Ascites (7 Yes {10)
iver biopsy for evaluation of fibrosis @ clinical 3T Slemens scanner Images were analysed wsing LiverMultiScon Abbreviations; LIF; Liver Inflamsmation and Fibrosis, CPT. Child Pugh Turcotte class, NAFLD: Non- Alcaholic Fatty Liver Disease, HOV
The aim of this study was to determine f gnostics, Oxford, UK) to calculat Uver Inflammation and atitls € Vieus, HCC: Hepatoceliulur Carcinama, ASH: Ak
this quantitative MR technique could The reporting operator was blinded 1o the clinical and *This patient took part n the imag Zudy, by A working diagnoss of ASH
pred clinical outcomes in the same histological data. Discase severity was stratified according to pre-set cut-offs
patients. on 3 continuous scade (0-4), as normal (<1), mild [1-<2), moderate (2-<3) and
sovere (23). Examples of scans are shown in figure 1 - 100 - LI <1
»- 435
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Figure 1. Examples of MR data. The images show representative scans (LIF maps) from patients in each LIF severity u T T . 1
category. These maps can be used 10 measure LIF in any part of the fiver parenchyma away from vascular and billary ° 10 20 30 40

structures. The measured LIF score for each patient Is shown under each scan. The predefined colour scale used to

Follow up period (months)
generate these maps s also shown. LIF: Liver Inflammation and Fibrosis score

Figure 2. Kaplan Meier curves. The cumulative risk of liver related events was significantly higher in patients with UF23
compared to patients with LiF<1 [0.028) log rang test) or UF 1-<2 (p » 0.031 log-rank test)
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Summary

* Evolving area in Hepatology (42 abstracts at AASLD 2014)
 APRI and FIB-4 are accurate predictors of cirrhosis

 TE, SWE and MRE are superior to biochemical/serological
fibrosis panels but all have limitations

MRE appears to be better than TE for evaluation of liver
fibrosis in patients with NAFLD

* Newer technologies are on the horizon




