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We don’t need a liver biopsy

We have non-invasive tests
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Liver biopsy: 

an unrealistic and risky procedure 

given the high prevalence of NAFLD



Worldwide prevalence of NAFLD

Younossi Z et al. Hepatology 2016: 64; 73–84 
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Diagnosing NAFLD with liver biopsy: 
a challenge!

Younossi et al. Hepatology 2016; 64: 73-84
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Patients Pathologists

Diagnosing NAFLD with liver biopsy: 
a challenge!



Rousselet et al. Hepatology 2005; 41: 257-64.
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Limitations of liver biopsy 

 Invasive

 Sampling error

 Interobserver variability

 Nondynamic evaluation of 

fibrosis

Regev et al. Am J Gastroenterol 2002; 97:2614-8
Bedossa et al. Hepatology 2003;38: 1449-57
Rousselet et al. Hepatology 2005; 41: 257-64.



The patient perspective !



Trends in liver biopsy 
practice: 

HCV vs. HBV
The Beaujon Experience 2000-2013

HCV

HBV

Courtesy of Pierre Bedossa



Non Invasive Tests:
An exponential increase in publications!

Source PubMed 2000-2017
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Non-invasive tests 

are ready for Prime Time



Non-Invasive Tests: 
recommended by international 

guidelines



Available non-invasive methods
2 different but complementary approaches 

Serum Biomarkers

« Biological » approach  « Physical » approach

CAP / TE PDFF / MRE



• Good reproducibility
• High applicability (95%)
• Low cost & wide availability 

(non-patented)

• Advantages

FibroScan

•  Genuine property of the liver
•  High performance for 

cirrhosis
•  User-friendly

• Advantages

Serum biomarkers

•  Disadvantages

• Non-specific for the liver
• Performance for cirrhosis
• Cost & availability (patented)

•  Disadvantages

•  Low applicability (80%)
•  False positive (inflammation)
•  Requires a dedicated device

Serum Biomarkers vs. FibroScan
Summary

Castera L. Gastroenterology 2012;142:1293-302.



Liver fibrosis is the main prognostic factor

Loomba R et al. Gastroenterology 2015; 149: 278-81 
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Ekstedt M et al. Hepatology 2015: 61; 1547–54 

Mortality is related to cirrhosis

N=229 NAFLD patients ; f-up 26.4 yrs

P<0.001

F3-F4

F1-F2

P<0,001



Chon et al. PLoS ONE 2012

Talwalkar et al. CGH 2007 Friedrich-Rust et al. Gastroenterology 2008

Tsochatzis et al. J Hepatol 2011Stebbing et al. APT 2010

TE has high diagnostic accuracy 
for viral cirrhosis 



TE has high diagnostic accuracy 
for NAFLD cirrhosis

.

Xiao et al. Hepatology  2017; 66: 1486-501

13 studies; n= 1780 patients

Meta-analysis

Sum AUROCS: 0.94

Sum Se: 87% Sum Sp: 86%



Recommendations
Cirrhosis diagnosis

EASL-ALEH Clinical practice Guidelines. J Hepatol 2015; 63: 237-64.  



Use in clinical practice

EASL-EASD- EASO CPG. J Hepatol 2016; 64: 1388-1402



Liver stiffnessLiver stiffness

Boursier et al. J Hepatol 2016; 65: 570-78

N= 360 NAFLD patients; f-up 6 yrs

Non-invasive tests have prognostic 
value in NAFLD

Angulo et al. Gastroenterology 2013; 145: 782-9

N= 320 NAFLD patients ; F-up 105 mo

Serum biomarkersSerum biomarkers

NFS >0.676

NFS <-1.455



Screening the general population 

for NAFLD

using non-invasive tests 



Screening general population 
for NAFLD



The typical NAFLD patient

 Asymptomatic

 Low awareness

 Low risk-perception 

 No approved treatment

Tru MP et al. J Fake News 2017; in press



Roulot et al. Gut 2011; 60: 977-84

Age  58 ans 
H 60 %
BMI 26.5 kg/m2

The study populat ion was strat ified into three groups: LSM
failure, unreliable LSM and validated LSM. Univariate and
mult ivariate logist ic regressions were used to evaluate socio-
demographic, clinical and biological factors associated with LSM
failure and with unreliable LSM: factors associated with
outcome in univariate analyses (with a p value < 0.20) were
entered in the mult ivariate logist ic regression. Factors with

a p value < 0.10 in the mult ivariate analysis were kept in the
final model, using a backward select ion procedure.
Characterist ics of subjects with a validated LSM were

compared according to gender using theStudent t test and c 2 or
Fisher exact test , where appropriate. The study populat ion was
then strat ified into two groupsaccording to LSM value: < 8.0 kPa
and $ 8.0 kPa. Characterist ics of the study populat ion according
to the categorical LSM variable were compared using analysis of
covariance and c 2 or Fisher exact test in univariate analysis.
Age-/sex-adjusted analysis and mult ivariate analyses were
further performed using analysis of covariance and logist ic
regression models.
All stat ist ical analyses were carried out with the use of SAS

software version 9.1 (SASInst itute, Cary, North Carolina, USA).
Stat ist ical significancewas judged at a p value < 0.05 (two-tailed
tests).

RESULTS
Subjects
A total of 1358 subjects aged 45 years or above without known
liver disease were enrolled in the study. Twenty-three of them
(1.7%) were excluded because of missing clinical or biological
data (figure 1). These subjects did not differ from the selected
subjects in terms of age (59.7 vs 57.8 years, respect ively; non-
significant (NS)), gender (women 34.8% vs 40.8%, respect ively;
NS) and BMI (24.7 vs 26.7 kg/m 2 ; NS). Fifty-onesubjects (3.8%)
wereexcluded becauseof LSM failure. Ninety-four subjects (7%)
were excluded because of unreliable LSM. Factors influencing
LSM failure and unreliable LSM are shown in table 1. The
percentage of subjects with obesity and with a metabolic
syndromewas significant ly higher in the group of pat ients with
LSM failure compared with the group with validated LSM
(68.6% vs 17.1% and 47.1% vs 20.3%, respect ively, p< 0.0001).
Factors associated with LSM failure and unreliable LSM results,

Figure 1 Flow chart of the study. After exclusion of subjects with
missing data, failure of liver stiffness measurement (LSM) or unreliable
LSM, 1190 subjects were included in the study. In 1101 subjects,
median values of LSM were < 8 kPa; LSM values were between 8 and
13 kPa in 80 subjects and > 13 kPa in nine subjects.

Table 1 Subjects characteristics according to LSM feasibility

Characteristics
LSM failure
n[ 51

Unreliable LSM
n[ 94

Validated LSM
n[ 1190 p Value

Age, years 60.16 9.8 58.46 9.5 57.76 8.8 0.15
Women (%) 56.9 48.9 39.5 0.01
Smoking status (%):
Non-smoker 64.7 64.9 62.7 0.54
Past smoker 13.7 22.3 21.4
Current smoker 21.6 12.8 16.0

Alcohol consumption, glasses/week 1.76 2.7 1.46 2.4 2.16 4.0 0.46*
BMI, kg/m2 32.16 5.8 28.46 5.8 26.46 3.9 < 0.0001
BMI (%):
< 25 kg/m2 15.7 21.3 37.1 < 0.0001
25e 29.9 kg/m2 15.7 45.7 45.8
$ 30 kg/m2 68.6 33.0 17.1

Waist circumference, cm 101.26 12.6 93.16 11.8 89.36 11.1 < 0.0001
SBP, mm Hg 137.46 16.5 132.66 15.6 131.86 15.4 0.05
DBP, mm Hg 82.06 8.8 80.26 9.9 79.86 9.5 0.28
Fasting glucose, mmol/ly 5.95 (5.61 to 6.30) 5.64 (5.41 to 5.89) 5.58 (5.51 to 5.65) 0.10
Triglycerides, mmol/ly 1.35 (1.17 to 1.56) 1.03 (0.93 to 1.15) 1.13 (1.10 to 1.17) 0.01
HDL-cholesterol, mmol/l 1.396 0.49 1.366 0.33 1.406 0.38 0.61
GGT, UI/ly 31.1 (25.4 to 38.1) 23.9 (20.6 to 27.7) 25.9 (24.9 to 27.1) 0.12
ALT, UI/ly 23.6 (20.8 to 26.8) 20.3 (18.5 to 22.3) 22.5 (22.0 to 23.1) 0.08
Metabolic syndrome (%) 47.1 20.2 20.3 < 0.0001

Data are means6 SDor percentages unless otherwise specified.
*Test on ranks.
yData are geometric means (95%Cl) due to skewed distribution.
ALT, alanine aminotransferase; BMI, body mass index; DBP, diastolic blood pressure; GGT, g -glutamyltranspeptidase; HDL, high-
density lipoprotein; LSM, liver stiffness measurement; SBP, systolic blood pressure.

Roulot D, Costes J-L, Buyck J-F, et al. Gut (2010). doi:10.1136/gut.2010.221382 3 of 8
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F4 0.7%F>2 7.5%

Screening General population 
FibroScan



Poynard et al. BMC Gastroenterology 2010; 10: 40

Age  57 ans 
H 45 %
BMI ?   kg/m2

Screening General population 
FibroTest

Fibrosis (≥2) 2.8 %

Cirrhosis 0.3%



they werenormally dist ributed. Skewed variableswereexpressed
as median (range) and compared using the ManneWhitney U
test . QeQ plots were used to screen for normal dist ribut ion.
Categorical variables werecompared using c 2 test or Fisher exact
test as appropriate. Binary logist ic regression analysis was
performed to ident ify factors associated with fat ty liver. The
Spearman correlat ion test was performed to assess the correla-
t ion between clinical factors and liver st iffness in pat ients with
fat ty liver. Linear regression analysis was performed to ident ify
independent factors associated with liver st iffness.
According to the census in 2006, the Hong Kong populat ion

aged $ 15 years was 5924671. A sample size of 900 would
determine the prevalence of NAFLD in Hong Kong at a 3% CI
and 95% confidence level for a prevalence of 20e 50%. Assuming
10% of the subjects would beexcluded due to viral hepat it is and
other reasons, a total sample size of 1000 subjects was required.

RESULTS
From May 2008 to September 2010, invitat ion let ters were sent
to 3000 randomly selected Hong Kong residents from the census
database. One thousand and sixty-nine subjects responded, with
a response rate of 35.6%. After excluding subjects with contra-
indicat ions to or failed 1H-MRS examinat ion and those with
concurrent viral hepat it is, 922 subjectswere included in the final
analysis (figure 1). The mean age of the subjects was
486 11 years (range 19e 72 years), and 533 (57.8%) werewomen
(table 1). A total of 48 (5.2%) and 143 (15.5%) subjects had
diabetes and hypertension, respect ively, and 209 (22.8%) subjects
had BMI $ 25.0 kg/m2 . All subjects were ethnic Chinese.

Prevalence of fatty liver
Overall, 264 (28.6%) subjects had fat ty liver detected by
1H-MRS. Only 12 subjects with fat ty liver had significant
alcohol consumpt ion between 140 and 350 g per week. After
excluding these subjects, the populat ion prevalence of NAFLD
was27.3% (95%CI 24.5% to 30.2%). Among subjectswith fat ty
liver, 154 (58.3%) had an IHTG content of 5e 10.9%, and 110
(41.7%) had an IHTG content $ 11.0%, a level suggest ive of
> 33% hepat ic steatosis by histology.2 1

The prevalence of fat ty liver was 36.8% (95% CI 32.0% to
41.6%) in men and 22.7% (95% CI 19.1% to 26.3%) in women.
In men, the prevalence of fat ty liver peaked at 40 years of age
and remained relat ively constant up to the seventh decade
(figure2). In cont rast , theprevalence of fat ty liver remained low
at 12e 16% in women younger than 50 years, and increased
steadily after the menopause.
By univariate analysis, older age, male gender, high plasma

creat inine, ferrit in and haemoglobin levels, and components of
the metabolic syndrome were associated with fat ty liver
(table 2). By mult ivariate analysis, a high ferrit in level and
components of the metabolic syndrome remained as indepen-
dent factors associated with fat ty liver, while the associat ion
with age and male gender became insignificant and could be
largely explained by the differences in metabolic factors.
All five components of the metabolic syndrome according to

the Internat ional Diabetes Federat ion criteria were indepen-
dent ly associated with fat ty liver (table 2). Moreover,
a dosee response relat ionship was observed. The prevalence of
fat ty liver was only 4.5% in subjects without any component of
the metabolic syndrome but 80.0% in those with all five
components (figure 3).

Prevalence of advanced fibrosis
All subjects underwent liver st iffness measurement by t ransient
elastography. Sixty subjects did not have 10 successful acquisi-
t ions and 103 subjects had an interquart ile range to median rat io
of the 10 acquisit ions $ 0.3. The liver st iffness measurements of
759 subjects with valid examinat ion were analysed (figure 1).
Subjects with a valid examinat ion had lower BMI
(22.66 3.4 kg/m2 vs 23.76 3.9 kg/m2 ; p¼0.002) and waist
circumference (816 10 cm vs 846 11 cm; p< 0.001). On theother
hand, the percentage of subjects with or without a fat ty liver
with valid examinat ion was similar (82.2% vs 82.4%; p¼0.95).
The liver st iffness was significant ly higher in subjects with

fat ty liver than in controls (5.16 1.9 kPa vs 4.46 1.6 kPa;
p< 0.001) (table 1). Eight (3.7%) pat ients with fat ty liver and 7
(1.3%) cont rols had liver st iffness $ 9.6 kPa, a level suggest ive of
advanced fibrosis (p¼0.032).

Figure 1 Study recruitment and
participant flow.

Gut 2012;61:409e 415. doi:10.1136/gutjnl-2011-300342 411
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Screening General population 
MRI-Spectroscopy/ FibroScan

Wong V et al. Gut 2012; 61: 409-15

NAFLD 29%

F3-F4 1%

Age  48 ans 
H 42 %
BMI 23 kg/m2



.

Kwok et al. Gut 2016; 65: 1359-65

N= 1918 Chinese diabetics patients

NAFLD (CAP >222 dB/m)  73% F3-F4 (LSM >9.6 kPa)  18%

Screening Diabetics 
CAP/ FibroScan



.

Roulot et al. Liver Int 2017; 37: 1897-06

N= 435 French diabetics patients

NAFLD (CAP >236 dB/m)  75% F3-F4 (LSM >9.6 kPa)  7.3%

Screening Diabetics 
CAP/ FibroScan



.

Summary

Gines P ... Castera L. Lancet Gastroenterol Hepatol 2016; 1: 256-60



Take Home Message

NIT  Liver biopsy

Best used as an integrated system 
to allow more efficient evaluation 

of patients with NAFLD

Triage 
in large

unselected 
populations

Assessment 

in selected 

populations or 

in clinical 

trials
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