
Tina Reinson, et al. 
Noninvasive serum biomarkers current and future

http://www.e-cmh.org https://doi.org/10.3350/cmh.2022.0348

Su
pp

le
m

en
ta

ry
 T

ab
le

 1
. B

rie
f s

um
m

ar
y 

of
 th

e 
21

 th
er

ap
eu

tic
 d

ru
g 

tr
ia

ls 
ex

am
in

ed
 in

 A
m

pu
er

o 
et

 a
l.’s

 2
02

2 
m

et
a-

an
al

ys
is 

of
 v

ar
ia

bl
es

 in
flu

en
ci

ng
 th

e 
in

te
rp

re
ta

tio
n 

of
 c

lin
ic

al
 tr

ia
l r

es
ul

ts
 

in
 N

AF
LD

22

D
ru

g
St

ud
y

N
on

in
va

si
ve

 
bi

om
ar

ke
rs

 u
se

d
Fi

br
os

is
 c

ha
ng

es
  

re
po

rt
ed

 b
y 

st
ud

y
Br

ie
f s

um
m

ar
y

In
cl

ud
ed

 fo
r  

re
vi

ew
 in

 T
ab

le
 3

Al
de

rf
er

m
in

H
ar

ris
on

 e
t a

l.1  (2
02

1)
EL

FTM
, P

RO
-C

3
A 

tr
en

d 
to

w
ar

d 
fib

ro
si

s 
im

pr
ov

e m
en

t.
D

ec
re

as
e 

in
 E

LF
TM

 a
nd

 P
RO

-C
3 

sc
or

es
, w

he
n 

co
m

pa
re

d 
to

 p
la

ce
bo

 P
=

0.
15

 a
nd

 P
=

0.
00

1 
fo

r E
LF

TM
 a

nd
 P

RO
-C

3 
re

sp
ec

tiv
el

y.

Ye
s

Ar
am

ch
ol

Ra
tz

ui
 e

t a
l.2  (2

01
8)

FI
B-

4,
 N

FS
, E

LF
TM

Fi
br

os
is

 im
pr

ov
em

en
t b

y 
1 

st
ag

e 
or

 m
or

e 
w

as
 n

um
er

ic
al

ly
 h

ig
he

r 
in

 th
e 

60
0 

m
g 

ar
m

 th
an

 in
 th

e 
pl

ac
eb

o 
ar

m
, w

ith
ou

t r
ea

ch
in

g 
st

at
is

tic
al

 si
gn

ifi
ca

nc
e.

N
o 

da
ta

 o
n 

EL
F 

an
d 

lim
ite

d 
da

ta
 o

n 
FI

B-
4 

an
d 

N
FS

 is
 p

ro
vi

de
d.

 D
at

a 
su

pp
or

tin
g 

th
e 

fin
di

ng
s o

f t
he

 s
tu

dy
 a

re
 o

w
ne

d 
by

 G
al

m
et

 
Re

se
ar

ch
 a

nd
 D

ev
el

op
m

en
t a

nd
 th

e 
ar

tic
le

 
st

at
es

 th
e 

da
ta

 is
 n

ot
 p

ub
lic

ly
 a

va
ila

bl
e.

Su
pp

le
m

en
ta

ry
 

Ta
bl

e  
2 

on
ly

Be
la

pe
ct

in
Ch

al
as

an
i e

t a
l.3  (2

02
0)

EL
FTM

, F
ib

ro
Te

st
®, 

VC
TE

N
o 

im
pr

ov
em

en
t i

n 
fib

ro
si

s.
St

ud
y 

no
te

s t
ha

t r
ea

so
ns

 fo
r n

o 
im

pr
ov

em
en

t 
in

 fi
br

os
is

 in
cl

ud
e:

 (i
) t

he
 d

ur
at

io
n 

of
 

th
er

ap
y 

w
as

 n
ot

 su
ff

ic
ie

nt
ly

 lo
ng

 a
nd

 (i
i) 

th
e 

st
ud

y 
po

pu
la

tio
n 

in
cl

ud
ed

 p
at

ie
nt

s 
w

ith
 e

st
ab

lis
he

d 
ci

rr
ho

si
s a

nd
 p

or
ta

l 
hy

pe
rt

en
si

on
, a

 g
ro

up
 in

 w
ho

 fi
br

os
is

 
re

ve
rs

al
 m

ay
 n

ot
 b

e 
po

ss
ib

le
.

Ye
s

Ce
ni

cr
iv

iro
c

Fr
ie

dm
an

 e
t a

l.4  (2
01

8)
N

FS
, F

IB
-4

, A
PR

I, 
EL

FTM
Ce

ni
cr

iv
iro

c 
sh

ow
s a

 si
gn

ifi
ca

nt
 a

nt
i-

fib
ro

tic
 b

en
ef

it 
at

 y
ea

r 1
.

Po
st

-h
oc

 a
na

ly
si

s e
xp

lo
re

d 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ch

an
ge

 in
 fi

br
os

is
 in

di
ce

s a
nd

 
im

pr
ov

em
en

t i
n 

liv
er

 h
is

to
lo

gy
. I

n 
ge

ne
ra

l, 
m

or
e 

fa
vo

ur
ab

le
 c

ha
ng

es
 (i

.e
., 

sm
al

le
r m

ea
n 

in
cr

ea
se

s o
r l

ar
ge

r m
ea

n 
de

cr
ea

se
s)

 in
 

fib
ro

si
s i

nd
ic

es
 (N

FS
, F

IB
-4

, A
PR

I, 
an

d 
EL

F™
) 

w
er

e 
ob

se
rv

ed
 in

 su
bj

ec
ts

 in
 w

ho
m

 fi
br

os
is

 
im

pr
ov

ed
 b

y 
≥1

 s
ta

ge
 a

t y
ea

r 1
 re

la
tiv

e 
to

 
su

bj
ec

ts
 in

 w
ho

m
 fi

br
os

is
 d

id
 n

ot
 im

pr
ov

e.
 

H
ow

ev
er

, t
he

 p
os

t-
ho

c 
an

al
ys

is
 w

as
 n

ot
 

po
w

er
ed

 to
 d

em
on

st
ra

te
 a

 d
iff

er
en

ce
 fo

r 
tr

ea
tm

en
t (

ce
ni

cr
iv

iro
c 

or
 p

la
ce

bo
) a

nd
/o

r 
su

bg
ro

up
 (h

is
to

lo
gi

ca
l i

m
pr

ov
em

en
t o

r n
ot

).

Ye
s

Ci
lo

fe
xo

r a
nd

 
Fi

rs
oc

os
ta

te
Lo

om
ba

 e
t a

l.5  (2
02

1)
EL

FTM
, F

ib
ro

Te
st

®, 
VC

TE
In

 p
at

ie
nt

s w
ith

 b
rid

gi
ng

 fi
br

os
is

 
an

d 
ci

rr
ho

si
s,

 c
ilo

fe
xo

r/
fir

so
co

st
at

 
m

ay
 h

av
e 

an
 a

nt
i-f

ib
ro

tic
 e

ff
ec

t.

Co
ho

rt
 in

cl
ud

ed
 ≥

F3
, t

he
re

fo
re

 a
pp

ro
pr

ia
te

 
us

e 
of

 n
on

in
va

si
ve

 b
io

m
ar

ke
rs

. T
re

at
m

en
t 

w
ith

 c
ilo

fe
xo

r/
fir

so
co

st
at

 fo
r 4

8 
w

ee
ks

 le
d 

to
 im

pr
ov

em
en

ts
 in

 E
LF

 a
nd

 li
ve

r s
tif

fn
es

s 
m

ea
su

re
d 

by
 V

CT
E.

 P
os

t-
ho

c 
an

al
ys

es
 o

f 
liv

er
 fi

br
os

is
, a

ss
es

se
d 

by
 a

 m
ac

hi
ne

 le
ar

ni
ng

 
ap

pr
oa

ch
, s

ug
ge

st
 fi

br
os

is
 re

gr
es

si
on

 in
 

pa
tie

nt
s w

ith
 c

ilo
fe

xo
r/

fir
so

co
st

at
.

Ye
s



Clinical and Molecular Hepatology
2022 Nov 22. [Epub ahead of print]

http://www.e-cmh.orghttps://doi.org/10.3350/cmh.2022.0348

D
ru

g
St

ud
y

N
on

in
va

si
ve

 
bi

om
ar

ke
rs

 u
se

d
Fi

br
os

is
 c

ha
ng

es
  

re
po

rt
ed

 b
y 

st
ud

y
Br

ie
f s

um
m

ar
y

In
cl

ud
ed

 fo
r  

re
vi

ew
 in

 T
ab

le
 3

Ef
ru

xi
fe

rm
in

H
ar

ris
on

 e
t a

l.6  (2
02

1)
EL

FTM
, P

RO
-C

3
N

on
in

va
si

ve
 m

ea
su

re
 o

f f
ib

ro
ge

ne
si

s 
(P

RO
-C

3 
an

d 
EL

F™
) c

or
ro

bo
ra

te
 

th
e 

ob
se

rv
ed

 im
pr

ov
em

en
ts

 in
 

liv
er

 h
is

to
pa

th
ol

og
y.

Co
ho

rt
 in

cl
ud

es
 F

1 
an

d 
F2

. E
LF

TM
 is

 c
ur

re
nt

ly
 

on
ly

 v
al

id
at

ed
 fo

r ≥
F3

. T
he

 c
ha

ng
es

 o
b-

se
rv

ed
 to

 E
LF

™
 s

co
re

s m
ay

 n
ot

 n
ec

es
sa

ril
y 

be
 

an
 a

cc
ur

at
e 

re
pr

es
en

ta
tio

n 
to

 th
e 

ch
an

ge
s i

n 
liv

er
 o

bs
er

ve
d 

in
 h

is
to

pa
th

ol
og

y.

Ye
s

El
af

ib
ra

no
r

Ra
tz

iu
 e

t a
l.7  (2

01
6)

N
FS

, F
ib

ro
Te

st
®

Po
st

-h
oc

 a
na

ly
si

s o
f d

at
a 

sh
ow

ed
 

th
at

 e
la

fib
ra

no
r r

es
ol

ve
d 

N
A

SH
 

w
ith

ou
t w

or
se

ni
ng

 o
f f

ib
ro

si
s.

Li
m

ite
d 

da
ta

 a
va

ila
bl

e.
 C

oh
or

t i
nc

lu
de

s F
0,

 F
1,

 
an

d 
F2

. N
FS

 a
nd

 F
ib

ro
Te

st
® 

ar
e 

bo
th

 c
ur

re
nt

ly
 

va
lid

at
ed

 fo
r ≥

F3
 o

nl
y.

 

Ye
s

El
af

ib
ra

no
r

H
ar

ris
on

 e
t a

l.8 
(2

02
0)

Fo
llo

w
-u

p 
pa

pe
r f

ro
m

 
Ra

tz
iu

 e
t a

l.7  a
bo

ve
El

afi
br

an
or

 d
id

 n
ot

 m
ee

t t
he

 k
ey

 
se

co
nd

ar
y 

en
dp

oi
nt

 o
f fi

br
os

is
 

im
pr

ov
em

en
t.

Co
nf

er
en

ce
 re

po
rt

 o
nl

y.
N

o

Em
ric

as
an

H
ar

ris
on

 e
t a

l.9 
(2

02
0)

Em
ric

as
an

 d
id

 n
ot

 im
pr

ov
e 

liv
er

 
hi

st
ol

og
y.

N
on

in
va

si
ve

 b
io

m
ar

ke
rs

 n
ot

 u
se

d 
(A

LT
 a

nd
 

A
ST

 o
nl

y)
N

o

La
ni

fib
ra

no
r

Fr
an

cq
ue

 e
t a

l.10
 (2

02
1)

EL
FTM

, F
IB

-4
, P

RO
-C

3,
 

VC
TE

M
ar

ke
rs

 o
f fi

br
os

is
 (s

co
re

s o
n 

th
e 

EL
F™

 a
nd

 F
IB

-4
) d

id
 n

ot
 im

pr
ov

e.
Au

th
or

s’
 n

ot
e 

th
at

 th
e 

ch
an

ge
s i

n 
bi

om
ar

k-
er

s a
re

 n
ot

 fu
lly

 v
al

id
at

ed
 a

s s
ur

ro
ga

te
s o

f 
hi

st
ol

og
ic

 c
ha

ng
e 

an
d 

th
e 

re
su

lts
 sh

ou
ld

 
be

 in
te

rp
re

te
d 

w
ith

 c
au

tio
n,

 p
ar

tic
ul

ar
ly

 in
 

sh
or

t-
te

rm
 tr

ia
ls

.

Ye
s

Li
ra

gl
ut

id
e

Ar
m

st
ro

ng
 e

t a
l.11

 (2
01

6)
EL

FTM
Fe

w
er

 p
at

ie
nt

s r
ec

ei
vi

ng
 li

ra
gl

ut
id

e 
ha

d 
pr

og
re

ss
io

n 
of

 fi
br

os
is

 (w
he

n 
co

m
pa

re
d 

to
 p

la
ce

bo
). 

Th
e 

ab
se

nc
e 

of
 a

 d
iff

er
en

ce
 in

 m
ea

n 
ch

an
ge

 in
 fi

br
os

is
 s

ta
ge

 b
et

w
ee

n 
in

te
rv

en
tio

n 
an

d 
pl

ac
eb

o 
pr

ob
ab

ly
 

re
fle

ct
s t

he
 d

ur
at

io
n 

of
 tr

ea
tm

en
t, 

an
d 

a 
lo

ng
er

 tr
ea

tm
en

t c
ou

rs
e 

sh
ou

ld
 b

e 
as

se
ss

ed
.

W
he

n 
co

m
pa

re
d 

to
 p

la
ce

bo
, t

he
 m

ea
n 

ch
an

ge
 

fo
r E

LF
™

 fr
om

 b
as

el
in

e 
to

 4
8 

w
ee

ks
 w

as
 

gr
ea

te
r i

n 
th

e 
in

te
rv

en
tio

n 
ar

m
 (P

=
0.

05
). 

Co
ho

rt
 in

cl
ud

es
 F

0,
 F

1,
 a

nd
 F

2.
 E

LF
™

 is
 

cu
rr

en
tly

 o
nl

y 
va

lid
at

ed
 fo

r ≥
F3

. T
he

 c
ha

ng
es

 
ob

se
rv

ed
 to

 E
LF

TM
 s

co
re

s m
ay

 n
ot

 n
ec

es
sa

ril
y 

be
 a

n 
ac

cu
ra

te
 re

pr
es

en
ta

tio
n 

to
 th

e 
ch

an
ge

s 
in

 li
ve

r o
bs

er
ve

d 
in

 h
is

to
pa

th
ol

og
y.

Ye
s

M
SD

C-
06

02
K

H
ar

ris
on

 e
t a

l.12
 (2

02
0)

AP
RI

, E
LF

TM
, F

IB
-4

, 
Fi

br
oT

es
t®

M
SD

C-
00

60
2K

 d
id

 n
ot

 d
em

on
st

ra
te

 
si

gn
ifi

ca
nt

 e
ff

ec
ts

 to
 li

ve
r h

is
to

lo
gy

 
w

ith
 th

e 
bi

op
sy

 te
ch

ni
qu

es
 u

se
d.

Co
ho

rt
s i

nc
lu

de
 F

1 
an

d 
F2

. S
er

um
 b

io
m

ar
ke

rs
 

us
ed

 a
re

 o
nl

y 
va

lid
at

ed
 fo

r ≥
F3

. N
o 

fo
llo

w
 

up
 d

at
a 

sh
ow

in
g 

th
e 

ch
an

ge
s i

n 
bi

om
ar

ke
rs

 
us

ed
 w

as
 re

co
rd

ed
 in

 th
e 

su
pp

le
m

en
ta

ry
 

in
fo

rm
at

io
n.

Ye
s

O
be

tic
ho

lic
 a

ci
d

N
eu

sc
hw

an
de

r-T
et

ri 
et

 
al

.13
 (2

01
5)

Th
e 

im
pr

ov
em

en
t i

n 
fib

ro
si

s,
 

al
th

ou
gh

 sm
al

l, 
sh

ow
s t

ha
t t

hi
s 

th
er

ap
y 

m
ig

ht
 b

e 
be

ne
fic

ia
l i

n 
pr

ev
en

tin
g 

pr
og

re
ss

io
n 

to
 fi

br
os

is
.

N
on

in
va

si
ve

 b
io

m
ar

ke
rs

 n
ot

 u
se

d.
N

o

Su
pp

le
m

en
ta

ry
 T

ab
le

 1
.  

Co
nt

in
ue

d



Tina Reinson, et al. 
Noninvasive serum biomarkers current and future

http://www.e-cmh.org https://doi.org/10.3350/cmh.2022.0348

D
ru

g
St

ud
y

N
on

in
va

si
ve

 
bi

om
ar

ke
rs

 u
se

d
Fi

br
os

is
 c

ha
ng

es
  

re
po

rt
ed

 b
y 

st
ud

y
Br

ie
f s

um
m

ar
y

In
cl

ud
ed

 fo
r  

re
vi

ew
 in

 T
ab

le
 3

O
be

tic
ho

lic
 a

ci
d

Yo
un

os
si

 e
t a

l.14
 (2

01
9)

O
be

tic
ho

lic
 a

ci
d 

si
gn

ifi
ca

nt
ly

 
im

pr
ov

ed
 fi

br
os

is
.

N
on

in
va

si
ve

 b
io

m
ar

ke
rs

 n
ot

 u
se

d 
(A

LT
 a

nd
 

A
ST

 o
nl

y)
.

N
o

Pi
og

lit
az

on
e

Sa
ny

al
 e

t a
l.15

 (2
01

0)
Fi

br
os

is
 s

co
re

s w
er

e 
no

t s
ig

ni
fic

an
tly

 
im

pr
ov

ed
.

N
on

in
va

si
ve

 b
io

m
ar

ke
rs

 n
ot

 u
se

d.
N

o

Pi
og

lit
az

on
e

Cu
si

 e
t a

l.16
 (2

01
6)

Pi
og

lit
az

on
e 

tr
ea

tm
en

t w
as

 
as

so
ci

at
ed

 w
ith

 im
pr

ov
em

en
t 

in
 in

di
vi

du
al

 h
is

to
lo

gi
c 

sc
or

es
, 

in
cl

ud
in

g 
th

e 
fib

ro
si

s s
co

re
 

(t
re

at
m

en
t d

iff
er

en
ce

, -
0.

5 
[9

5%
 

CI
, -

0.
9 

to
 0

.0
]; 

P=
0.

03
9)

.

N
on

in
va

si
ve

 b
io

m
ar

ke
rs

 n
ot

 u
se

d.
N

o

Re
sm

et
iro

m
H

ar
ris

on
 e

t a
l.17

 (2
01

9)
EL

FTM
, P

RO
-C

3
Bi

om
ar

ke
rs

 o
f h

ep
at

ic
 fi

br
og

en
es

is
 

(P
RO

-C
3 

an
d 

EL
F™

) w
er

e 
re

du
ce

d.
Co

ho
rt

s i
nc

lu
de

d 
F0

, F
1 

an
d 

F2
. E

LF
TM

 is
 

cu
rr

en
tly

 o
nl

y 
va

lid
at

ed
 fo

r ≥
F3

. T
he

 c
ha

ng
es

 
ob

se
rv

ed
 to

 E
LF

™
 s

co
re

s m
ay

 n
ot

 n
ec

es
sa

ril
y 

be
 a

n 
ac

cu
ra

te
 re

pr
es

en
ta

tio
n 

to
 th

e 
ch

an
ge

s 
in

 li
ve

r o
bs

er
ve

d 
in

 h
is

to
pa

th
ol

og
y.

Ye
s

Se
la

de
lp

ar
H

ar
ris

on
 e

t a
l.18

 (2
02

0)
N

o 
si

gn
ifi

ca
nt

 d
ec

re
as

e 
in

 fi
br

os
is

Co
nf

er
en

ce
 re

po
rt

 a
nd

 p
os

te
r p

re
se

nt
at

io
n 

on
ly

.
N

o

Se
lo

ns
er

tib
Lo

om
ba

 e
t a

l.19
 (2

01
8)

EL
FTM

, F
ib

ro
Te

st
®, 

VC
TE

Im
pr

ov
em

en
t i

n 
fib

ro
si

s w
as

 
as

so
ci

at
ed

 w
ith

 re
du

ct
io

n 
in

 
co

lla
ge

n 
co

nt
en

t a
nd

 lo
bu

la
r 

in
fla

m
m

at
io

n 
on

 li
ve

r b
io

ps
y 

as
 

w
el

l a
s i

m
pr

ov
em

en
ts

 in
 s

er
um

 
bi

om
ar

ke
rs

.

Co
ho

rt
 in

cl
ud

ed
 F

3,
 th

er
ef

or
e 

ap
pr

op
ria

te
 

us
e 

of
 n

on
in

va
si

ve
 b

io
m

ar
ke

rs
. D

iff
er

en
ce

 
be

tw
ee

n 
ba

se
lin

e 
an

d 
fo

llo
w

 u
p 

fo
r 

bi
om

ar
ke

rs
 re

co
rd

ed
 o

nl
y.

Ye
s

Se
lo

ns
er

tib
H

ar
ris

on
 e

t a
l.20

 (2
02

0)
EL

FTM
, F

ib
ro

Te
st

®, 
AP

RI
,  

FI
B-

4,
 N

FS
, V

CT
E

Se
lo

ns
er

tib
 d

id
 n

ot
 re

du
ce

 fi
br

os
is

.
Co

ho
rt

 w
as

 F
4,

 th
er

ef
or

e 
ap

pr
op

ria
te

 u
se

 o
f 

no
ni

nv
as

iv
e 

bi
om

ar
ke

rs
.

Ye
s

Se
m

ag
lu

tid
e

N
ew

so
m

e 
et

 a
l.21

 (2
02

1)
EL

FTM
, V

CT
E

Th
e 

tr
ia

l d
id

 n
ot

 sh
ow

 a
 si

gn
ifi

ca
nt

 
be

tw
ee

n-
gr

ou
p 

di
ff

er
en

ce
 in

 th
e 

pe
rc

en
ta

ge
 o

f p
at

ie
nt

s w
ith

 a
n 

im
pr

ov
em

en
t i

n 
fib

ro
si

s s
ta

ge
.

Co
ho

rt
 in

cl
ud

ed
 F

1 
an

d 
F2

. E
LF

TM
 is

 c
ur

re
nt

ly
 

on
ly

 v
al

id
at

ed
 fo

r ≥
F3

. T
he

 c
ha

ng
es

 
ob

se
rv

ed
 to

 E
LF

™
 sc

or
es

 m
ay

 n
ot

 n
ec

es
sa

ril
y 

be
 a

n 
ac

cu
ra

te
 re

pr
es

en
ta

tio
n 

to
 th

e 
ch

an
ge

s i
n 

liv
er

 o
bs

er
ve

d 
in

 h
is

to
pa

th
ol

og
y.

 

Ye
s

N
A

FL
D

, n
on

-a
lc

oh
ol

ic
 fa

tt
y 

liv
er

 d
is

ea
se

; E
LF

™
, e

nh
an

ce
d 

liv
er

 fi
br

os
is

; F
IB

-4
, f

ib
ro

si
s-

4;
 P

RO
-C

3,
 T

yp
e 

III
 c

ol
la

ge
n 

m
ar

ke
r 

of
 t

he
 N

-t
er

m
in

al
 p

ro
-p

ep
tid

e;
 N

FS
, N

A
FL

D
 fi

br
os

is
 s

co
re

; 
VC

TE
, v

ib
ra

tio
n 

co
nt

ro
lle

d 
tr

an
si

en
t 

el
as

to
gr

ap
hy

; A
PR

I, 
as

pa
rt

at
e 

tr
an

sa
m

in
as

e 
to

 p
la

te
le

t 
ra

tio
 in

de
x;

 N
AS

H
, n

on
al

co
ho

lic
 s

te
oh

ep
at

iti
s;

 A
ST

, a
sp

ar
ta

te
 t

ra
ns

am
in

as
e;

 A
LT

, a
la

ni
ne

 
tr

an
sa

m
in

as
e;

 C
I, 

co
nf

id
en

ce
 in

te
rv

al
.

Su
pp

le
m

en
ta

ry
 T

ab
le

 1
.  

Co
nt

in
ue

d



Clinical and Molecular Hepatology
2022 Nov 22. [Epub ahead of print]

http://www.e-cmh.orghttps://doi.org/10.3350/cmh.2022.0348

REFERENCES (Supplementary Table 1) 

  1.	 Harrison SA, Neff G, Guy CD, Bashir MR, Paredes AH, Frias JP, 

et al. Efficacy and safety of aldafermin, an engineered FGF19 

analog, in a randomized, double-blind, placebo-controlled trial 

of patients with nonalcoholic steatohepatitis. Gastroenterology 

2021;160:219-231.e1.

  2.	 Ratziu V, de Guevara L, Safadi R, Poordad F, Fuster F, Flores-

Figueroa J, et al. One-year results of the global phase 2b 

randomized placebo-controlled ARREST trial of aramchol, a 

stearoyl CoA desaturasemodulator in NASH patients. The Liver 

Meeting 2018; 2018 Nov 9-13; San Francisco, CA.

  3.	 Chalasani N, Abdelmalek MF, Garcia-Tsao G, Vuppalanchi R, 

Alkhouri N, Rinella M, et al. Effects of belapectin, an Inhibitor 

of galectin-3, in patients with nonalcoholic steatohepatitis 

with cirrhosis and portal hypertension. Gastroenterology 

2020;158:1334-1345.e5.

  4.	 Friedman SL, Ratziu V, Harrison SA, Abdelmalek MF, Aithal GP, 

Caballeria J, et al. A randomized, placebo-controlled trial of 

cenicriviroc for treatment of nonalcoholic steatohepatitis with 

fibrosis. Hepatology 2018;67:1754-1767.

  5.	 Loomba R, Noureddin M, Kowdley KV, Kohli A, Sheikh A, Neff G, 

et al. Combination therapies including Cilofexor and Firsocostat 

for bridging fibrosis and cirrhosis attributable to NASH. Hepa-

tology 2021;73:625-643.

  6.	 Harrison SA, Ruane PJ, Freilich BL, Neff G, Patil R, Behling CA, 

et al. Efruxifermin in non-alcoholic steatohepatitis: a random-

ized, double-blind, placebo-controlled, phase 2a trial. Nat Med 

2021;27:1262-1271.

  7.	 Ratziu V, Harrison SA, Francque S, Bedossa P, Lehert P, Serfaty 

L, et al. Elafibranor, an agonist of the peroxisome proliferator-

activated receptor-α and -δ, induces resolution of nonalcoholic 

steatohepatitis without fibrosis worsening. Gastroenterology 

2016;150:1147-1159.e5.

  8.	 Harrison SA, Ratziu V, Bedossa P, Dufour JF, Kruger F, Schatten-

berg M, et al. RESOLVE-IT phase 3 of elafibranor in NASH: final 

results of the week 72 interim surrogate efficacy analysis. The 

Liver Meeting Digital Experience 2020; 2020 Nov 11-16.

  9.	 Harrison SA, Goodman Z, Jabbar A, Vemulapalli R, Younes 

ZH, Freilich B, et al. A randomized, placebo-controlled trial of 

emricasan in patients with NASH and F1-F3 fibrosis. J Hepatol 

2020;72:816-827.

10.	 Francque SM, Bedossa P, Ratziu V, Anstee QM, Bugianesi E, 

Sanyal AJ, et al. A randomized, controlled trial of the Pan-PPAR 

agonist lanifibranor in NASH. N Engl J Med 2021;385:1547-1558.

11.	 Armstrong MJ, Gaunt P, Aithal GP, Barton D, Hull D, Parker 

R, et al. Liraglutide safety and efficacy in patients with non-

alcoholic steatohepatitis (LEAN): a multicentre, double-

blind, randomised, placebo-controlled phase 2 study. Lancet 

2016;387:679-690.

12.	 Harrison SA, Alkhouri N, Davison BA, Sanyal A, Edwards C, Colca 

JR, et al. Insulin sensitizer MSDC-0602K in non-alcoholic ste-

atohepatitis: a randomized, double-blind, placebo-controlled 

phase IIb study. J Hepatol 2020;72:613-626.

13.	 Neuschwander-Tetri BA, Loomba R, Sanyal AJ, Lavine JE, Van 

Natta ML, Abdelmalek MF, et al. Farnesoid X nuclear recep-

tor ligand obeticholic acid for non-cirrhotic, non-alcoholic 

steatohepatitis (FLINT): a multicentre, randomised, placebo-

controlled trial. Lancet 2015;385:956-965.

14.	 Younossi ZM, Ratziu V, Loomba R, Rinella M, Anstee QM, 

Goodman Z, et al. Obeticholic acid for the treatment of non-

alcoholic steatohepatitis: interim analysis from a multicen-

tre, randomised, placebo-controlled phase 3 trial. Lancet 

2019;394:2184-2196.

15.	 Sanyal AJ, Chalasani N, Kowdley KV, McCullough A, Diehl AM, 

Bass NM, et al.; NASH CRN. Pioglitazone, vitamin E, or placebo 

for nonalcoholic steatohepatitis. N Engl J Med 2010;362:1675-

1685.

16.	 Cusi K, Orsak B, Bril F, Lomonaco R, Hecht J, Ortiz-Lopez C, et al. 

Long-term pioglitazone treatment for patients with nonalco-

holic steatohepatitis and prediabetes or type 2 diabetes mel-

litus: a randomized trial. Ann Intern Med 2016;165:305-315.

17.	 Harrison SA, Bashir MR, Guy CD, Zhou R, Moylan CA, Frias JP, et 

al. Resmetirom (MGL-3196) for the treatment of non-alcoholic 

steatohepatitis: a multicentre, randomised, double-blind, 

placebo-controlled, phase 2 trial. Lancet 2019;394:2012-2024.

18.	 Harrison SA, Gunn NT, Khazanchi A, Guy CD, Brunt EM, Moussa S, 

et al. A 52-week multi-center double-blind randomized phase 

2 study of seladelpar, a potent and selective peroxisome prolif-

erator-activated receptor delta (PPAR-delta) agonist, in patients 

with nonalcoholic steatohepatitis (NASH). The Liver Meeting 

Digital Experience 2020; 2020 Nov 11-16.

19.	 Loomba R, Lawitz E, Mantry PS, Jayakumar S, Caldwell SH, 

Arnold H, et al. The ASK1 inhibitor selonsertib in patients with 

nonalcoholic steatohepatitis: a randomized, phase 2 trial. Hepa-

tology 2018;67:549-559.

20.	 Harrison SA, Wong VW, Okanoue T, Bzowej N, Vuppalanchi R, 

Younes Z, et al. Selonsertib for patients with bridging fibrosis or 

compensated cirrhosis due to NASH: results from randomized 

phase III STELLAR trials. J Hepatol 2020;73:26-39.



Tina Reinson, et al. 
Noninvasive serum biomarkers current and future

http://www.e-cmh.org https://doi.org/10.3350/cmh.2022.0348

21.	 Newsome PN, Buchholtz K, Cusi K, Linder M, Okanoue T, Ratziu V, 

et al. A placebo-controlled trial of subcutaneous semaglutide in 

nonalcoholic steatohepatitis. N Engl J Med 2021;384:1113-1124.

22.	 Ampuero J, Gallego-Durán R, Maya-Miles D, Montero R, Gato S, 

Rojas Á, et al. Systematic review and meta-analysis: analysis of 

variables influencing the interpretation of clinical trial results in 

NAFLD. J Gastroenterol 2022;57:357-371.




