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LETTER TO EDITOR

Dear Editor:

Sir, we read with much interest the Concise Re-

view by Doctors Machado and Cortez-Pinto on gut

microbiota and nonalcoholic fatty liver disease (NA-

FLD) appearing in the July-August issue of Annals

of Hepatology.1 The Authors correctly pointed out

that, based on preliminary experiments on different

NAFLD animal models and different bacterial strains

of probiotics, it would be expected that interventions

which modulate intestinal microbiota may be

beneficial also in human obesity related liver dys-

function. In this regard they mentioned the two

non-randomized pilot studies2,3 quoted by the

Cochrane meta-analysis of Lirussi, et al.4 as the only

meager evidence available at present.

We would suggest to consider that results of the

first one,2 however, are strongly puzzled by co-treat-

ment with prebiotics and antioxidants, i.e. two other

alleged components of NAFLD therapeutic arsenal.5

The second study,3 instead, investigated the out-

come of liver dysfunction parameters and oxidative

stress markers using probiotics as the single treat-

ment in different categories of adult chronic liver di-

sease including only a subgroup of NAFLD patients

for whom liver function tests data were not shown.

Here we recommend, therefore, to contemplate

also two other recent pilot, double blind, randomi-

zed clinical trials6,7 which appeared subsequent to

2007 meta-analysis by Lirussi. These studies compare

in table 1.

The first RCT6 evaluated the effects of a 12 week

course treatment with 500 million of Lactobacillus

bulgaricus and Streptococcus thermophiles/day in

adult patients with biopsy proven NAFLD. Even

though anthropometric parameters and cardio-

vascular risk factors remained unchanged in both

treated and control groups, probiotic treatment

resulted in a significant improvement of aminotrans-

ferases levels.

The second RCT7 was carried out by our group in

obese children with NAFLD unable to comply with

lifestyle interventions. We showed that a short

(8 weeks) course of probiotic treatment with Lacto-

bacillus GG (12 billion CFU/day), irrespective of

changes in BMI z score and visceral fat, determined

a significant decrease (with normalization in 80% of

cases) in alanine aminotransferase values. This was

associated also to a significant reduction of anti

peptidoglycan-polysaccharide antibodies (i.e. an alle-

ged small intestinal bacterial overgrowth marker),

while tumor necrosis factor- , and ultrasonographic

bright liver parameters remained fairly stable.

Although several aspects of probiotics beneficial

action in NAFLD (e.g. type of strain  and doses) still

need further elucidation, altogether, these other

data confirm and strengthen Doctors Machado and

Cortez-Pinto preliminary conclusions.1 That is,

intestinal flora manipulation warrants consideration

as a therapeutic tool to treat obesity related liver

dysfunction of adult and pediatric individuals who

are noncompliant to its difficult mainstay treat-

ment, i.e. weight loss through slimming diets and li-

festyle interventions.5,7

As even minimal weight and lifestyle changes may

affect the biochemical and imaging parameters of

NAFLD,8 we suggest that future probiotics studies

–regardless of an existing controlled harm– should

still be designed as short-term trials, strictly

registering patients’ anthropometric changes.

This precaution will help to circumvent the unpre-

dictable effects of lifestyle changes that have hitherto

usually confounded the results of a number of

long-term studies with this and other treatments in

the challenging obese patients population.5

© 2019, Fundación Clínica Médica Sur, A.C. Published by Elsevier España S.L.U. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



Vajro P, et al. ,     2013; 12 (1): 161-163
162

T
a
b
le

 1
. 

P
ro

b
io

ti
c
s 

tr
e
a
tm

e
n
t 

st
u
d
ie

s 
in

 a
d
u
lt

s 
a
n
d
 i
n
 c

h
il
d
re

n
 w

it
h
 N

A
F
L
D

A
u
th

o
rs

 (
re

fe
re

n
c
e
)

L
o
g
u
e
rc

io
, 

e
t 

a
l.

2
L
o
g
u
e
rc

io
,

e
t 

a
l.

3
A
ll
e
r,

e
t 

a
l.

6
V
a
jr

o
,

e
t 

a
l.

7

Y
e
a
r 

o
f 

p
u
b
li
c
a
ti

o
n

2
0
0
2

2
0
0
5

2
0
1
1

2
0
1
1

T
y
p
e
 o

f 
st

u
d
y

O
p
e
n
 l
a
b
e
l.

O
p
e
n
 l
a
b
e
l

D
o
u
b
le

 b
li
n
d
 R

C
T

D
o
u
b
le

 b
li
n
d
 R

C
T

N
u
m

b
e
r 

p
a
ti

e
n
ts

/
d
is

e
a
se

1
0
/
N

A
SH

.
2
2
/
N

A
F
L
D

3
0
/
N

A
F
L
D

2
0
/
N

A
F
L
D

M
e
a
n
 a

g
e
 (

y
e
a
rs

)
3
7
 (

ra
n
g
e
 2

9
-5

6
)

3
7
 (

ra
n
g
e
 2

9
-5

6
)

4
9
.4

 ±
 1

0
.9

 t
re

a
te

d
 g

ro
u
p
.

1
0
.7

 ±
 2

.1
4
4
.3

 ±
 1

5
.1

 p
la

ce
b
o
 g

ro
u
p
.

T
re

a
tm

e
n
t

D
if

fe
re

n
t 

b
a
c
te

ri
a

V
S
L
#
3

L
a
ct

o
b
a
ci

ll
u
s 

b
u
lg

a
ri

cu
s 

a
n
d

L
a
ct

o
b
a
ci

ll
u
s 

G
G

st
ra

in
, 

p
re

b
io

ti
c
,

S
tr

e
p
to

co
cc

u
s 

th
e
rm

o
p
h
il

u
s

a
n
ti

o
x
id

a
n
ts

.*
5
0
0
 m

il
li
o
n
s 

C
F
U

P
ri

m
a
ry

 e
n
d
-p

o
in

t
A
m

in
o
tr

a
n
sf

e
ra

se
A
m

in
o
tr

a
n
sf

e
ra

se
A
m

in
o
tr

a
n
sf

e
ra

se
A
L
T
 a

n
d
 G

G
T
 v

a
ri

a
ti

o
n
,

a
n
d
 G

G
T
 v

a
ri

a
ti

o
n
,

a
n
d
 G

G
T
 v

a
ri

a
ti

o
n
,

a
n
d
 G

G
T
 v

a
ri

a
ti

o
n
,

li
ve

r 
e
c
h
o
g
e
n
ic

it
y
,

cy
to

k
in

e
s,

 l
ip

id
c
y
to

k
in

e
s,

c
y
to

k
in

e
s 

(T
N

F
 

, 
IL

6
).

T
N

F
 v

a
lu

e
s,

p
e
ro

x
id

a
ti

o
n
 m

a
rk

e
rs

.
li
p
id

 p
e
ro

x
id

a
ti

o
n
 m

a
rk

e
rs

H
2
B
T
, 

P
G

- 
P
S 

Ig
A
,

(M
D

A
, 

4
-H

N
E
),

h
e
p
a
to

re
n
a
l-

U
S 

ra
ti

o
.

n
it

ro
so

th
io

ls
 (

S-
N

O
).

R
e
su

lt
s

 A
L
T
-6

4
.5

 ±
 2

6
.5

%
;

A
ST

; 
A
LT

; 
G

G
T
:

D
e
c
re

a
se

 i
n
 p

ro
b
io

ti
c

 A
L
T
 a

n
d
 P

G
-P

S 
Ig

A
 G

G
T
-5

5
.2

 ±
 3

1
.3

%
d
a
ta

 n
o
t 

sh
o
w

n
 f

o
r

tr
e
a
te

d
 g

ro
u
p
 o

f
tr

e
a
te

d
 v

s.
 c

o
n
tr

o
l

(p
 <

 0
.0

1
 v

s.
 b

a
sa

l 
va

lu
e
s)

.
N

A
F
L
D

 p
a
ti

e
n
ts

. 
Si

g
n
if

ic
a
n
t

A
L
T
: 

6
7
.7

 ±
 2

5
.1

 t
o

p
 <

 0
.0

3
 f

o
r 

b
o
th

.
D

e
c
re

a
se

d
 l
ip

id
 p

e
ro

x
id

a
ti

o
n

re
d
u
c
ti

o
n
 (

p
 <

 0
.0

1
) 

o
f

6
0
.4

 ±
 3

0
.4

 (
p
 <

 0
.0

5
);

A
L
T
 n

o
rm

a
li
za

ti
o
n

(s
ig

n
if

ic
a
n
t 

va
lu

e
, 

n
o
t 

sh
o
w

n
)

M
D

A
, 

 4
-H

N
E
, 

a
n
d
 S

-N
O

.
A
ST

 4
1
.3

 ±
 1

5
.5

 t
o

8
/
1
0
 c

a
se

s 
in

 t
re

a
te

d
3
5
.6

 ±
 1

0
.4

 (
p
 <

 0
.0

5
);

v
s.

 3
/
7
 i
n
 p

la
ce

b
o
.

G
G

T
: 

1
1
8
.2

 ±
 6

3
.1

 t
o

1
0
7
.7

 ±
 6

0
.8

 (
p
<
0
.0

5
).

U
n
ch

a
n
g
e
d
 i
n
 p

la
ce

b
o
 g

ro
u
p
.

C
y
to

k
in

e
s 

u
n
c
h
a
n
g
e
d
.

L
e
n
g
th

 o
f 

tr
e
a
tm

e
n
t

2
 m

o
n
th

s.
3
 m

o
n
th

s.
3
 m

o
n
th

s.
2
 m

o
n
th

s

D
ie

t 
re

g
im

e
n

N
o
t 

su
p
e
rv

is
e
d
.

N
o
t 

su
p
e
rv

is
e
d
.

D
ie

ta
ry

 r
e
c
o
rd

 b
e
fo

re
C

h
a
n
g
e
s 

n
o
t 

e
n
c
o
u
ra

g
e
d
.

a
n
d
 a

ft
e
r 

tr
e
a
tm

e
n
t.

A
n
th

ro
p
o
m

e
tr

ic
N

o
t 

su
p
e
rv

is
e
d
.

N
o
t 

su
p
e
rv

is
e
d
.

W
e
ig

h
t,

 B
M

I,
 w

a
is

t
B
M

I 
Z
 s

c
o
re

, 
U

S 
v
is

c
e
ra

l 
fa

t,
p
a
ra

m
e
te

rs
to

 h
ip

 c
ir

c
u
m

fe
re

n
c
e
,

w
e
ig

h
t,

 h
e
ig

h
t,

 w
a
is

t:
fa

t 
m

a
ss

: 
a
ll
 u

n
ch

a
n
ge

d
.

a
ll
 u

n
ch

a
n
ge

d
.

*L
ac

to
ba

ci
llu

s 
ac

id
op

hi
lu

s,
 B

ifi
du

s,
 R

ha
m

no
su

s,
 P

la
nt

ar
um

, 
S

al
iv

ar
iu

s,
 B

ul
ga

ri
cu

s,
 L

ac
tis

, 
C

as
ei

, 
B

re
ve

, 
+

 F
O

S
 F

ru
ct

o
-o

lig
o

sa
cc

h
a

ri
d

e
s 

a
s 

p
re

b
io

tic
 +

 v
ita

m
in

s 
B

6
, 

B
2

, 
B

1
2

, 
D

3
, 

a
n

d
 C

 +
 f

o
li

c
 a

c
id

,
Z

n
 o

xi
de

, 
F

e 
gl

uc
on

at
e 

an
d 

K
 i

od
ur

e.
 A

LT
: 

al
an

in
e 

am
in

ot
ra

ns
fe

ra
se

 U
/l.

 A
S

T
: 

as
pa

rt
at

e 
am

in
ot

ra
ns

fe
ra

se
 U

/l.
 B

M
I:

 b
od

y 
m

as
s 

in
de

x.
 G

G
T

: 
ga

m
m

a 
gl

ut
am

yl
-t

ra
ns

pe
pt

id
as

e 
U

/l.
 4

-H
N

E
: 

4-
hy

dr
ox

yn
o-

m
en

al
. 

H
2B

T
: 

hy
dr

og
en

 b
re

at
h 

te
st

. 
M

D
A

: 
m

al
on

di
al

dh
ey

de
. 

N
A

F
LD

: 
no

n 
al

co
ho

lic
 f

at
ty

 l
iv

er
 d

is
ea

se
. 

N
A

S
H

: 
no

n 
al

co
ho

lic
 s

te
at

o-
he

pa
tit

is
. 

P
G

-P
S

: 
pe

pt
id

og
ly

ca
n

-p
o

ly
sa

cc
h

a
ri

d
e

. 
R

C
T

: 
ra

n
d

o
m

iz
e

d
cl

in
ic

al
 t

ri
al

. 
T

N
F

: 
tu

m
or

 n
ec

ro
si

s 
fa

ct
or

. 
U

S
: 

ul
tr

as
on

og
ra

ph
y.



163
Probiotics in treatment of non alcoholic fatty liver disease. ,     2013; 12 (1): 161-163

REFERENCES

1. Machado MV, Cortez-Pinto H. Gut microbiota and nonalco-
holic fatty liver disease. Ann Hepatol 2012; 11: 440-9.

2. Loguercio C, De Simone T, Federico A, Terracciano F, Tuc-
cillo C, Di Chicco M, Cartenì M. Gut-liver axis: a new point
of attack to treat chronic liver damage? Am J Gastroen-

terol 2002; 97: 2144-6.
3. Loguercio C, Federico A, Tuccillo C, Terracciano F,

D’Auria MV, De Simone C, Del Vecchio Blanco C. Beneficial
effects of a probiotic VSL#3 on parameters of liver dys-
function in chronic liver diseases. J Clin Gastroenterol

2005; 39: 540-3.
4 . Lirussi F, Mastropasqua E, Orando S, Orlando R. Pro-

biotics for non-alcoholic fatty liver disease and/or
steatohepatitis. Cochrane Database Syst Rev 2007;
CD005165.

5. Socha P, Horvath A, Vajro P, Dziechciarz P, Dhawan A, Sza-
jewska H. Pharmacological interventions for nonalcoholic
fatty liver disease in adults and in children: a systematic
review. J Pediatr Gastroenterol Nutr 2009; 48: 587-96.

6. Aller R, De Luis DA, Izaola O, Conde R, Gonzalez Sagrado
M, Primo D, et al. Effect of a probiotic on liver amino-
transferases in nonalcoholic fatty liver disease patients: a
double blind randomized clinical trial. Eur Rev Med Phar-

macol Sci 2011; 15: 1090-5.
7. Vajro P, Mandato C, Licenziati MR, Franzese A, Vitale DF,

Lenta S, Caropreso M, et al. Effects of Lactobacillus rham-
nosus strain GG in pediatric obesity-related liver disease.
J Pediatr Gastroenterol Nutr 2011; 52: 740-3.

8. Vajro P, Fontanella A, Perna C, Orso G, Tedesco M, De Vin-
cenzo A. Persistent hyperaminotransferasemia resolving
after weight reduction in obese children. J Pediatr 1994;
125: 239-41.


	Probiotics: a possible role in treatment of adult and pediatric non alcoholic fatty liver disease
	Dear Editor


