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Abstract
AIM: To investigate whether Helicobacter pylori  (H. 
pylori ) infection contributes to idiopathic thrombocy-
topenic purpura (ITP) or iron-deficiency anemia (IDA) 
onset in gerbils.

METHODS: A total of 135 Mongolian gerbils were ran-
domly divided into two groups: an H. pylori  infection 
group and a control group. Both groups were fed the 
same diet and the same amount of food. Each group 
was then divided into three subgroups, which were 
sacrificed at 6, 12, or 18 mo for analysis. At each time 
point, arterial blood was collected from the abdominal 
aorta and a complete blood cell count was analyzed in 
the clinical laboratory in the First Affiliated Hospital of 
Nanchang University.

RESULTS: There were no significant differences in 

platelet counts (938.00 ± 270.27/L vs  962.95 ± 162.56 
× 109/L), red blood cell counts (8.11 ± 1.25/L vs  8.44 
± 1.48 × 1012/L), or hemoglobin levels (136.9 ± 8.76 
g/L vs  123.21 ± 18.42 g/L) between the control and 
the H. pylori  groups, respectively, at 18 mo. With the 
exception of the mean corpuscular volume (MCV), all 
other indicators, including white blood cell counts, 
hematocrit, mean corpuscular hemoglobin, mean 
corpuscular hemoglobin concentration, red blood cell 
distribution width, mean platelet volume, platelet distri-
bution width, lymphocyte count, and lymphocyte count 
percentage, showed no significant differences between 
the control and H. pylori  infection groups at each time 
point. The MCV in the H. pylori  infection group (52.32 
f/L ± 2.86 f/L) was significantly lower than the control 
group (55.63 ± 1.89 f/L) at 18 mo (P  = 0.005), though 
no significant differences were observed at 6 (54.40 ± 
2.44 f/L vs  53.30 ± 1.86 f/L) or 12 mo (53.73 ± 2.31 
f/L vs  54.80 ± 3.34 f/L). 
 
CONCLUSION: A single H. pylori  infection is insuf-
ficient to cause onset of ITP or IDA and other factors 
may be required for disease onset.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This is the first study designed to investigate 
the relationship between Helicobacter pylori  (H. pylori ) 
infection and idiopathic thrombocytopenic purpura (ITP) 
and iron-deficiency anemia (IDA) hematological dis-
eases in a Mongolian gerbil model. Although there were 
no significant differences between the H. pylori  infec-
tion and control groups, this study may help us better 
understand the relationships between H. pylori  and 
extragastric diseases. While a single H. pylori  infection 
is not sufficient to cause ITP or IDA, the precise role of 
H. pylori  infection in extragastric disease pathogenesis 
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remains to be further elucidated. 
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INTRODUCTION
Recently, several studies have demonstrated a close asso-
ciation between Helicobacter pylori (H. pylori) infection and 
hematological diseases, such as idiopathic thrombocyto-
penic purpura (ITP) and iron-deficiency anemia (IDA)[1]. 
In 1998, Gasbarrini et al[2] were the first to demonstrate 
that eradication of  H. pylori may promote regression of  
ITP. Since that seminal study, many clinical studies have 
sought to identify the relationship between H. pylori and 
ITP. It is currently hypothesized that H. pylori may be in-
volved in the pathogenesis of  ITP[3], and ITP is listed as 
one of  the indications for H. pylori eradication[4-6]. IDA, 
another hematological disease, also shows a close associa-
tion H. pylori infection[7]. 

Although H. pylori infection appears to have a close 
association with both ITP and IDA, there are still many 
obstacles that exist in clinical practice. For example, ex-
actly how H. pylori pathogenesis influences the onset of  
these diseases remains unclear. Moreover, eradication of  
H. pylori infection is not beneficial for all ITP and IDA 
patients[8-10]. Mongolian gerbils have been frequently used 
to study the pathogenesis of  H. pylori infection as they are 
susceptible to colonization and develop gastric diseases as 
a result of  infection[11,12]. To further investigate whether 
H. pylori infection is a contributing factor in the initiation 
of  ITP and IDA, this study was designed to evaluate H. 
pylori infection in a Mongolian gerbil model.

MATERIALS AND METHODS
Animal and bacterial strains
A total of  135 Mongolian gerbils obtained from the 
Zhejiang Institute of  Medical Sciences were randomly 
assigned to one of  two groups: the control group (n = 
45) or the H. pylori group (n = 90). Animals were indi-
vidually housed in air isolation cages (IVC-Ⅱ Suzhou 
Fengshi Animal Equipment Co., Suzhou, China). Gerbils 
in the H. pylori group were intragastrically administered 
a suspension of  H. pylori, strain ATCC43504 (CagA+, 
VacA+; Chinese Center for Disease Control and Preven-
tion, Beijing, China). The control group was administered 
Brucella broth. Each group was then divided into three 
subgroups, which were sacrificed at 6, 12, or 18 mo. Each 
control subgroup contained 15 Mongolian gerbils while 
each H. pylori subgroup contained 30 Mongolian gerbils. 
All Mongolian gerbils were fed the exact same diet and 
the same amount of  food, and procedures were approved 

by the Ethics Committee of  the First Affiliated Hospital 
of  Nanchang University.

Confirmation of H. pylori infection
All gastric tissues were harvested from the gastric antrum 
of  the Mongolian gerbils. The tissues were then fixed 
in 10% formaldehyde overnight at 4  ℃ prior to paraffin 
embedding. Paraffin sections, 4 μm thick, were cut with a 
microtome and stored at room temperature. H. pylori in-
fection was confirmed by Giemsa staining[13]. Each biopsy 
was assessed and diagnosed by two veteran pathologists.

Blood cell counts
Arterial blood was collected from the abdominal aorta 
at 6, 12, or 18 mo, and a complete blood count was ob-
tained for each specimen in the clinical laboratory at the 
First Affiliated Hospital of  Nanchang University.

Statistical analysis
All data are presented as mean ± SD. Statistical signifi-
cance was evaluated using an unpaired Student’s t-test. 
Statistical analyses were performed with SPSS statistical 
software, version 19.0 (IBM, Chicago, IL, United States). 
A P value of  < 0.05 was set as the threshold for statistical 
significance.

RESULTS
Due to a malfunction in the air supply system, 11 Mon-
golian gerbils from the 12-mo subgroup (H. pylori group: 
n = 8; control group: n = 6) and 14 Mongolian gerbils 
from the 18-mo subgroup (H. pylori group: n = 12; con-
trol group: n = 7) died. The remaining Mongolian gerbils 
were successfully infected with H. pylori, which was con-
firmed by pathology detection (Figure 1).

All of  the blood cell count data are listed in Table 1. 
Platelet counts, which address the presence of  ITP, were 
first analyzed. There were no significant differences ob-
served between the control and H. pylori groups at any 
time point. Next, red blood cell counts and hemoglobin 
levels were assessed to determine the presence of  IDA. 
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Figure 1  Giemsa staining of Mongolian gerbil gastric mucosa at 18 mo. 
Red arrows indicate colonization by Helicobacter pylori infection (Magnification: 
× 200).



A
ga

in
, n

o 
sig

ni
fic

an
t d

iff
er

en
ce

s 
w

er
e 

ob
se

rv
ed

 b
et

w
ee

n 
th

e 
co

nt
ro

l a
nd

 H
. p

ylo
ri 

gr
ou

ps
. L

eu
ko

cy
te

 c
ou

nt
s, 

he
m

at
oc

rit
s, 

m
ea

n 
co

rp
us

cu
lar

 h
em

og
lo

bi
n,

 m
ea

n 
co

rp
us

cu
lar

 
he

m
og

lo
bi

n 
co

nc
en

tra
tio

n,
 m

ea
n 

co
rp

us
cu

lar
 v

ol
um

e 
(M

C
V

), 
re

d 
bl

oo
d 

ce
ll 

di
st

rib
ut

io
n 

w
id

th
, m

ea
n 

pl
at

el
et

 v
ol

um
e, 

pl
at

el
et

 d
ist

rib
ut

io
n 

w
id

th
, l

ym
ph

oc
yt

e 
co

un
t, 

an
d 

pe
r-

ce
nt

ag
e 

of
 ly

m
ph

oc
yt

es
 w

er
e 

als
o 

qu
an

tifi
ed

. N
o 

sig
ni

fic
an

t d
iff

er
en

ce
s 

w
er

e 
ob

se
rv

ed
, w

ith
 th

e 
ex

ce
pt

io
n 

of
 th

e 
M

C
V,

 w
hi

ch
 w

as
 s

ig
ni

fic
an

tly
 lo

w
er

 in
 th

e 
H

. p
ylo

ri 
gr

ou
p 

in
 

co
m

pa
ris

on
 to

 th
e 

co
nt

ro
l g

ro
up

 a
t 1

8 
m

o 
(5

2.
32

 ±
 2

.8
6 

vs 
55

.6
3 

±
 1

.8
9 

fL
).

D
IS

C
U

S
S
IO

N
A

 m
ajo

rit
y 

of
 th

e 
st

ud
ie

s 
on

 e
xt

ra
ga

st
ric

 m
an

ife
st

at
io

ns
 a

nd
 H

. p
ylo

ri 
ha

ve
 p

re
do

m
in

an
tly

 f
oc

us
ed

 o
n 

th
e 

ep
id

em
io

lo
gy

 a
nd

 c
lin

ic
al 

ou
tc

om
e 

af
te

r 
H

. p
ylo

ri 
er

ad
ic

at
io

n.
 I

t i
s 

cu
rr

en
tly

 b
el

ie
ve

d 
th

at
 th

e 
pr

ev
ale

nc
e 

of
 H

. p
ylo

ri 
in

fe
ct

io
n 

in
 p

at
ie

nt
s 

w
ith

 I
TP

 is
 s

ig
ni

fic
an

tly
 h

ig
he

r 
th

an
 th

at
 in

 h
ea

lth
y 

in
di

vi
du

als
, t

ho
ug

h 
H

. p
ylo

ri 
in

fe
ct

io
n 

ha
s 

no
t b

ee
n 

at
tri

bu
te

d 
to

 s
ev

er
e 

fo
rm

s 
of

 th
ro

m
bo

cy
to

pe
ni

a[1
4,

15
] . P

re
vi

ou
s 

re
se

ar
ch

 a
nd

 s
ys

te
m

at
ic

 r
ev

ie
w

s 
ha

ve
 d

em
on

st
ra

te
d 

th
at

 H
. p

ylo
ri 

er
ad

ic
at

io
n 

ca
n 

in
cr

ea
se

 th
e 

pl
at

el
et

 c
ou

nt
 in

 
ad

ul
t I

TP
 p

at
ie

nt
s, 

es
pe

ci
all

y 
in

 m
ild

 c
as

es
[1

6,
17

] . T
he

 c
yt

ot
ox

in
-a

ss
oc

iat
ed

 g
en

e 
A

 (C
ag

A
), 

a 
vi

ru
le

nc
e 

fa
ct

or
 fr

om
 H

. p
ylo

ri,
 h

as
 s

pe
ci

fic
all

y 
be

en
 im

pl
ic

at
ed

 in
 th

e 
pa

th
og

en
es

is 
of

 IT
P[1

8,
19

] . F
ew

 st
ud

ie
s, 

ho
w

ev
er

, h
av

e 
fo

cu
se

d 
on

 w
he

th
er

 H
. p

ylo
ri 

in
fe

ct
io

n 
is 

an
 in

iti
at

in
g 

fa
ct

or
 in

 IT
P.

 S
ev

er
al 

hy
po

th
es

es
 h

av
e 

be
en

 p
ro

po
se

d 
to

 a
dd

re
ss

 h
ow

 H
. p

ylo
ri 

m
ay

 
co

nt
rib

ut
e 

to
 IT

P 
di

se
as

e 
on

se
t, 

in
cl

ud
in

g 
m

ol
ec

ul
ar

 m
im

ic
ry

 b
et

w
ee

n 
H

. p
ylo

ri 
an

tig
en

s a
nd

 p
lat

el
et

 g
ly

co
pr

ot
ei

ns
, p

lat
el

et
 a

gg
re

ga
tio

n,
 d

ow
nr

eg
ul

at
io

n 
of

 th
e 

re
tic

ul
oe

nd
ot

he
-

lia
l s

ys
te

m
, a

nd
 in

du
ct

io
n 

of
 a

 T
h1

-m
ed

iat
ed

 im
m

un
e 

re
sp

on
se

[1
,2

0-
22

] .
St

ud
ie

s h
av

e 
als

o 
re

ve
ale

d 
th

at
 H

. p
ylo

ri 
in

fe
ct

io
n 

is 
cl

os
el

y 
as

so
ci

at
ed

 w
ith

 ID
A

 in
 b

ot
h 

ad
ul

ts
 a

nd
 c

hi
ld

re
n[2

3]
. A

ct
iv

e 
H

. p
ylo

ri 
in

fe
ct

io
n 

ha
s b

ee
n 

de
te

ct
ed

 in
 o

ve
r 5

0%
 o

f 
pa

-
tie

nt
s w

ith
 u

ne
xp

lai
ne

d 
re

fr
ac

to
ry

 ID
A

, a
nd

 6
4%

-7
5%

 o
f 

su
ch

 p
at

ie
nt

s a
re

 p
er

m
an

en
tly

 c
ur

ed
 a

fte
r H

. p
ylo

ri 
er

ad
ic

at
io

n[2
4]
. A

 re
ce

nt
 st

ud
y 

co
nd

uc
te

d 
by

 X
ia 

et 
al[2

5]
 sh

ow
ed

 th
at

 
ID

A
 is

 st
ro

ng
ly

 c
or

re
lat

ed
 w

ith
 H

. p
ylo

ri 
in

fe
ct

io
n 

an
d 

th
at

 e
ra

di
ca

tio
n 

pr
om

ot
ed

 a
 m

or
e 

ra
pi

d 
re

sp
on

se
 to

 o
ra

l i
ro

n 
th

er
ap

y. 
Si

m
ila

rly
, a

no
th

er
 st

ud
y 

de
m

on
st

ra
te

d 
th

at
 e

ra
di

ca
-

tio
n 

of
 H

. p
ylo

ri 
in

cr
ea

se
d 

th
e 

tre
at

m
en

t e
ffi

ca
cy

 in
 se

ve
re

 re
fr

ac
to

ry
 ID

A
[2

6]
. I

t i
s c

ur
re

nt
ly

 th
ou

gh
t t

ha
t H

. p
ylo

ri 
ca

us
es

 ID
A

 b
y 

an
 in

cr
ea

se
d 

iro
n 

lo
ss

 th
ro

ug
h 

re
du

ce
d 

iro
n 

ab
-

so
rp

tio
n 

du
e 

to
 b

ac
te

ria
l u

til
iz

at
io

n 
of

 th
e 

iro
n[1

,2
3]
.

M
os

t o
f 

th
e 

pr
ev

io
us

 s
tu

di
es

 w
er

e 
re

tro
sp

ec
tiv

e 
in

 n
at

ur
e, 

an
d 

ca
rr

ie
d 

ou
t i

n 
a 

hu
m

an
 p

at
ie

nt
 p

op
ul

at
io

n.
 D

ue
 to

 in
he

re
nt

 in
di

vi
du

al 
di

ff
er

en
ce

s 
be

tw
ee

n 
hu

m
an

 s
ub

je
ct

s, 
th

e 
re

su
lts

 fr
om

 h
um

an
 st

ud
ie

s h
av

e 
be

en
 d

iffi
cu

lt 
to

 in
te

rp
re

t. 
Ve

ry
 fe

w
 st

ud
ie

s h
av

e 
us

ed
 a

ni
m

al 
m

od
el

s t
o 

ad
dr

es
s t

he
 re

lat
io

ns
hi

p 
be

tw
ee

n 
H

. p
ylo

ri 
an

d 
ex

tra
ga

st
ric

 d
ise

as
es

. 
H

ua
ng

 et
 a

l[2
7]
 in

ve
st

ig
at

ed
 th

e 
pa

th
ol

og
ic

al 
ch

an
ge

s 
oc

cu
rr

in
g 

in
 th

e 
liv

er
 a

nd
 g

all
 b

lad
de

r o
f 

H
. p

ylo
ri-

co
lo

ni
ze

d 
C

57
BL

/6
 m

ic
e 

ov
er

 a
n 

ei
gh

t-m
on

th
 p

er
io

d.
 H

ig
gi

ns
 a

nd
 c

ol
-

le
ag

ue
s a

na
ly

ze
d 

th
e 

in
flu

en
ce

 o
f 

H
. p

ylo
ri 

in
fe

ct
io

n 
on

 c
ol

iti
s a

nd
 im

m
un

e 
re

sp
on

se
 in

 a
 m

ou
se

 m
od

el
[2

8]
.

In
 th

is 
st

ud
y, 

a 
M

on
go

lia
n 

ge
rb

il 
an

im
al 

m
od

el
 w

as
 u

se
d 

to
 s

tu
dy

 th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

H
. p

ylo
ri 

in
fe

ct
io

n 
an

d 
IT

P 
an

d 
ID

A
 o

ns
et

 to
 e

lim
in

at
e 

m
an

y 
of

 th
e 

co
nf

ou
nd

in
g 

fa
ct

or
s p

re
se

nt
 in

 h
um

an
 st

ud
ie

s. 
U

sin
g 

th
is 

an
im

al 
m

od
el

, H
. p

ylo
ri 

in
fe

ct
io

n 
w

as
 a

llo
w

ed
 to

 p
er

sis
t f

or
 u

p 
to

 1
8 

m
o,

 a
 d

ur
at

io
n 

sig
ni

fic
an

tly
 lo

ng
er

 th
an

 o
th

er
 c

om
pa

ra
bl

e 
st

ud
-

12310 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

Ta
bl

e 
1
  
B
lo

od
 c

el
l c

ou
nt

s 
fr

om
 H

el
ic

ob
ac

te
r 

py
lo

ri
 in

fe
ct

ed
 a

nd
 c

on
tr

ol
 M

on
go

lia
n 

G
er

bi
ls
 a

t 
di

ff
er

en
t 

ti
m

e 
po

in
ts

G
ro

up
W

B
C

 (
×

 1
0

9
/L

)
R
B
C

 (
×

 1
0

1
2
/L

)
H

G
B

 (
g/

L)
H

C
T 

(L
/L

)
M

C
V

 (
fL

)
M

C
H

 (
pg

)
M

C
H

C
 (

g/
L)

R
D

W
-S

D
 (

fL
)

PL
T 

(×
 1

0
9
/L

)
M

PV
 (

fL
)

PD
W

 (
%

)
LY

M
 (

×
 1

0
9
/L

)
LY

M
%

6 
m

o
C

on
tr

ol
 (n

 =
 1

5)
3.

92
 ±

 1
.9

2
8.

63
 ±

 0
.6

8
13

6.
9 

± 
8.

76
0.

47
 ±

 0
.0

3
53

.3
0 

± 
1.

86
15

.4
3 

± 
0.

81
27

6.
78

 ±
 6

.4
5

30
.3

1 
± 

1.
43

10
71

.5
0 

± 
24

6.
91

6.
82

 ±
 0

.3
6

7.
77

 ±
 0

.4
7

1.
97

 ±
 1

.2
7

50
.4

6 
± 

19
.1

0
H

. p
yl

or
i (

n 
= 

30
)

4.
43

 ±
 2

.2
1

8.
88

 ±
 0

.5
9

13
1.

9 
± 

9.
42

0.
48

 ±
 0

.0
3

54
.4

0 
± 

2.
44

15
.3

1 
± 

0.
47

28
3.

68
 ±

 8
.1

2
29

.6
1 

± 
1.

07
  9

62
.9

5 
± 

16
2.

56
7.

04
 ±

 0
.3

2
7.

63
 ±

 0
.4

9
1.

84
 ±

 0
.8

8
43

.2
9 

± 
16

.7
5

12
 m

o
C

on
tr

ol
 (n

 =
 9

)
3.

67
 ±

 1
.8

2
8.

25
 ±

 1
.1

1
12

2.
22

 ±
 1

0.
16

0.
43

 ±
 0

.0
3

54
.8

0 
± 

3.
34

15
.4

7 
± 

1.
17

28
2.

44
 ±

 4
.9

0
29

.9
5 

± 
0.

88
  8

97
.3

3 
± 

15
7.

61
7.

30
 ±

 0
.2

6
8.

67
 ±

 0
.3

1
1.

98
 ±

 0
.9

8
65

.6
0 

± 
10

.3
5

H
. p

yl
or

i (
n 

= 
27

)
2.

93
 ±

 1
.8

0
7.

92
 ±

 0
.7

8
12

4.
61

 ±
 1

6.
73

0.
44

 ±
 0

.0
6

53
.7

3 
± 

2.
31

15
.1

3 
± 

0.
97

28
1.

23
 ±

 7
.2

7
30

.2
2 

± 
2.

21
10

48
.4

6 
± 

28
9.

42
7.

19
 ±

 0
.4

1
8.

66
 ±

 0
.8

4
1.

81
 ±

 0
.8

2
61

.0
0 

± 
13

.3
8

18
 m

o
C

on
tr

ol
 (n

 =
 8

)
2.

60
 ±

 1
.2

3
8.

11
 ±

 1
.2

5
13

6.
50

 ±
 2

2.
99

0.
46

 ±
 0

.0
7

55
.6

3 
± 

1.
89

16
.2

1 
± 

0.
84

29
1.

37
 ±

 7
.6

1
30

.7
1 

± 
1.

31
  9

38
.0

0 
± 

27
0.

27
7.

16
 ±

 0
.3

7
8.

60
 ±

 0
.6

3
1.

44
 ±

 0
.5

7
52

.9
7 

± 
11

.3
2

H
. p

yl
or

i (
n 

= 
23

)
2.

90
 ±

 2
.0

8
8.

44
 ±

 1
.4

8
12

3.
21

 ±
 1

8.
42

0.
42

 ±
 0

.0
7

 5
2.

32
 ±

 2
.8

6a
15

.2
4 

± 
1.

04
  2

91
.2

1 
± 

12
.2

4
29

.1
8 

± 
6.

62
10

11
.4

3 
± 

22
7.

14
6.

88
 ±

 1
.5

5
8.

42
 ±

 2
.0

1
1.

47
 ±

 0
.7

6
51

.1
4 

± 
12

.7
9

a P 
< 

0.
05

 v
s c

on
tr

ol
 g

ro
up

. H
. p

yl
or

i: 
H

eli
co

ba
ct

er
 p

yl
or

i; 
H

C
T:

 H
em

at
oc

ri
t; 

H
G

B:
 H

em
og

lo
bi

n;
 L

YM
: L

ym
ph

oc
yt

e;
 L

YM
%

: P
er

ce
nt

ag
e 

of
 ly

m
ph

oc
yt

es
; M

C
H

: M
ea

n 
co

rp
us

cu
la

r h
em

og
lo

bi
n;

 M
C

H
C

: M
ea

n 
co

rp
us

cu
la

r h
em

og
lo

bi
n 

co
nc

en
tr

at
io

n;
 M

C
V

: M
ea

n 
co

rp
us

cu
la

r 
vo

lu
m

e;
 M

PV
: M

ea
n 

pl
at

el
et

 v
ol

um
e;

 P
D

W
: P

la
te

le
t d

is
tr

ib
ut

io
n 

w
id

th
; P

LT
: P

la
te

le
t; 

RB
C

: R
ed

 b
lo

od
 c

el
l; 

RD
W

-S
D

: R
ed

 c
el

l d
is

tr
ib

ut
io

n 
w

id
th

-s
ta

nd
ar

d 
de

vi
at

io
n;

 W
BC

: W
hi

te
 b

lo
od

 
ce

ll.
 

Xie C et al . H. pylori  and hematological diseases



REFERENCES
1	 Papagiannakis P, Michalopoulos C, Papalexi F, Dalampoura 

D, Diamantidis MD. The role of Helicobacter pylori infection 
in hematological disorders. Eur J Intern Med 2013; 24: 685-690 
[PMID: 23523153 DOI: 10.1016/j.ejim.2013.02.011]

2	 Gasbarrini A, Franceschi F, Tartaglione R, Landolfi R, Pola P, 
Gasbarrini G. Regression of autoimmune thrombocytopenia 
after eradication of Helicobacter pylori. Lancet 1998; 352: 878 
[PMID: 9742983 DOI: 10.1016/S0140-6736(05)60004-9]

3	 Roubaud Baudron C, Franceschi F, Salles N, Gasbarrini A. 
Extragastric diseases and Helicobacter pylori. Helicobacter 
2013; 18 Suppl 1: 44-51 [PMID: 24011245 DOI: 10.1111/
hel.12077]

4	 Malfertheiner P, Megraud F, O’Morain CA, Atherton J, Axon 
AT, Bazzoli F, Gensini GF, Gisbert JP, Graham DY, Rokkas 
T, El-Omar EM, Kuipers EJ. Management of Helicobacter 
pylori infection--the Maastricht IV/ Florence Consensus 
Report. Gut 2012; 61: 646-664 [PMID: 22491499 DOI: 10.1136/
gutjnl-2012-302084]

5	 Fock KM, Katelaris P, Sugano K, Ang TL, Hunt R, Talley 
NJ, Lam SK, Xiao SD, Tan HJ, Wu CY, Jung HC, Hoang BH, 
Kachintorn U, Goh KL, Chiba T, Rani AA. Second Asia-Pa-
cific Consensus Guidelines for Helicobacter pylori infection. 
J Gastroenterol Hepatol 2009; 24: 1587-1600 [PMID: 19788600 
DOI: 10.1111/j.1440-1746.2009.05982.x]

6	 Liu WZ, Xie Y, Cheng H, Lu NH, Hu FL, Zhang WD, Zhou 
LY, Chen Y, Zeng ZR, Wang CW, Xiao SD, Pan GZ, Hu PJ. 
Fourth Chinese National Consensus Report on the manage-
ment of Helicobacter pylori infection. J Dig Dis 2013; 14: 
211-221 [PMID: 23302262 DOI: 10.1111/1751-2980.12034]

7	 Muhsen K, Cohen D. Helicobacter pylori infection and ane-
mia. Am J Trop Med Hyg 2013; 89: 398 [PMID: 23926143 DOI: 
10.4269/ajtmh.13-0168a]

8	 Satoh T, Miyazaki K, Shimohira A, Amano N, Okazaki Y, 
Nishimoto T, Akahoshi T, Munekata S, Kanoh Y, Ikeda Y, 
Higashihara M, Takahashi S, Kuwana M. Fcγ receptor IIB 
gene polymorphism in adult Japanese patients with primary 
immune thrombocytopenia. Blood 2013; 122: 1991-1992 [PMID: 
24030263 DOI: 10.1182/blood-2013-05-501858]

9	 Scandellari R, Allemand E, Vettore S, Plebani M, Randi 
ML, Fabris F. Platelet response to Helicobacter pylori 
eradication therapy in adult chronic idiopathic thrombo-
cytopenic purpura seems to be related to the presence of 
anticytotoxin-associated gene A antibodies. Blood Coagul 
Fibrinolysis 2009; 20: 108-113 [PMID: 19786938 DOI: 10.1097/
MBC.0b013e32832315d8]

10	 Izzotti A, Durando P, Ansaldi F, Gianiorio F, Pulliero A. 
Interaction between Helicobacter pylori, diet, and genetic 
polymorphisms as related to non-cancer diseases. Mutat 
Res 2009; 667: 142-157 [PMID: 19563929 DOI: 10.1016/
j.mrfmmm.2009.02.002]

11	 Yin YN, Wang CL, Liu XW, Cui Y, Xie N, Yu QF, Li FJ, Lu 
FG. Gastric and duodenum microflora analysis after long-
term Helicobacter pylori infection in Mongolian Gerbils. 
Helicobacter 2011; 16: 389-397 [PMID: 21923685 DOI: 10.1111/
j.1523-5378.2011.00862.x]

12	 Yokota K, Kurebayashi Y, Takayama Y, Hayashi S, Isogai H, 
Isogai E, Imai K, Yabana T, Yachi A, Oguma K. Colonization 
of Helicobacter pylori in the gastric mucosa of Mongolian 
gerbils. Microbiol Immunol 1991; 35: 475-480 [PMID: 1921762]

13	 Xie C, Xu LY, Yang Z, Cao XM, Li W, Lu NH. Expression 
of γH2AX in various gastric pathologies and its association 
with Helicobacter pylori infection. Oncol Lett 2014; 7: 159-163 
[PMID: 24348841 DOI: 10.3892/ol.2013.1693]

14	 Tan HJ, Goh KL. Extragastrointestinal manifestations of He-
licobacter pylori infection: facts or myth? A critical review. 
J Dig Dis 2012; 13: 342-349 [PMID: 22713083 DOI: 10.1111/
j.1751-2980.2012.00599.x]

15	 Payandeh M, Raeisi D, Sohrabi N, Zare ME, Kansestani 

ies. No significant differences were observed between 
the H. pylori and control groups, with the exception of  
MCV levels, which were significantly lower in the H. pylori 
group. However, these lower MCV levels may be attrib-
uted to the small sample size. The results suggest that a 
single H. pylori infection is insufficient to cause either ITP 
or IDA. Thus, H. pylori may play an auxiliary role in ITP 
or IDA pathogenesis, but does not serve as an initiating 
factor. 

This study also has some limitations. Only one bacte-
rial strain of  H. pylori was used in this study, which does 
not comprehensively account for the range of  H. pylori 
infections that can occur. Relatively straightforward pa-
rameters were measured, which may not have detected 
more subtle changes in the immune system occurring 
before the appearance of  abnormal blood cell counts. 
Furthermore, Mongolian gerbils may not acquire hema-
tological diseases easily whereas mouse strains, which are 
prone to developing ITP or IDA, should be considered 
as an alternate model in the future[29,30].

In conclusion, H. pylori infection may require other 
pathogenic factors to contribute to ITP and IDA onset. 
Factors such as host polymorphisms may also contribute 
to disease development, a feature that should be exam-
ined in future studies. 

COMMENTS
Background
Increasing evidence has demonstrated a strong correlation between Helico-
bacter pylori (H. pylori) infection and extragastric diseases, including hemato-
logical, cardiovascular, and nervous system diseases. Two diseases that show 
a robust association with H. pylori infection are idiopathic thrombocytopenic 
purpura (ITP) and unexplained iron-deficiency anemia (IDA). 
Research frontiers
Several epidemiological studies have demonstrated a higher rate of H. pylori in-
fection in ITP and IDA patient populations in comparison to controls. Moreover, 
infection eradication is beneficial in most cases. The precise role of H. pylori in 
ITP and IDA disease onset, however, is still not understood and whether infec-
tion eradication is beneficial or necessary for all ITP or IDA patients remains 
controversial. This study was designed to evaluate whether a single H. pylori 
infection can trigger ITP or IDA onset.
Innovations and breakthroughs
Previous studies examining the role of H. pylori infection in ITP and IDA in pa-
tient populations were retrospective in nature, with several confounding factors 
affecting interpretation of study results. In the present study, Mongolian gerbils 
were used as an animal model of H. pylori infection to exclude many of the con-
founding factors present in the previous studies.
Applications
This study will further elucidate the roles played by H. pylori infection in the 
pathogenesis of hematological and other extragastric diseases.
Terminology
Idiopathic thrombocytopenic purpura is an autoimmune hemorrhagic syndrome 
that manifests as isolated low platelet count due to immune destruction. Iron-
deficiency anemia is a common form of anemia caused by iron deficiency due 
to several different factors, and may affect hemoglobin synthesis in blood cells. 
Peer review
This research report is an in vivo study evaluating the effect of H. pylori infec-
tion on ITP and IDA onset in a Mongolian gerbil model. Infection in gerbils is a 
suitable system to model human infection and the results obtained in this paper 
justify the conclusions drawn. The results of this study are clinically relevant 
and applicable to a broad audience.

12311 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

 COMMENTS

Xie C et al . H. pylori  and hematological diseases



AN, Keshavarz N, Gholami S, Hashemian AH. Poor platelet 
Count Response to Helicobacter Pylori Eradication in Pa-
tients with Severe Idiopathic Thrombocytopenic Purpura. Int 
J Hematol Oncol Stem Cell Res 2013; 7: 9-14 [PMID: 24505529]

16	 Kikuchi T, Kobayashi T, Yamashita T, Ohashi K, Sakamaki H, 
Akiyama H. Eight-year follow-up of patients with immune 
thrombocytopenic purpura related toH. pyloriinfection. Plate-
lets 2011; 22: 61-64 [PMID: 20942598 DOI: 10.3109/09537104.2
010.515272]

17	 Stasi R, Sarpatwari A, Segal JB, Osborn J, Evangelista ML, 
Cooper N, Provan D, Newland A, Amadori S, Bussel JB. 
Effects of eradication of Helicobacter pylori infection in pa-
tients with immune thrombocytopenic purpura: a systematic 
review. Blood 2009; 113: 1231-1240 [PMID: 18945961 DOI: 
10.1182/blood-2008-07-167155]

18	 Takahashi T, Yujiri T, Shinohara K, Inoue Y, Sato Y, Fujii Y, 
Okubo M, Zaitsu Y, Ariyoshi K, Nakamura Y, Nawata R, Oka 
Y, Shirai M, Tanizawa Y. Molecular mimicry by Helicobacter 
pylori CagA protein may be involved in the pathogenesis of 
H. pylori-associated chronic idiopathic thrombocytopenic 
purpura. Br J Haematol 2004; 124: 91-96 [PMID: 14675413]

19	 Franceschi F, Christodoulides N, Kroll MH, Genta RM. He-
licobacter pylori and idiopathic thrombocytopenic purpura. 
Ann Intern Med 2004; 140: 766-767 [PMID: 15126268]

20	 D’Elios MM, Bergman MP, Amedei A, Appelmelk BJ, Del 
Prete G. Helicobacter pylori and gastric autoimmunity. Mi-
crobes Infect 2004; 6: 1395-1401 [PMID: 15596126 DOI: 10.1016/
j.micinf.2004.10.001]

21	 Kuwana M. Helicobacter pylori-associated immune throm-
bocytopenia: clinical features and pathogenic mechanisms. 
World J Gastroenterol 2014; 20: 714-723 [PMID: 24574745 DOI: 
10.3748/wjg.v20.i3.714]

22	 Smyk DS, Koutsoumpas AL, Mytilinaiou MG, Rigopoulou 
EI, Sakkas LI, Bogdanos DP. Helicobacter pylori and autoim-
mune disease: cause or bystander. World J Gastroenterol 2014; 
20: 613-629 [PMID: 24574735 DOI: 10.3748/wjg.v20.i3.613]

23	 Pacifico L, Osborn JF, Tromba V, Romaggioli S, Bascetta S, 
Chiesa C. Helicobacter pylori infection and extragastric disor-
ders in children: a critical update. World J Gastroenterol 2014; 
20: 1379-1401 [PMID: 24587617 DOI: 10.3748/wjg.v20.i6.1379]

24	 Hershko C, Camaschella C. How I treat unexplained refrac-
tory iron deficiency anemia. Blood 2014; 123: 326-333 [PMID: 
24215034 DOI: 10.1182/blood-2013-10-512624]

25	 Xia W, Zhang X, Wang J, Sun C, Wu L. Survey of anaemia 
and Helicobacter pylori infection in adolescent girls in Sui-
hua, China and enhancement of iron intervention effects by 
H. pylori eradication. Br J Nutr 2012; 108: 357-362 [PMID: 
22004585 DOI: 10.1017/S0007114511005666]

26	 Yamanouchi J, Azuma T, Yakushijin Y, Hato T, Yasukawa M. 
Dramatic and prompt efficacy of Helicobacter pylori eradi-
cation in the treatment of severe refractory iron deficiency 
anemia in adults. Ann Hematol 2014; 93: 1779-1780 [PMID: 
24633721 DOI: 10.1007/s00277-014-2052-x]

27	 Huang Y, Tian XF, Fan XG, Fu CY, Zhu C. The pathological 
effect of Helicobacter pylori infection on liver tissues in mice. 
Clin Microbiol Infect 2009; 15: 843-849 [PMID: 19392901 DOI: 
10.1111/j.1469-0691.2009.02719.x]

28	 Higgins PD, Johnson LA, Luther J, Zhang M, Sauder KL, 
Blanco LP, Kao JY. Prior Helicobacter pylori infection amelio-
rates Salmonella typhimurium-induced colitis: mucosal cross-
talk between stomach and distal intestine. Inflamm Bowel Dis 
2011; 17: 1398-1408 [PMID: 21560200 DOI: 10.1002/ibd.21489]

29	 Leontyev D, Katsman Y, Branch DR. Mouse background 
and IVIG dosage are critical in establishing the role of inhibi-
tory Fcγ receptor for the amelioration of experimental ITP. 
Blood 2012; 119: 5261-5264 [PMID: 22508937 DOI: 10.1182/
blood-2012-03-415695]

30	 Thomson MJ, Pritchard DM, Boxall SA, Abuderman AA, 
Williams JM, Varro A, Crabtree JE. Gastric Helicobacter in-
fection induces iron deficiency in the INS-GAS mouse. PLoS 
One 2012; 7: e50194 [PMID: 23185574 DOI: 10.1371/journal.
pone.0050194]

P- Reviewer: Ananthakrishnan N, Day AS, D’Elios MM, Kim BW    
S- Editor: Ding Y    L- Editor: O’Neill M    

E- Editor: Zhang DN

12312 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

Xie C et al . H. pylori  and hematological diseases



                                      © 2014 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com

I S S N  1 0  0 7  -   9  3 2  7

9    7 7 1 0  07   9 3 2 0 45

3  4


	12308.pdf
	WJGv20i34-Back Cover.pdf

