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Abstract

Epidemiological evidence suggests that the incidence of
gallstone disease and gallbladder cancer is higher in women. 
We analyzed the literature on estrogen and progesterone 
receptor expression in gallbladder cancer in women. A 
systematic search was done using Medline, Embase, and 
Cochrane Central Register of Controlled Trials for the years 
1983–2009.  The search terms used included ‘gallbladder’, 
‘gallstone’, ‘oestrogen/estrogen’, ‘progesterone’, ‘cancer’, 
‘cholelithiasis’, ‘hormone,’ and ‘motility’. Hormone receptor 
expression in gallbladder cancer was analyzed in 11 studies 
of which immunohistochemistry was used in 10 and enzyme 
immunoassay in one study. Sample sizes varied from 3 to 
141. Estrogen and/or progesterone receptor expression was 
detectable in gallbladder cancer tissue samples in nine studies, 
whereas four studies failed to confirm these findings. The data 
on the association of hormone receptor expression to tumor 
differentiation is contradictory and needs further evaluation.

Keywords Breast cancer · receptor expression

Introduction

Epidemiological evidence suggests a higher incidence 
of gallstone disease and gallbladder cancer in women.1–3 

Attempts at investigating the association between the 
female sex hormones and gallbladder cancer have centered 
on demonstrating the expression of hormone receptors, viz. 
estrogen (ER) and progesterone (PR) in resected/biopsied 
specimens of gallbladder carcinoma.4–15 The rationale 
behind this was that if hormone receptor expression could 
be demonstrated in gallbladder cancers, this could offer an 
additional therapeutic strategy in the form of anti-hormone 
therapy. Hormone receptor expression is routinely eval-
uated in breast cancer where it serves to prognosticate as 
well as guide treatment.16

Methods

A systematic Medline and Embase search was performed 
to identify existing literature on female sex hormones and 
gallbladder disease, and gallbladder cancer. The search 
strategy was that described by Dickersin et al17 with 
the appropriate specific search terms for ‘gallbladder’,
‘gallstone’, ‘estrogen/oestrogen’, ‘progesterone’, ‘cancer’, 
‘cholelithiasis’, ‘hormone,’ and/or ‘motility’. All the 
available publications in the past 30 years were considered. 
No studies were excluded from the analysis.

Results

Hormone receptor expression in gallbladder cancer

Eleven studies, including an article in Spanish and one 
in Japanese that were translated to English, were found. 
Yamamoto et al6 divided gall bladder cancers into meta-
plastic and non-metaplastic types based on the presence 
or absence of metaplastic changes in the tumor tissues 
and the surrounding mucosa. They found a link between 
ER immunoreactivity and metaplastic tumors.7 Subsequent 
reports conflictingly show either over-expression or loss 
of expression of hormone receptors in gallbladder cancer 
tissue. Table 1 summarizes these studies.4,5,7–15

Nakamura et al5 evaluated 21 patients with gallbladder 
cancer (9 well-differentiated, 8 moderately differentiated, 2 

Indian J Gastroenterol 2009(July–August):28(4):126–130
DOI: 10.1007/s12664-009-0046-8

 REVIEW ARTICLE

Hormones and gallbladder cancer in women

Savio G. Barreto · Hirofumi Haga · Parul J. Shukla

S. G. Barreto1 · H. Haga2 · P. J. Shukla3

1Departments of General and Digestive Surgery and
2Surgery, Flinders Medical Center,
Adelaide, Australia
3Department of Gastrointestinal Surgical Oncology,
Tata Memorial Hospital,
Mumbai 400 012, India

P. J. Shukla (�)
e-mail: pjshukla@doctors.org.uk

Received: 30 March 2009 / Revised: 5 June 2009 /
Accepted: 18 June 2009

© Indian Society of Gastroenterology 2009



Hormones and gallbladder cancer 127

1 SpringerIndian J Gastroenterol 2009(July–August):28(4):126–130

T
ab

le
 1

 
St

ud
ie

s 
ex

am
in

in
g 

ho
rm

on
e 

re
ce

pt
or

 e
xp

re
ss

io
n 

in
 g

al
lb

la
dd

er
 c

an
ce

r

 
 

 
  

 
 

Pe
rc

en
t o

f 
Fi

rs
t a

ut
ho

r 
N

um
be

r 
H

or
m

on
e 

 T
ec

hn
iq

ue
/c

rit
er

ia
 

 
 

pa
tie

nt
s

an
d 

ye
ar

 
of

 
re

ce
pt

or
 

fo
r l

ab
el

lin
g 

Pe
rc

en
t p

os
iti

ve
 

A
ss

oc
ia

tio
ns

 n
ot

ed
 w

ith
 

w
ith

of
 st

ud
y 

pa
tie

nt
s 

st
ud

ie
d 

po
si

tiv
e*

* 
fo

r E
R

/P
R

 
di

ff
er

en
tia

tio
n 

of
 tu

m
or

 
ga

lls
to

ne
s 

C
on

cl
us

io
ns

N
ak

am
ur

a 
21

 
ER

 +
 P

R
 

IH
C

 
R

ec
ep

to
r e

xp
re

ss
io

n 
 

ER
 (n

uc
le

ar
 a

nd
 c

yt
op

la
sm

ic
)  

N
A

 
H

ig
he

r t
en

de
nc

y 
of

 m
od

er
at

el
y-

  
19

89
5  

 
 

 
  

in
 n

uc
le

us
: 

  
an

d 
PR

 (c
yt

op
la

sm
ic

) 
 

  
an

d 
po

or
ly

-d
iff

er
en

tia
te

d
 

 
 

 
ER

 –
 5

2.
4%

  
  

lo
ca

liz
at

io
n 

 
  

ad
en

oc
ar

ci
no

m
a 

to
 h

av
e 

an
 E

R
-

 
 

 
 

PR
 –

 0
%

 in
 c

yt
op

la
sm

 
W

el
l d

iff
er

en
tia

te
d 

 
  

po
si

tiv
e 

ra
te

 th
an

 w
el

l-d
iff

er
en

tia
te

d
 

 
 

 
ER

 –
 2

8.
6%

 
  

(n
=9

) 4
4.

4 
an

d 
66

.7
%

 
 

  
ad

en
oc

ar
ci

no
m

a
 

 
 

 
PR

 –
 6

6.
7%

 
M

od
. w

el
l d

iff
er

en
tia

te
d 

 
 

 
 

 
 

  
(n

=8
) 5

0 
an

d 
50

%
 

 
 

 
  

Po
or

ly
 d

iff
er

en
tia

te
d 

 
 

 
 

 
 

  
(n

=2
) 1

00
 a

nd
 1

00
%

Y
am

am
ot

o 
11

4 
ER

 
IH

C
 

R
ec

ep
to

r e
xp

re
ss

io
n 

 
ER

 (n
uc

le
ar

) l
oc

al
iz

at
io

n 
N

A
 

Pr
es

en
ce

 o
f E

R
 is

 re
la

te
d 

to
  

19
90

7  
 

 
Po

si
tiv

ity
 –

 
  

in
 n

uc
le

us
: 

W
el

l d
iff

er
en

tia
te

d 
 

 
  

m
et

ap
la

si
a 

of
 th

e 
ga

llb
la

dd
er

 
 

 
  

im
m

un
or

ea
ct

iv
ity

 
ER

 –
 2

2.
8%

 
  

(n
=7

5)
 2

9.
3%

 
 

  
m

uc
os

a;
 E

R
 im

m
un

or
ea

ct
iv

ity
 

 
 

  
co

nfi
 n

ed
 to

 n
uc

le
us

 
 

M
od

. w
el

l d
iff

er
en

tia
te

d 
 

 
  

m
or

e 
fr

eq
ue

nt
 in

 w
el

l
 

 
 

  
of

 e
pi

th
el

ia
l c

el
l 

 
  

(n
=2

1)
 9

.5
%

  
 

  
di

ff
er

en
tia

te
d 

ca
nc

er
s

 
 

 
 

 
Po

or
ly

 d
iff

er
en

tia
te

d 
 

 
 

 
 

  
(n

=1
7)

 1
1.

8%
K

o 
 

22
 

ER
 

IH
C

 
R

ec
ep

to
r e

xp
re

ss
io

n 
D

at
a 

re
po

rte
d 

as
 n

o 
co

rr
el

at
io

n 
N

A
 

W
ea

k 
es

tro
ge

n 
re

ce
pt

or
 st

ai
ni

ng
  

19
95

8  
  

 
 

  
in

 n
uc

le
us

:  
  

bu
t n

ot
 il

lu
st

ra
te

d 
 

  
oc

cu
rs

 in
 a

 v
er

y 
sm

al
l p

er
ce

nt
ag

e 
of

 
 

 
 

ER
 –

 1
2%

 (w
ea

k)
 

 
 

  
ga

llb
la

dd
er

 c
ar

ci
no

m
as

M
al

ik
  

30
 

ER
 

IH
C

 
R

ec
ep

to
r e

xp
re

ss
io

n 
 

ER
 (c

yt
op

la
sm

ic
) l

oc
al

iz
at

io
n 

80
%

 
Po

or
 d

iff
er

en
tia

tio
n 

m
or

e 
lik

el
y 

to
  

19
98

9  
 

 
 

  
in

 c
yt

op
la

sm
: 

W
el

l d
iff

er
en

tia
te

d 
 

  
be

 a
ss

oc
ia

te
d 

w
ith

 n
eg

at
iv

e
 

 
 

 
ER

 –
 6

0%
 

  
(n

=4
) 7

5%
  

 
  

ER
 e

xp
re

ss
io

n
 

 
 

 
 

M
od

. w
el

l d
iff

er
en

tia
te

d 
 

 
 

 
 

 
  

(n
=1

9)
 6

8%
  

 
 

 
 

 
 

Po
or

ly
 d

iff
er

en
tia

te
d 

 
 

 
 

 
  

(n
=7

) 2
8%

Su
m

i 
26

 
ER

α 
+ 

 
IH

C
 

R
ec

ep
to

r e
xp

re
ss

io
n 

 
ER

 (n
uc

le
ar

) l
oc

al
iz

at
io

n 
N

A
 

La
ck

 o
f e

xp
re

ss
io

n 
of

 E
rβ

 is
of

or
m

 a
t

  
20

04
10

 
 

ER
 β

 
Po

si
tiv

e 
fo

r E
R

α 
-  

  
in

 n
uc

le
us

: 
Pa

pi
lla

ry
 a

nd
 w

el
l d

iff
er

en
tia

te
d 

 
  

in
va

si
ve

 fr
on

t o
f t

um
ou

r a
ss

oc
ia

te
d

 
 

is
of

or
m

s 
  

>1
0%

 o
f n

uc
le

us
 

ER
β 

– 
38

-4
2%

 
  

(n
=1

5)
 6

0%
  

 
  

w
ith

 m
or

e 
ag

gr
es

si
ve

 m
al

ig
na

nc
y

 
 

 
  

of
 c

el
ls

 st
ai

ne
d 

 
M

od
. w

el
l d

iff
er

en
tia

te
d 

 
 

 
 

Po
si

tiv
e 

fo
r E

R
β 

-  
 

  
(n

=1
1)

 9
%

 
 

 
 

 
  

>4
0%

 o
f n

uc
le

us
 

 
 

  
st

ai
ne

d 
 

 
 

B
as

ka
ra

n 
21

 
ER

 +
 P

R
 

EI
A

/v
al

ue
s  

R
ec

ep
to

r e
xp

re
ss

io
n 

 
N

A
 

N
A

 
ER

 e
xp

re
ss

io
n 

no
 d

iff
er

en
t i

n 
be

ni
gn

  
20

05
11

 
 

 
  

<1
.7

fm
ol

/m
g 

cy
to

so
l 

  
in

 c
yt

os
ol

ic
 e

xt
ra

ct
s:

  
 

 
  

or
 m

al
ig

na
nt

 ti
ss

ue
, w

hi
le

 P
R

 
 

 
  

pr
ot

ei
n 

w
er

e 
ER

 –
 4

3%
 

 
 

  
ex

pr
es

si
on

 g
re

at
er

 in

(c
on

td
...

)



128 Barreto, et al.

1 Springer Indian J Gastroenterol 2009(July–August):28(4):126–130

 
 

 
  

co
ns

id
er

ed
 n

eg
at

iv
e 

PR
 –

 7
2%

  
 

 
  

m
al

ig
na

nt
 ti

ss
ue

 
 

 
  

fo
r r

ec
ep

to
r e

xp
re

ss
io

n 
 

 
 

Sh
uk

la
 

62
 

ER
 +

 P
R

 
IH

C
 

R
ec

ep
to

r e
xp

re
ss

io
n 

N
A

 
90

%
 

In
te

ns
e 

m
et

ap
la

si
a 

an
d 

po
or

  
20

07
4  

 
 

Po
si

tiv
e 

- >
5%

  
  

in
 n

uc
le

us
: 

 
 

  
di

ff
er

en
tia

tio
n 

– 
le

ss
 li

ke
ly

 to
 h

av
e

 
 

 
  

of
 c

el
ls

 sh
ow

in
g 

ER
 –

 0
%

 
 

 
  

ho
rm

on
e 

re
ce

pt
or

 e
xp

re
ss

io
n

 
 

 
  

nu
cl

ea
r s

ta
in

in
g 

PR
 –

 2
%

 
 

 
Pa

rk
 

30
 

ER
α 

+ 
ER

β 
IH

C
 / 

>1
0%

 o
f t

ot
al

 
R

ec
ep

to
r e

xp
re

ss
io

n 
ER

β 
(n

uc
le

ar
) l

oc
al

iz
at

io
n 

N
A

 
ER

 β
 p

os
iti

vi
ty

 c
or

re
la

te
d 

w
ith

  
20

08
12

 
 

is
of

or
m

s 
  

ce
lls

 fr
om

 th
e 

tis
su

e 
  

in
 n

uc
le

us
: 

W
el

l d
iff

er
en

tia
te

d 
 

  
tu

m
ou

r d
iff

er
en

tia
tio

n;
 a

ll 
sp

ec
im

en
s

 
 

 +
 P

R
 

  
sa

m
pl

e 
w

er
e 

st
ai

ne
d 

ER
α 

– 
0%

 
  

(n
=1

3)
 7

7%
   

 
  

w
er

e 
ne

ga
tiv

e 
fo

r E
R

α 
+ 

PR
 

 
 

 
PR

 –
 0

%
 

M
od

. w
el

l d
iff

er
en

tia
te

d 
 

 
 

 
 

ER
β 

– 
73

.3
%

  
  

(n
=1

3)
 8

5%
 

 
 

 
 

 
 

Po
or

ly
 d

iff
er

en
tia

te
d 

 
 

 
 

 
 

  
(n

=4
) 2

5%
 

 
 

 
 

 
 

 
 

O
hn

am
i 

3 
ER

 
IH

C
 a

nd
 D

C
C

 
R

ec
ep

to
r e

xp
re

ss
io

n 
N

A
 

N
A

 
ER

 e
xp

re
ss

io
n 

by
 D

C
C

 in
 1

 p
at

ie
nt

 
  

19
88

13
 

 
 

 
  

in
 n

uc
le

us
: 

 
 

 
 

 
 

 
ER

 –
 3

3%
 

 
 

 
R

oa
 

14
1 

p2
9 

ER
 

IH
C

 
ER

-a
ss

oc
ia

te
d 

 p
ro

te
in

 
N

A
 

N
A

 
ER

 a
ss

oc
ia

te
d/

in
du

ce
d 

pr
ot

ei
ns

 a
re

  
19

95
14

 
 

as
so

ci
at

ed
 

St
ra

tifi
 e

d 
ac

co
rd

in
g 

  
ex

pr
es

si
on

 in
 c

yt
op

la
sm

: 
 

 
  

ex
pr

es
se

d 
in

 m
os

t g
al

lb
la

dd
er

 
 

pr
ot

ei
n 

an
d 

 
  

to
 ti

ss
ue

 c
el

ls
 

p2
9 

– 
40

%
 

 
 

  
ca

nc
er

 sa
m

pl
es

 
 

pS
2 

es
tro

ge
n 

  
st

ai
ne

d 
in

to
: 

pS
2 

– 
38

%
 

 
 

 
 

in
du

ce
d 

+ 
- <

5%
 

 
pr

ot
ei

n 
++

 - 
5-

30
%

 
 

 
++

+ 
- >

30
%

A
lb

or
es

- 
7 

ER
 / 

PR
 

IH
C

 
R

ec
ep

to
r e

xp
re

ss
io

n:
 

N
A

 
71

%
 

C
rib

rif
or

m
 c

an
ce

r o
f g

al
lb

la
dd

er
  

Sa
av

ed
ra

  
 

 
 

ER
 –

 0
%

 
 

 
  

la
ck

 E
R

/P
R

 e
xp

re
ss

io
n

  
20

08
15

 
PR

 –
 0

%
  

 
 

ER
, e

st
ro

ge
n 

re
ce

pt
or

; P
R

, p
ro

ge
st

er
on

e 
re

ce
pt

or
; I

H
C

, i
m

m
un

oh
is

to
ch

em
is

try
; E

IA
, e

nz
ym

e 
Im

m
un

oa
ss

ay
; N

A
, n

ot
 a

va
ila

bl
e;

 D
C

C
, d

ex
tra

n 
co

at
ed

 c
ha

rc
oa

l
**

C
ut

-o
ff

 v
al

ue
s f

or
 re

ce
pt

or
 e

xp
re

ss
io

n 
ha

ve
 n

ot
 b

ee
n 

m
en

tio
ne

d 
in

 th
e 

Ta
bl

e 
if 

th
e 

da
ta

 w
as

 n
ot

 a
va

ila
bl

e 
fr

om
 th

e 
m

an
us

cr
ip

t

Ta
bl

e 1
 

(c
on

td
...

)
 

 
 

  
 

 
Pe

rc
en

t o
f 

Fi
rs

t a
ut

ho
r 

N
um

be
r 

H
or

m
on

e 
 T

ec
hn

iq
ue

/c
rit

er
ia

 
 

 
pa

tie
nt

s
an

d 
ye

ar
 

of
 

re
ce

pt
or

 
fo

r l
ab

el
lin

g 
Pe

rc
en

t p
os

iti
ve

 
A

ss
oc

ia
tio

ns
 n

ot
ed

 w
ith

 
w

ith
of

 st
ud

y 
pa

tie
nt

s 
st

ud
ie

d 
po

si
tiv

e*
* 

fo
r E

R
/P

R
 

di
ff

er
en

tia
tio

n 
of

 tu
m

or
 

ga
lls

to
ne

s 
C

on
cl

us
io

ns



Hormones and gallbladder cancer 129

1 SpringerIndian J Gastroenterol 2009(July–August):28(4):126–130

poorly differentiated, 1 poorly differentiated with squamous 
metaplasia, and 1 carcinosarcoma), and used breast cancer
specimens as controls. They reported a higher ER 
expression in tumors that exhibited metaplasia, and that ER 
immunoreactivity in nucleus and the cytoplasm increased 
as the degree of differentiation decreased. They did not 
find PR immunoreactivity in the nucleus of any of the 21 
specimens.

Yamamoto et al7 described hormone receptor expres-
sion studies in 189 gallbladder tissue samples including 
114 cancer specimens with the rest being benign 
pathologies. They found no ER immunoreactivity in 
their specimens of normal gallbladder. In their cancer 
specimens, they found that ER immunoreactivity was 
more frequent in patients with well-differentiated 
tumors (29.3%) than in those with poorer differenti-
ation (9.5–11.8%). They also found a higher incidence 
of hormone receptor immunoreactivity in metaplastic 
tumor tissue as opposed to non-metaplastic tissue. The 
incidence of cholelithiasis specifically in the cancer spec-
imens was not mentioned.

Malik et al9 studied tumor tissue from 30 patients with 
gallbladder cancer. Gallstones were present in 80% of 
patients. Using immunohistochemistry, they found a trend 
toward loss of hormone receptor expression in poorly 
differentiated tumors. Sumi et al10 studied 26 samples of 
gallbladder cancer which included 15 patients with papillary 
and well-differentiated tumors and 11 with moderately dif-
ferentiated tumors. They reported a loss of estrogen receptor 
expression at the invasive front in cancers that had more 
aggressive characteristics.

We studied ER/PR expression in 62 specimens of 
gallbladder cancer; 90% patients had moderately to poorly 
differentiated adenocarcinomas.4 Gallstones were present 
in 90% of our patients. We found no expression of estrogen 
receptors in any samples, and progesterone receptor was 
positive in only one patient. This was in contrast to another 
study from India.11 Using enzyme immunoassay, Baskaran 
et al11 found that estrogen receptor expression was not dif-
ferent between benign and malignant tissue but there was 
a higher expression of progesterone receptors in malignant 
tissue samples.

Park et al12 using immunohistochemistry to study 
isoforms of ER, viz α and β, and PR, too found a loss of 
ER α and PR expression in poorly differentiated tumors. 
However, they did find ER β expression which correlated 
with 3- and 5-year survival. Roa et al14 examined protein 
expression in primary and metastatic gallbladder carcinoma 
and using immunohistochemistry. They concluded that 
ER associated or induced protein expression was higher 
in advanced tumors or metastasis; this could possibly 
have been because of the varied sizes in the three cohorts 
described by them, viz. early, advanced and metastatic 

disease. Their study cohort included 21 patients with early 
cancer, 90 patients with advanced (possibly locally) cancer, 
and 30 patients with metastatic cancer.

Discussion

Both ER and PR studies are an important part of the
pathological examination of breast cancer specimens. 
McGuire et al18 demonstrated that binding of a cytosol 
estrogen receptor led to the translocation and binding of a 
nuclear estrogen receptor which then led to the induction 
of the progesterone receptor. This prompted them to infer 
that rather than measuring ER, it was the expression of 
PR that was more an indication of a functionally intact 
receptor system and thus a more accurate indicator of endo-
crine responsiveness. In the present review of literature, 
while some studies have reported the presence of estrogen 
receptor5,7–10,12–14 or progesterone receptor expression11 or 
both, other studies have failed to confirm this expression of 
hormone receptors in tumor tissue.4,8,12,15

Using the pathogenetic algorithm put forth by Wistuba 
and Gazdar,19 we postulated that tumor metaplasia sec-
ondary to gallstone disease could result in the loss of 
hormone receptor expression and that non-metaplastic 
tumors that are more commonly encountered in patients 
with anomalous pancreatic-bile duct junction (APBDJ) 
anomalies were possibly the ones with increased hormone 
receptor expression.4 This could explain the higher inci-
dence of hormone receptor expression in tumors in studies 
from Japan and China where APBDJ is a more common 
cause of gallbladder cancer as compared to the Western 
world.20

Some studies have reported a loss of hormone receptor 
expression with poorer differentiation,4,7,9,10,12 while others 
have suggested quite the contrary.5 It is likely that even 
normal expression of ER and PR can mediate hormone 
effects on tumor cells. Absence in poorly differentiated 
cells indicates that the cells have escaped hormonal control 
leading to altered tumor biology.

An interesting finding in the study from India21 is the 
fact that ER and PR expression even in breast cancer tumor 
samples have been reported to be lower than reported in 
Western literature. The cause for this in breast cancer21 has 
been attributed to younger patient age as well as higher 
grades of cancers–which reflects the nature of the disease 
entity in gallbladder cancer in India, as well.

Conclusion

The contradictory evidence concerning hormone receptor 
expression in gallbladder carcinoma suggests that a direct 
role for female sex hormones in genesis of gallbladder 
cancer in women is not yet established.
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