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Abstract
Advanced gastric cancer (AGC) is an entity that encompasses two dis-
tinct clinical situations: locally advanced unresectable gastric cancer and 
metastatic disease, with chemotherapy as the standard treatment. HER2 
overexpression can occur in 9% to 38% of the cases with this disease 
and has been the first predictive biomarker used for trastuzumab-targeted 
therapy in patients with advanced gastric and gastroesophageal tumors. 
This article presents a patient with AGC and positive HER2 treated with 
conventional chemotherapy plus trastuzumab as targeted therapy with 
adequate clinical response.
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INTRODUCTION

Gastric cancer is a public health problem. Every year there 
are more than 1 million new cases and about 850 000 
deaths are caused by it worldwide. According to Globocan 
2018, in Colombia it has been estimated that there 7419 
new cases per year, being the third most frequent cancer 
(7.3%) and the most common cause of death from cancer 
in the country with 5505 deaths (13.7 %) (1). In Western 
countries, approximately 50 % of the patients with gastric 
cancer who visit the doctor for the first time are diagnosed 
with metastatic cancer, and in these cases, the overall survi-
val rate at 5 years is less than 5 % (2).

There are several classifications of stomach cancer. 
According to one of such classifications, gastric cancer is 

classified as a localized cancer (stages 0, I, II and III; resec-
table) and as advanced and metastatic cancer (stage IV, 
unresectable). The latter (advanced gastric cancer) involves 
two clinical situations: locally advanced unresectable sto-
mach cancer and metastatic cancer (3).

Chemotherapy based on the combination of platinum 
agents plus fluoropyrimidines such as 5-fluorouracil (5FU) 
plus cisplatin (FP) or capecitabine plus cisplatin (XP) (4) 
is the first-line therapy for advanced gastric cancer. These 
chemotherapy regimens have been shown to improve ove-
rall survival, progression-free survival, and quality of life 
when compared with best supportive care (3).

Human epidermal growth factor receptor 2 (HER2) is a 
member of the epidermal growth factor receptor (EGRF) 
family that has been associated with increased division, proli-
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feration, differentiation, and apoptosis of tumor cells in breast 
and stomach cancer, as well as in other solid tumors (5).

Several studies have shown that HER2-positive breast 
carcinomas are more aggressive compared to HER2-
negative breast carcinomas and that they are associated 
with an increased risk of local growth and distant metas-
tasis (6). HER2 is also overexpressed in gastric and gas-
troesophageal junction carcinomas (6, 7). HER2 overex-
pression in gastric cancer could result in tumors with an 
increased proliferative and invasive capacity (6).

Several studies have evaluated the relationship between 
HER2 status and the prognosis of patients with gastric can-
cer. Some have shown that having a HER2-positive cancer 
is associated with a significantly worse prognosis, while 
others have not found any association; however, overall 
survival time was longer in patients with HER2-positive 
cancers compared to those with HER2-negative tumors. 
Because of this, the relationship between HER2 status and 
prognosis remains controversial (6).

HER2 is an important predictive biomarker in gastric 
and gastroesophageal junction tumors. The analysis of 
HER2 status through immunohistochemistry (IHC) and 
fluorescence in situ hybridization (FISH) techniques using 
different scoring methods suggest that HER2 overexpres-
sion occurs in 7 %-34 % of gastric tumors. Furthermore, 
the favorable results derived from the ToGA study correlate 
with the level of HER2 overexpression (8, 9).

After finding out the occurrence of HER2 overexpression 
in patients with advanced gastric cancer, adding trastuzu-
mab, a first-line therapy anti-HER2 antibody drug that has 
been shown to improve efficacy outcomes, to chemothe-
rapy has been recommended (7, 10). Currently, result 
accuracy and standardization in HER2 testing is crucial to 
identify the target population that can be treated with this 
drug and benefit from it (11).

The introduction of trastuzumab has allowed the establish-
ment of a new disease: HER2-positive gastric cancer, similar 
to what happened in the case of HER2-positive breast can-
cer (6). Currently, knowing HER2 status in patients with 
stomach cancer is vital to make decisions aimed at ensuring 
that the patient is given the best possible treatment (6). For 
this reason, testing HER2 status in all patients with advanced 
gastric or gastroesophageal junction cancer is important (6).

The objective of this paper is to report the case of a patient 
with HER2-positive advanced and metastatic gastric cancer 
treated with chemotherapy plus trastuzumab and in which 
favorable a clinical response and survival were obtained.

CASE PRESENTATION

This is the clinical case of a 68-year-old male from Putumayo, 
Colombia, who had experienced dyspepsia, a sense of sto-

mach fullness, hyporexia, nausea, and an approximately 10 
kg weight loss during four months. The patient reported 
having a history of smoking (he had been a heavy smoker 
and had stopped smoking 25 years before the time of con-
sultation) and a family history (father) of pancreatic cancer. 
On physical examination an extremely thin and emaciated 
patient was found; no supraclavicular lymphadenopathy, 
abdominal masses or ascites were found. An initial esopha-
gogastroduodenoscopy, performed in another health ins-
titution, reported a thickening of the folds in the fundus 
and body of the stomach with decreased distensibility and 
multiple superficial ulcerated lesions. The histopathology 
report, made in the institution where the patient was refe-
rred from, confirmed he had a 30% intestinal type poorly 
differentiated, infiltrating and ulcerated adenocarcinoma 
with mixed histologic pattern, predominantly diffuse with 
signet ring cells. Furthermore, a contrast-enhanced abdo-
minal CT scan performed in the institution where he was 
referred from showed an abnormal neoplasm-like thicke-
ning of the stomach wall in the fundus and body regions 
with ulceration, as well as adenomegalies in the gastrohe-
patic ligament without hepatic or peritoneal involvement. 
A cT3N1M0 clinical staging was made.

Based on the preoperative assessment, the patient was 
taken to surgery with the intention of performing a gas-
trectomy. During the surgical procedure, a gastric lesion 
with wall thickening in the body and lesser curvature of the 
stomach and a matted lymph node in the lesser curvature 
and multiple metastatic-like liver nodules were found; the 
lesion was classified as stage IV T3N1M1 cancer. After the 
surgery was completed, a new computed axial tomography 
(CT) scan was performed and the surgical findings were 
confirmed, as multiple 10 mm focal hypodense lesions 
were observed in segments IV and VI of the liver (Figure 
1A and B), with diffuse stomach wall thickening and a 31 x 
17 mm matted lymph node.

Since this was an advanced metastatic stage cancer, che-
motherapy with XP (cisplatin + capecitabine) chemotherapy 
protocol was started and after the first cycle was completed, 
a liver biopsy report performed in another institution was 
received in the treating institution informing the following 
findings: involvement of the liver by a HER2-positive (3+) 
metastatic gastric adenocarcinoma. For this reason, trastu-
zumab was added to the established chemotherapy regimen, 
a combination the patient received for 4 more cycles, when 
treatment was suspended due to toxicity characterized by 
asthenia, adynamia, hyporexia, nausea, emesis and diarrhea 
(up to grade 3 diarrhea). At that time, new chest and abdomi-
nal CT scans were performed, showing persistent thickening 
of the gastric chamber, lymphadenopathy and absence of the 
liver lesions with apparent complete response of the liver 
nodules (Figure 1C).
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After surgery, the patient was given 4 adjuvant chemothe-
rapy cycles consisting of capecitabine, oxaliplatin and tras-
tuzumab, and 4 more trastuzumab monotherapy cycles, for 
a total of 18 perioperative trastuzumab cycles.

In a new chest and abdominal CT scan performed 5 
months after the surgery (April 11, 2018) the following 
findings were reported: liver of normal size, morphology, 
density and contour, without focal lesions and other tumor 
growth lesions (Figure 1D). In subsequent follow-up 
visits the patient was found to be asymptomatic with mild 
hearing loss and skin pigmentation changes resulting from 
chemotherapy. In addition, no tumor-like lesions were 
observed in a positron emission tomography (PET scan) 
performed on September 17, 2018 (Figure 3). Likewise, 
according to a MRI performed on October 28, 2018, there 
was no evidence of suspected malignant lesions at the 
esophagojejunal anastomosis and of lesions in the liver 
parenchyma. 18 months after the initial diagnosis, the 

Capecitabine plus trastuzumab chemotherapy regimen 
was continued, but cisplatin administration was suspended. 
After 2 additional chemotherapy cycles, a laparoscopy was 
performed and no macroscopic evidence of liver metasta-
ses or peritoneal carcinomatosis was found, so the surgical 
board decided that surgical management with a potentially 
curative intent was the best treatment option.

Before undergoing the new surgical interventions, the 
patient was administered two trastuzumab monotherapy 
doses. Finally, the patient was brought to the operating 
room on November 27, 2017, 10 months after the initial 
diagnosis was reached, where a total gastrectomy with D2 
lymphadenectomy was performed. The final pathology 
report of the surgical specimen reported a post-neoadju-
vant stage (tumor regression grade 2) mixed-pattern gastric 
adenocarcinoma with tumor-free resection margins and 
3/33 positive lymph nodes for metastasis; a HER2 positive 
(3+) status was also described (Figure 2).

Figure 1. CT scan studies performed for tumor pathology follow-up purposes. A. Diffuse stomach wall thickening plus a 31 x 17 mm matted lymph 
node with extramural extension. B. Up to 10 mm focal hypodense hepatic lesions in segments IV and VI of the liver. C. Decreased gastric chamber 
thickening and adenopathies, there are no hepatic nodules or new lesions. D. Post gastrectomy changes, normal liver size, morphology, density and 
contour, without focal lesions or other tumor growth lesions.

A

C

B

D
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patient is asymptomatic and does not show signs of cancer 
recurrence. The aforementioned imaging studies, treatment 
plan and follow-up are shown in Figure 4.

DISCUSSION

There are several classifications systems used for gastric 
cancer and they are still under discussion. The classifica-
tion systems proposed by the American Joint Committee 
on Cancer (AJCC) and the Union for International Cancer 
Control (UICC) are the most frequently used. These sys-

tems are based on the staging system, where the penetra-
tion of the lesion into the stomach wall (T), lymph node 
involvement (N) and metastasis (M) are assessed, and 
stomach cancer is classified as early and advanced (12). 
Other systems include histopathological classification, 
such as Lauren’s classification (intestinal, diffuse and mixed 
type adenocarcinoma), Nakamura’s classification, the clas-
sification by the World Health Organization (WHO), the 
endoscopic macroscopic classification of the lesion descri-
bed for both early and advanced gastric cancer (Bormann), 
and the genomic or molecular classification (2).

On the other hand, unresectable gastric cancer is a term 
widely used in the clinical setting, however this a concept 
with highly variable clinical implications, for it does not 
represent the true extent of the disease.

When the treatment of stomach cancer is defined by its 
stage, it is classified as localized (stages 0, I, II and III resec-
table) and as advanced and metastatic cancer (stage IV 
unresectable). For this reason, the relevant literature des-
cribes gastric cancer as disease that involves two different 
clinical situations: locally advanced unresectable stomach 
cancer and metastatic cancer (3).

Patients with advanced or metastatic gastric cancer have 
a very poor prognosis, with a 5-year survival rate <4%. 
Chemotherapy is the standard treatment in these cases; 
however, with the emergence of targeted therapies now it 
is possible to choose the treatment based on the molecular 
characteristics of the disease (2, 8).

In 1965, Pekka Lauren, based on histopathological cri-
teria, classified stomach cancer into 2 types: intestinal and 
diffuse. Before the discovery of HER2 and the introduction 

Figure 3. PET scan performed after gastrectomy and where the absence of tumor-like lesions is evidenced.

Figure 2. HER2-positive (3+) gastric adenocarcinoma. IHC 40x (in the 
specimen obtained from the total gastrectomy).



Rev Colomb Gastroenterol. 2021;36(Supl.1):2-11. https://doi.org/10.22516/25007440.5036 Clinical case

11
/04

/18
C-

A 
CT

 sc
an

No
 tu

mo
r g

ro
wt

h. 
No

rm
al 

liv
er

 si
ze

, 
mo

rp
ho

log
y, 

de
ns

ity
 

an
d c

on
tou

r, w
ith

ou
t 

foc
al 

les
ion

s
10

/08
/12

He
ar

ing
 lo

ss
 as

so
cia

ted
 

wi
th 

cu
mu

lat
ive

 pl
ati

nu
m 

tox
ici

ty 25
/09

/17
Th

e p
ati

en
t is

 
sc

he
du

le 
to 

un
de

rg
o s

ur
ge

ry.
Tr

as
tuz

um
ab

 
mo

no
the

ra
py

27
/11

/17
SX

To
tal

 ga
str

ec
tom

y +
 D

2 
lym

ph
ad

en
ec

tom
y

24
/07

/17
ON

CO
LO

GY
As

the
nia

, a
dy

na
mi

a, 
hy

po
re

xia
, n

au
se

a, 
pe

rsi
ste

nt 
vo

mi
tin

g, 
dia

rrh
ea

 (t
ox

ici
ty)

. 
Ch

em
oth

er
ap

y w
as

 
su

sp
en

de
d 08

/08
/17

C-
A 

CT
 sc

an
Kn

ow
n g

as
tric

 ne
op

las
m 

co
mp

ati
ble

 w
ith

 pa
rtia

l 
re

sp
on

se
, p

er
sis

ten
t 

ga
str

ic 
ch

am
be

r t
hic

ke
nin

g, 
re

du
cti

on
 of

 th
e s

ize
 of

 th
e 

ad
en

op
ath

ies
; w

ith
ou

t n
ew

 
les

ion
s

23
/10

/17
DI

AG
NO

ST
IC

 
LA

PA
RO

SC
OP

Y
Th

er
e i

s n
o m

ac
ro

sc
op

ic 
ev

ide
nc

e o
f li

ve
r 

me
tas

tas
es

; h
ea

lth
y 

pe
rito

ne
um

; s
ca

rce
 flu

id 
in 

the
 rig

ht 
su

bp
hr

en
ic 

sp
ac

e; 
the

re
 is

 no
 

pe
rito

ne
al 

ca
rci

no
ma

tos
is

27
/10

/17
AB

D 
MR

I
Liv

er
 of

 no
rm

al 
siz

e a
nd

 co
nto

ur
; 3

 
mm

 le
sio

n i
n s

eg
me

nt 
VI

 ad
jac

en
t 

to 
va

sc
ula

r s
tru

ctu
re

s. 
St

om
ac

h 
wa

ll t
hic

ke
nin

g t
ha

t d
oe

s n
ot 

ex
ten

d 
to 

ad
jac

en
t o

rg
an

s. 
Ov

al 
lym

ph
 

no
de

s u
p t

o a
 11

 x 
9 m

m 
siz

e i
n 

the
 ga

str
oh

ep
ati

c l
iga

me
nt 

an
d 

ad
jac

en
t to

 th
e p

ro
xim

al 
pa

rt 
of 

the
 

he
pa

tic
 ar

ter
y (

13
 x 

10
 m

m)
. N

o 
re

tro
pe

rito
ne

al 
ad

en
om

eg
ali

es
.

PA
TH

OL
OG

Y 
RE

PO
RT

Ne
ga

tiv
e p

er
ito

ne
al 

an
d 

om
en

tal
 cy

tol
og

y 

03
/05

/17
AB

D 
CT

 sc
an

Di
ffu

se
 st

om
ac

h w
all

 
thi

ck
en

ing
, 3

1 x
 17

 m
m 

ma
tte

d l
ym

ph
 no

de
 w

ith
 

ex
tra

mu
ra

l e
xte

ns
ion

. U
p 

to 
10

 m
m 

foc
al 

hy
pd

en
ce

 
he

pa
tic

 le
sio

ns
 in

 se
gm

en
ts 

IV
 an

d V
I

01
/02

/17
AB

D 
CT

 sc
an

 pe
rfo

rm
ed

 at
 

the
 IN

C
Ab

no
rm

al 
ne

op
las

m-
lik

e 
thi

ck
en

ing
 of

 th
e s

tom
ac

h 
wa

ll i
n t

he
 fu

nd
us

 an
d b

od
y 

re
gio

ns
 w

ith
 ul

ce
ra

tio
n, 

as
 

we
ll a

s a
de

no
me

ga
lie

s i
n 

the
 ga

str
oh

ep
ati

c l
iga

me
nt 

wi
tho

ut 
he

pa
tic

 or
 pe

rito
ne

al 
inv

olv
em

en
t

68
 ye

ar
s o

ld
 

pa
tie

nt
Pl

ac
e o

f o
rig

in
: 

Pu
tu

m
ay

o

15
/02

/17
4-

m
on

th
 

dy
sp

ep
sia

, s
en

se
 

of
 st

om
ac

h 
fu

lln
es

s, 
hy

po
re

xia
, 

na
us

ea
, a

nd
 an

 
ap

pr
ox

im
at

ely
 10

 
kg

 w
eig

ht
 lo

ss

BA
CK

GR
OU

ND
Hi

st
or

y o
f s

m
ok

in
g 

(h
ea

vy
 sm

ok
er

 
un

til
 25

 ye
ar

s a
go

)
Hi

st
or

y o
f d

ru
g 

us
e:

 o
m

ep
ra

zo
le

Fa
m

ily
 h

ist
or

y:
 

pa
nc

re
at

ic 
ca

nc
er

 
(fa

th
er

) 

PH
YS

IC
AL

 
EX

AM
IN

AT
IO

N
“n

or
m

al”

Fi
gu

re
 4

. T
im

el
in

e 
of

 th
e 

cl
in

ic
al

 c
as

e 
in

 w
hi

ch
 th

e 
in

iti
al

 m
an

ag
em

en
t a

pp
ro

ac
h,

 th
e 

st
ud

ie
s 

pe
rfo

rm
ed

, t
he

 tr
ea

tm
en

t t
he

 p
at

ie
nt

 w
as

 g
iv

en
 a

nd
 fo

llo
w

-u
p 

of
 th

e 
pa

tie
nt

 a
re

 o
ut

lin
ed

. A
BD

: 
ab

do
m

in
al

; F
N

A
: fi

ne
 n

ee
dl

e 
as

pi
ra

tio
n;

 C
EA

: c
ar

ci
no

em
br

yo
ni

c a
nt

ig
en

 tu
m

or
 m

ar
ke

r; 
C

A 
19

-9
: c

an
ce

r a
nt

ig
en

 1
9-

9 
tu

m
or

 m
ar

ke
r; 

SX
: s

ur
ge

ry
; E

G
D

: e
so

ph
ag

og
as

tro
du

od
en

os
co

py
 o

r u
pp

er
 

ga
st

ro
in

te
st

in
al

 en
do

sc
op

y;
 G

C
: g

as
tr

ic
 ca

nc
er

; I
N

C
: I

ns
tit

ut
o 

N
ac

io
na

l d
e C

an
ce

ro
lo

gí
a (

N
at

io
na

l C
an

ce
r I

ns
tit

ut
e o

f C
ol

om
bi

a)
; M

R
I: 

m
ag

ne
tic

 re
so

na
nc

e i
m

ag
in

g;
 C

-A
: c

he
st

 an
d 

ab
do

m
en

. 

AC
E

CA
 19

.9
06

/05
/20

17
1.5

1
-

17
/06

/20
17

2.5
6

13
.1

08
/07

/20
17

4.5
7

-
05

/08
/20

17
4.2

-
15

/08
/20

17
2.0

6
20

.1
27

/09
/20

17
1.8

4
-

20
/01

/20
18

2.8
1

12
.8

10
/02

/20
18

2.6
6

8.4
03

/03
/20

18
5.7

2
2.8

24
/03

/20
18

3.1
9

11
14

/04
/20

18
6.0

2
-

26
/05

/20
18

8.4
3

-

T2
N1

M1
G3

XP
 (c

isp
lat

in 
+ 

ca
pe

cit
ab

ine
)

XP
 +

 tr
as

tuz
um

ab

Ca
pe

cit
ab

ina
 +

 tr
as

tuz
um

ab

CA
PE

OX
 +

 tr
as

tuz
um

ab

Tr
as

tuz
ub

ma
b (

mo
no

the
ra

py

31
/01

/17
EG

D 
pe

rfo
rm

ed
 at

 th
e 

IN
C

Th
ick

en
ing

 of
 th

e f
old

s 
in 

the
 fu

nd
us

 an
d b

od
y 

of 
the

 st
om

ac
h w

ith
 

de
cre

as
ed

 di
ste

ns
ibi

lity
 

an
d m

ult
ipl

e s
up

er
fic

ial
 

ulc
er

ate
d l

es
ion

s. 
GC

PA
TH

OL
OG

Y 
RE

PO
RT

30
%

 in
tes

tin
al 

typ
e p

oo
rly

 
dif

fer
en

tia
ted

 (m
ixe

d)
, 

infi
ltra

tin
g a

nd
 ul

ce
ra

ted
 

ad
en

oc
ar

cin
om

a w
ith

 
a d

iffu
se

 pa
tho

log
ica

l 
pa

tte
rn

 an
d s

ign
et 

rin
g 

ce
lls

.

02
/04

/17
DI

AG
NO

ST
IC

 
LA

PA
RO

TO
MY

La
rg

e m
as

s a
ffe

cti
ng

 
the

 le
ss

er
 cu

rva
tur

e a
nd

 
an

ter
ior

 su
rfa

ce
. M

ult
ipl

e 
liv

er
 m

eta
sta

se
s (

5 i
n t

he
 

rig
ht 

liv
er

 an
d 2

 on
 th

e l
eft

 
liv

er
). 

No
n r

es
ec

tab
le

PA
TH

OL
OG

Y 
RE

PO
RT

As
cit

ic 
flu

id 
an

aly
sis

 an
d 

FN
A 

ne
ga

tiv
e r

es
ult

 fo
r 

ma
lig

na
nc

y, 
me

so
the

lia
l 

ce
lls

 an
d l

ym
ph

oc
yte

s. 
Liv

er
 no

du
le 

inv
olv

em
en

t 
by

 m
eta

sta
tic

 
ad

en
oc

ar
cin

om
a, 

bo
rd

er
s 

(-)
, H

ER
2/n

eu
 (3

+)
.

17/04/2017

08/05/2017
28/05/2017
19/06/2017
10/07/2017

10/08/2017

04/09/2017

25/09/2017

05/11/2017

22/01/2018
12/02/2018
06/03/2018
26/03/2018
27/03/2018

26/04/2018

06/06/2018



7Importance of HER2 status determination in advanced gastric cancer: A case study

tasis. HER2 overexpression was first detected in gastric 
cancer by Fukushige et al. in 1986 (16). The frequency of 
HER2 overexpression in stomach cancer varies considera-
bly in different studies from 6% to 30% (6). In an attempt 
to measure this variability, the researchers responsible for 
the TOGA study carried out a validation study to measure 
HER2 status in people with advanced gastric cancer using 
IHC and FISH techniques. Bearing this in mind, tissue 
samples from 3807 patients were collected in 24 countries 
and then analyzed using IHC and FISH. HER2 status was 
defined as positive (IHC 3+, or FISH+) based on cell 
membrane staining patterns or gene amplification in sur-
gical specimens or biopsy samples, respectively (6). HER2 
overexpression (HER2 positive status) was associated with 
being male and having well- and moderately-differentiated 
intestinal-type tumors (6).

The criteria for defining HER2 overexpression differ bet-
ween breast and stomach cancer due to tumor biology inhe-
rent differences and to differences in the expression pattern 
(6, 9). Compared to breast cancer, stomach cancer exhibits 
different staining characteristics such as high incidence of 
tumor heterogeneity (defined as > 10% positive staining of 

of trastuzumab into clinical practice, there were no predic-
tive biomarkers that allowed guiding the treatment of this 
type of cancer (7).

HER2 is a receptor tyrosine kinase that belongs to the 
EFGR family and that is encoded by the ERBB2 proto-
oncogene located in chromosome 17, which plays a very 
important role in cell differentiation, survival, apoptosis 
and proliferation (6). There has been an increasing interest 
in this epidermal growth factor receptor 2, also known as 
HER2/neu, HER2, c-er-B2 and ErbB2 (13, 14).

HER2, being a co-receptor, does not have a ligand, as 
the other members of the EGRF family do (Figure 5). 
Homodimerization causes a conformational change of the 
receptor that stimulates HER2-coupled intracellular signa-
ling pathways that occur either through the mitogen-acti-
vated protein kinase (MAPK) pathway, which is associa-
ted with tumor proliferation, migration, differentiation or 
angiogenesis, or through the PI3K-AKT-mTOR pathway, 
related to tumor survival and anti-apoptotic signaling 
(Figure 5) (13, 15).

HER2 is overexpressed in different classes of tumors that 
promote cell proliferation, tumor progression and metas-

EGFR

Figure 5. Interaction between receptors with tyrosine kinase activity. The different receptors are outlined and the different ligands that are related to 
each receptor are listed in the upper right corner. HER2 does not have specific ligands, so it must bind to the other receptors to trigger the intracellular 
signaling pathways that will act on tumor proliferation and survival. Trastuzumab inhibits the interaction between HER2 and the other members of 
the receptor family. Tka: tyrosine kinase activity; HB-EGF: heparin-binding epidermal growth factor; NRG: neuregulin; PI3K: phosphatidylinositol-
3-kinase; TGF-α: transforming growth factor-alpha. Made by the authors. 
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The TOGA study (20), published in 2010, was a pros-
pective phase III study where patients with HER2-positive 
advanced gastric or gastroesophageal junction cancer 
were randomized into two groups: trastuzumab plus che-
motherapy and chemotherapy alone. The chemotherapy 
regimen consisted of 6 cycles administered every 3 weeks. 
Trastuzumab was administered at a dose of 8 mg/kg on day 
1 of the first cycle and then it was administered at a 6 mg/kg 
dose every 3 weeks until disease progression, unacceptable 
toxicity, or consented withdrawal. A total of 3803 patients 
were considered for being included in the study. The cha-
racteristics of both the patients allocated to the trastuzu-
mab plus chemotherapy (n = 294) and chemotherapy 
alone (n = 290) groups were similar, including age, sex, 
chemotherapy regimens, tumor site (stomach and gastroe-
sophageal junction). Furthermore, in both groups, 97% of 
patients had metastatic cancer and slightly less than half 
were classified as FISH + /IHC 3+ cancer (45% vs. 43%).

Overall survival, which was the primary outcome conside-
red by the study, was significantly longer in patients in the 
trastuzumab plus chemotherapy group compared to those 
in the chemotherapy alone group, with a 2.7-month increase 
(13.8 months vs. 11 months). Progression-free survival was 
also longer in the trastuzumab plus chemotherapy group 
(6.7 months vs. 5.5 months). A 47% overall response rate 
was observed in the trastuzumab plus chemotherapy group 
(complete response 5%, partial response 42%). Likewise, 
response duration was longer in the trastuzumab plus che-
motherapy group (6.9 months vs. 4.8 months) (20).

cells or only focal staining of tumor cells in groups of more 
than 5 cells) in up to 30% of HER2-positive cases. Another 
key difference with breast cancer is that in HER2-positive 
gastric carcinomas are usually found in the intestinal-type 
glands and may show incomplete, basolateral or lateral stai-
ning, and all these are considered as positive results when 
using IHC. For this reason, specific protocols for HER2 tes-
ting in gastric cancer have been developed and standardized, 
and following these recommendations is imperative (2, 9).

Given these differences in terms of expression between 
breast and stomach cancer, an appropriate scoring system was 
developed exclusively for gastric tumors. This system, propo-
sed by Hofmann et al., has been adopted and is specific for 
both gastric tumors and surgical specimen biopsies (2, 17).

Intratumoral heterogeneity also appears to have contradic-
tory results regarding HER2 expression in primary tumor and 
metastatic lesions specimens. Previous studies have found 
significant differences when HER2 expression is analyzed 
in whole tissue sections and in small tissue samples. Thus, 
analyzing HER2 expression in more than one sample or in 
all available specimens and, if possible, in metastatic lesions 
specimens, is recommended. Taking this into account, surgi-
cal specimens in patients with HER2-negative biopsy results 
should be also analyzed in order to increase the possibility 
of finding HER2-positive tumors (17). Several gastric tissue 
biopsies must be performed, ideally between 6 and 8 frag-
ments. In this regard, the German guidelines recommend a 
minimum of 8 samples (6, 18, 19). IHC test must be per-
formed as the initial test, while molecular tests such as FISH 
(CISH or DISH) must be used to reevaluate 2+ or equivocal 
IHC test results (2, 6, 9).

Based on the results of the TOGA study, trastuzumab use 
was approved to treat HER2-positive gastric cancer, which is 
defined as IHC 3+ or FISH positive in the United States and 
Japan. In contrast, in Europe, HER2-positive gastric cancer 
is defined as IHC 3+ or as IHC 2+ plus FISH-positive (6).

The guidelines for HER2 status testing developed by the 
Japanese Society of Pathology recommend performing 
HER2 testing routinely in patients with metastatic or recu-
rrent gastric cancer at the time of diagnosis (6, 9).

The algorithm of the test developed to determine HER2 sta-
tus includes performing the IHC test first and then the FISH 
test in case of patients with a IHC 2+ result (Figure 6) (17).

Trastuzumab is a humanized monoclonal antibody that 
selectively binds to HER2. It is indicated for the treatment 
of HER2-positive breast and gastric tumors (11). In 2010 
the European Medicines Agency (EMA) and the Food and 
Drug Administration (FDA) approved its use based on the 
overall survival benefit it offers to patients with metastatic 
gastric cancer or gastroesophageal junction cancer and 
in which HER2 overexpression has been determined by 
means of an accurate and validated measurement (9, 11).

IHC

0 1+

1+

2+

2+

(F)ISH

3+

Trastuzumab 
therapy

Trastuzumab 
therapy

Figure 6. Histopathological algorithm to determine HER2 over-
expression (18). Taken from: Lordick F et al. J Cancer Res Clin Oncol. 
2017;143(5):835-841.
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D2 lymphadenectomy was performed. HER2 overexpres-
sion result was positive in the surgical specimen biopsy. 
After the surgery, the patient also received trastuzumab 
monotherapy and the disease was controlled for 18 months 
from the initial diagnosis, as a negative result was reported 
in the PET scan.

This allows understanding the importance of determi-
ning HER2 status in patients with advanced gastric cancer; 
also, the fact that the introduction of trastuzumab allowed 
the establishment of a new disease (HER2-positive gastric 
cancer), similar to the case of HER2-positive breast can-
cer, stands out (4, 5). Patients with advanced cancer with 
HER2 overexpression benefit from anti-HER2 therapy 
with trastuzumab (2).

In Colombia, the morbidity and mortality burden of gas-
tric cancer is high, and more than one decade has passed since 
targeted therapies were developed. However, studies addres-
sing this specific field of action in the country are scarce. One 
of such studies, conducted in the city of Bucaramanga and 
published in 2013, reported that the frequency of HER2 
expression in patients with gastric adenocarcinoma was 11.2 
% (22), which is higher than the frequency reported in other 
Latin American countries such as Brazil, Peru and Mexico 
(10.5 %, 9 % and 6.5 %, respectively) (23).

In conclusion, chemotherapy (FP) plus trastuzumab is 
the standard treatment for patients with HER2-positive 
metastatic advanced gastric cancer or gastroesophageal 
junction cancer. All of these cancers must be screened for 
HER2 status in paraffin blocks or biopsy specimens taken 
from the primary tumor or metastases at the time of initial 
diagnosis. Likewise, multiple gastric biopsies by endoscopy 
must be performed. IHC must be the initial test. Equivocal 
or incomplete tumors with IHC 2+ must be analyzed with 
FISH for confirmation. HER2 status testing and scoring 
must follow the specific recommendations for gastric can-
cer and must be performed in a laboratory experienced 
in doing so (2, 9). The perspectives are the evaluation of 
trastuzumab use for the treatment of patients with HER2-
positive advanced gastric cancer in the perioperative and 
adjuvant setting.

Patient subgroup analysis also showed that overall survi-
val was longer in patients with high HER2 expression, as 
determined by IHC and FISH (IHC 3+ or IHC 2+ plus 
FISH positive) than in those with low HER2 expression 
(IHC 0 or 1+ plus FISH positive) (6, 20). According to 
these results, trastuzumab therapy is recommended for 
patients with IHC 3+ or IHC 2+ plus FISH positive (high 
HER2 expression) cancer (6).

The results of this study show that the combination of che-
motherapy plus trastuzumab significantly improves overall 
survival in patients with HER2-positive advanced gastric or 
gastroesophageal junction cancer compared to chemothe-
rapy alone, and that said improvement was particularly sig-
nificant in patients with high HER2 expression. It is worth 
noting that trastuzumab administration did not increase the 
incidence of adverse events associated with chemotherapy, 
and that the frequency of cardiac events was low (20).

In addition, several case reports have shown favorable 
outcomes associated with trastuzumab when it has been 
used as part of perioperative chemotherapy in gastric can-
cer (16, 21). Some patients have experienced pathologic 
complete response.

In the case reported here, the patient was diagnosed with 
HER2-positive overexpression based on the biopsy report 
of the specimen taken from the liver metastatic lesion by 
means of laparotomy. The patient’s gastric pathology report 
sent from the institution where he was referred from did 
not provide any information regarding HER2 status, and 
since this was an advanced stage cancer case due to gastric 
lesion with liver metastases, the patient was given standard 
chemotherapy with capecitabine plus cisplatin; however, 
once his HER2 status was known, trastuzumab was added 
to the treatment plan. This drug (trastuzumab) combined 
with chemotherapy (fluoropyrimidine and platinum) pro-
longs overall survival in patients with unresectable HER2-
positive gastric cancer (2, 20).

Given the favorable response of the patient to the 
treatment consisting of the disappearance of the liver 
lesions, which was confirmed through imaging studies 
and a laparoscopy, a curative-intent total gastrectomy with 
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