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Abstract Predictors of response to neoadjuvant

chemotherapy are not available for gastric and oesophago-

gastric junction carcinoma. HER-2 over-expression in

breast cancer correlates with poor prognosis and high

incidence of recurrence. First aim of this study was to

evaluate if the HER-2 expression/amplification is predic-

tive of response to neoadjuvant chemotherapy in terms of

pathologic regression. Secondary aim was to evaluate if

HER-2 expression varies after neoadjuvant treatment.

Thirty-five patients with locally advanced gastric or oeso-

phago-gastric junction carcinoma underwent preoperative

chemotherapy and surgical resection at San Raffaele Sci-

entific Institute and Spedali Civili of Brescia. HER-2

expression/amplification was evaluated on every biopsy at

diagnosis time and on every surgical sample after neoad-

juvant chemotherapy. Pathologic response to chemother-

apy was evaluated according to TNM classification (ypT

status and ypN status) and Mandard’s tumour regression

grade classification. In our series 10 patients (28.6%)

showed a reduction in HER-2 overexpression and in 6 of

them (17.1%) HER-2 expression completely disappeared.

Only three of the six patients with HER-2 disappearance

had a complete pathological response to neoadjuvant

chemotherapy. There was a strong correlation between

HER-2 negativity on biopsy and absence of lymph node

metastasis in surgical samples after neoadjuvant

chemotherapy, irrespective of nodal status before

chemotherapy. A direct correlation between HER-2

reduction after neoadjuvant chemotherapy and pathologic

regression (primary tumour and lymph nodes) in surgical

samples was found. HER-2 negativity may represent a

predictor of pathologic response to neoadjuvant

chemotherapy for gastric and oesophago-gastric junction

adenocarcinoma. Neoadjuvant treatment can reduce HER-2

overexpression.
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Introduction

The EGF receptors are a family of tyrosine kinase proteins

that are critical in proliferation and differentiation of nor-

mal cells. HER-2 is the most potent oncoprotein in the

EGF-R family and many studies have clearly indicated that

HER-2 over-expression plays a pivotal role in oncogenic

transformation. The association of HER-2 over-expression

with cancer has been demonstrated initially in breast can-

cer: HER-2 over-expression in breast cancer correlates

with poor prognosis and high incidence of recurrence.

HER-2 confers a strong proliferative advantage to tumour

cells. HER-2 gene amplification and protein over-expres-

sion have been found in many other malignancies including

gastric cancer [1, 2].

Since the publication of the MAGIC trial [3], patients

affected by gastric and oesophago-gastric junction cancers

often undergo neoadjuvant chemotherapy in Europe. At the

time of surgery, patients responsive to preoperative

chemotherapy have significantly smaller tumour size and

lower stage. However, the patients who suffer severe tox-

icity during chemotherapy will not benefit from this

approach. And the risk of delaying surgery in patients who

do not respond to chemotherapy may negatively influence

clinical outcome. Patients, furthermore, may develop pro-

gressive disease whilst on chemotherapy, which would

compromise their tumour resection [4].

Recent studies have tried to investigate HER-2 over-ex-

pression pre and post neo-adjuvant chemotherapy, as well as

hormone receptors, in breast cancer [5, 6]. After neoadjuvant

chemotherapy hormone receptors levels, HER2 status and

the intrinsic subtype had changed in a considerable number

of patients, but the changes in IHC markers did not signifi-

cantly correlate with therapeutic response. These studies

show that chemotherapy could change HER-2 expression

status in a variable percentage of patients.

In this context, we developed this study in order to

evaluate if the pre-neoadjuvant chemotherapy levels of

HER-2 expression/amplification in locally advanced ade-

nocarcinoma of the stomach and oesophago-gastric junc-

tion have a role in predicting survival and pathologic

response to neoadjuvant chemotherapy. Our secondary aim

was to compare HER-2 expression/amplification before

and after neoadjuvant chemotherapy in gastric cancer.

Methods

Patient population

Thirty-five patients with locally advanced adenocarcinoma

of stomach and oesophago-gastric junction who had

received preoperative chemotherapy and surgical resection

between January 2007 and April 2013 at San Raffaele

Scientific Institute and at Spedali Civili of Brescia where

included in this retrospective study. Eligibility criteria

included no distant metastases, other than minimal peri-

toneal seeding, and no previous chemotherapy or radio-

therapy. A diagnosis of carcinoma was established through

endoscopic biopsy of the primary lesion. Pre-treatment

work-up included endoscopy with endosonography, and

computed tomography (CT) scan of the thorax and abdo-

men. In some cases 18F-FDG PET, magnetic resonance

(MRI) and staging laparoscopy were performed. Patients

received at least two cycles of neoadjuvant treatment.

Treatment schedules administered were regimens contain-

ing cisplatin and/or fluoropirimidine (5-FU or Capecita-

bine). After that, patients underwent appropriate surgery:

subtotal gastrectomy, total gastrectomy and oesophagec-

tomy with D2 lymphadenectomy. Thirty out of 35 patients

did not have distant metastases. We also included five

patients with evidence of minimal peritoneal seeding,

because they had a successful clinical response of primary

lesion to chemotherapy and they underwent surgical

resection. These cases were submitted to Hypertermic

Intraperitoneal Chemotherapy (HIPEC) concomitant or

subsequent to surgical resection. All procedures were car-

ried out with the prior informed consent of the patients.

The Ethic Committee expressed positive regarding the

present study.

Histopathological investigations

Both samples of primary tumours obtained by surgical

resection and samples from biopsies obtained at the time of

diagnosis were fixed in buffered formalin (formaldehyde,

4% wt/vol, and acetate buffer, 0.05 mol/L) and routinely

processed to paraffin wax. The histopathological investi-

gation included evaluation of TNM staging [7] and clas-

sification of histological types [8]. Tumour regression of

the primary lesion was assessed in post-surgical samples

using the tumour regression grading (TRG) system of

Mandard et al. [9] as follows: TRG1, the absence of

residual cancer and extensive fibrosis; TRG2, rare residual

cancer cells scattered through the fibrosis; TRG3, increased

residual cancer cells but fibrosis still predominating;

TRG4, residual cancer outgrowing fibrosis; TRG5, the

absence of regressive changes.

Immunohistochemistry

The HercepTest system for the detection of HER-2

expression came from DAKO (Hamburg, Germany).

Immunohistochemistry (IHC) was performed using a

standard biotin–streptavidin method with the appropriate

antigen retrieval method. The HercepTest was applied
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strictly according to the manufacturer’s instructions. HER-

2 over-expression was indicated by an intense brown

staining (using diaminobenzidine as chromogen) of the cell

membrane. To determine HER-2 protein overexpression

only the membrane staining pattern and intensity of inva-

sive tumour cells were scored. The proportion of positively

stained invasive cells was estimated. Immunostaining was

scored according to the criteria specified by DAKO for the

interpretation of the HercepTest, which have also been

used in trials of Herceptin [10–13]. The score ranged from

0 (negative) to 3? (strong membrane signal—positive).

Fluorescence in situ hybridization

In case the result of IHC for HER-2 was 2?, fluorescence

in situ hybridization (FISH) analysis was performed.

Moreover, FISH was performed in case of disappearance of

HER-2 overexpression after neoadjuvant chemotherapy.

Therefore, 25 specimens obtained from biopsy at diagnosis

and 18 specimens from resective surgery underwent to

FISH analysis. The procedure was performed according to

the instructions of the kit supplier with slight modifications.

The ratio of the HER-2/neu-specific signal to the cen-

tromere-17-specific signal was estimated in 60 nuclei per

sample. The threshold for amplification was set at 2.0.

Nuclei without any HER-2 or centromere-specific signal

were excluded from analysis. Up to 15 signals per nucleus

were counted. When signal swarms were found indicating a

high level of gene amplification, the signal number was

arbitrarily set to a value of 16 [14].

Statistical analysis

Correlations between categorical variables were done with

Pearson’s v2 test or Fisher exact test when appropriate.

p values\0.05 were defined as statistically significant. The

statistical analyses were performed with SPSS software

20.0 (SPSS, Chicago, IL, USA).

Results

Clinical characteristics

Twenty-seven out of the 35 patients were men and 8 were

women. The mean age was 61 years (range 33–77 years).

According to Eastern Cooperative Oncology Group crite-

ria, the performance status was good in all patients (ECOG

0–1). Data regarding tumour location, clinical stage, type

of surgery and chemotherapeutic regimen are depicted in

Table 1. All patients except one (97%) had lymph node

involvement. Distant metastases were observed in five

patients (three of them had peritoneal involvement and two

had non loco-regional nodes involvement).

Histopathology

The results of HER-2 over-expression evaluation per-

formed on biopsy at diagnosis time were the following

(Table 2): one patient had a score of 0 (2.9%), 7 patients

had a score of 1? (20%), 25 patients had a score of 2?

(71.4%) and 2 patients had a score of 3? (5.7%). The cases

with a score of 2? underwent to FISH analysis: the gene

was amplified in 28% of these patients. Nine patients

(25.7%) resulted HER-2 positive and 26 patients (74.3%)

HER-2 negative at diagnosis time.

At the pathological examination, the mean tumour size

was 3.3 ± 2 cm (range 0–9 cm). Four tumours (11.4%)

infiltrated adjacent structures (ypT4b), 5 tumours (14.3%)

invaded serosa (ypT4a), 11 tumours (31.4%) penetrated

subserosal connective tissue without invasion of serosa

(ypT3), 4 tumours (11.4%) invaded no further than the

muscularis propria (ypT2), 5 tumours (14.3%) invaded no

further than the submucosa (ypT1b) and 2 tumours (5.7%)

invaded no further than lamina propria. In four cases

(11.4%) there was no evidence of residual disease (ypT0).

The median number of lymph nodes resected was 31 ± 15

(range 12–86). Lymph node metastases were found in 20

(57.1%) out of the 35 cases. Data regarding pathologic

stage are shown in Table 3.

More than half (n = 19, 54.3%) of the tumours were

poorly differentiated (grade 3). None was undifferentiated

(G4) and 12 cases were G2 (34.3%). In the remaining 4

cases it was impossible to determine the grade of differ-

entiation because of the lack of residual tumour in the

surgical specimen. With respect to the Lauren classifica-

tion, 24 cases (68.6%) were intestinal, 8 (22.9%) were

diffuse and 3 cases (8.6%) were unclassifiable. The grade

of tumour regression after neoadjuvant chemotherapy was

evaluated according to Mandard classification. Four

patients (11.4%) had a complete histological regression

(TRG 1) at the primary tumour after therapy (one of these

cases was ypN1). Four patients (11.4%) had TRG 2 and

10 patients (28.6%) had TRG 3. Ten patients (28.6%) had

TRG 4. Finally, 4 cases (11.4%) did not show any

regressive change (TRG 5). In three cases was not pos-

sible to evaluate TRG. However, Mandard et al. consid-

ered responders to chemotherapy the grades 1, 2 and 3 and

non-responders the grades 4 and 5. In our experience,

responders were 18 (51.4%) and non-responders were 14

(40%).

As shown in Table 2, the results of HER-2 over-ex-

pression evaluation on surgical specimens show that six

patients (17.1%) scored 0, 8 patients (22.9%) scored 1?,
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19 patients (54.3%) scored 2? and 2 patients (5.7%) scored

3?. In almost all cases of score 2?, FISH analysis was

performed. In 11 cases (31.4%) the gene was not amplified,

while in 7 patients (20%) the gene was amplified.

According to ToGA-trial criteria [15], patients with a score

of 3? or 2? and gene amplification had been considered as

HER-2 positive while patients with a score of 0, 1? or 2?

and gene not amplified had been considered as HER-2

negative. Compared with the results of preoperative

biopsy, 10 patients (28.6%) showed a reduction in HER-2

overexpression score while 25 patients (71.4%) did not.

Moreover, in 6 cases (17.1%), HER-2 expression com-

pletely disappeared (score 0). Three of them had a com-

plete pathological response to neoadjuvant chemotherapy

(TRG 1), whereas in the other three cases the disappear-

ance of HER-2 expression was associated with a persis-

tence of tumour cells.

Table 1 Clinical characteristics

in 35 gastric and oesophago-

gastric junction cancer patients

surgically treated after

neoadjuvant chemotherapy

No. Age Gender Location CT CN CM CTNM CT regimen Surgery

1 60 M Cardia 4a ? 1 IV ECX TG

2 60 M Corpus 2 ? 0 II TCX TG

3 62 F Corpus 4a ? 0 III ECX TG

4 64 M Cardia 3 ? 0 III TCF ILE

5 70 M Corpus 4a ? 0 III ECX STG

6 49 M Cardia 4a ? 0 III ECX ILE

7 74 M Cardia 4a ? 0 III DCF TG

8 67 M Corpus 4a ? 0 III ECX TG

9 70 M Cardia 4a ? 0 III ECX TG

10 68 F Cardia 4a ? 0 III ECF TG

11 75 M Cardia 1 ? 0 III COI TG

12 60 M Cardia 4a ? 0 III ECX TG

13 62 M Corpus 4a ? 0 III ECX STG

14 60 M Cardia 4a ? 0 III ECX ILE

15 74 M Cardia 4a ? 0 III ECX TG

16 68 M Antrum 4a ? 0 III ECF STG

17 53 M Corpus 4a ? 0 III ECX TG

18 76 F Antrum 4a ? 0 III CX STG

19 61 M Corpus 4a ? 0 III ECX TG

20 68 M Gastric stump 4a ? 0 III ECX TG

21 63 M Antrum 4b ? 0 III ECX STG

22 66 M Cardia 4a ? 1 IV ECF TG

23 72 M Cardia 4b ? 0 III ECX ILE

24 67 F Corpus 4a ? 0 III ECF TG

25 77 F Corpus 4b ? 0 III ECX TG

26 33 M Cardia 3 ? 0 III ECX ILE

27 73 M Cardia 4a ? 1 IV PEDX ILE

28 50 M Antrum 4a ? 0 III ECF STG

29 57 M Cardia 3 ? 0 III ECX ILE

30 41 M Antrum 4a ? 0 III ECX TG

31 66 F Cardia 4a ? 0 III TCX ILE

32 73 M Antrum 4a ? 1 IV TCX STG

33 51 F Antrum 4a ? 0 III TCF TG

34 62 M Antrum 3 0 0 III X STG

35 64 M Antrum 4a ? 1 IV C STG

ECF epirubicine, cisplatin and 5-fluorouracile, ECX epirubicine, cisplatin and capecitabine, PEF-G

epirubicine, cisplatin, docitaxel and capecitabine, TCF taxotere, cisplatin and 5-fluorouracile, TCX taxotere,

cisplatin and capecitabine, CX cisplatin and capecitabine, COI capecitabine, oxaliplatin, irinotecan, DCF

docetaxel, cisplatin and 5-fluorouracile, X capecitabine, TG total gastrectomy with Roux-en-Y recon-

struction, STG subtotal gastrectomy with Roux-en-Y reconstruction, ILE Ivor Lewis oesophagectomy, CT

chemotherapy
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Clinical and pathological characteristics related

to HER-2 over-expression

Table 4 shows the relationship between HER-2 status,

grouped in HER-2 positive (score 3? and 2? with gene

amplification) and HER-2 negative (score 0, 1? and 2?

without gene amplification), and clinical–pathological

characteristics evaluated in the study. Age, sex, ypT-stage,

grading, histologic type according Lauren classification,

TRG and complete pathological response were not corre-

lated with HER status (p value[0.05). Regarding HER-2

status at diagnosis time we observed a correlation with

nodal status in surgical samples (v2 = 3.93,

p value = 0.026).

Furthermore we analysed the relationship between

HER-2 reduction after neoadjuvant chemotherapy and

pathological characteristics (Table 5): HER-2 reduction

had a significant correlation with ypT-downstaging

(v2 = 5.90, p value: 0.005), nodal sparing (v2 = 10.15,

p value = 0.000), good response according Mandard’s

TRG (v2 = 4.88, p value: 0.009) and complete pathologi-

cal response (v2 = 2.55, p value 0.029). HER-2 reduction

Table 2 HER-2 expression in 35 gastric and oesophago-gastric junction cancer patients surgically treated after neoadjuvant chemotherapy

No. HER-2

biopsy (IHC)

FISH HER-2 status

pre-CT

HER-2

surg (IHC)

FISH HER-2 status

post-CT

HER-2

reduction (IHC)

HER-2

disapp (IHC)

1 2? Ampl ? 2? Ampl ? No No

2 2? Not ampl - 0 Not ampl - Yes Yes

3 2? Ampl ? 0 Not ampl - Yes Yes

4 2? Not ampl - 0 - Yes Yes

5 2? Not ampl - 0 - Yes Yes

6 2? Not ampl - 0 - Yes Yes

7 2? Not ampl - 0 - Yes Yes

8 1? - 1? - No No

9 1? - 1? - No No

10 2? Not ampl - 1? - Yes No

11 1? - 1? - No No

12 2? Not ampl - 1? - Yes No

13 2? Not ampl - 2? Not ampl - No No

14 2? Ampl ? 2? Ampl ? No No

15 2? Not ampl - 2? Not ampl - No No

16 1? - 2? Not ampl - No No

17 1? - 2? n.e. n.e. No No

18 2? Not ampl - 2? Not ampl - No No

19 3? ? 3? ? No No

20 3? ? 3? ? No No

21 2? Not ampl - 1? - Yes No

22 1? - 1? - No No

23 2? Not ampl - 2? Not ampl - No No

24 2? Not ampl - 1? - Yes No

25 2? Not ampl - 2? n.e. n.e. No No

26 2? Ampl ? 2? Ampl ? No No

27 2? Ampl ? 2? Ampl ? No No

28 2? Ampl ? 2? Ampl ? No No

29 2? Not ampl - 2? Ampl ? No No

30 2? Not ampl - 2? Not ampl - No No

31 2? Not ampl - 2? Not ampl - No No

32 1? Not ampl - 2? n.e. n.e. No No

33 0 - 2? Not ampl - No No

34 2? Not ampl - 2? Not ampl - No No

35 2? Ampl ? 2? Ampl ? No No

IHC immunohistochemistry, FISH fluorescence in situ hybridization, CT chemotherapy
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did not correlate with age, sex, grading and histologic type

according Lauren classification (p value[0.05).

Discussion

The role of neoadjuvant chemotherapy remains contro-

versial in gastric cancer. Current evidence suggests that

preoperative treatment may improve surgical outcome in

case of locally advanced cancer. However, only patients

who respond to preoperative therapy with tolerable toxicity

will potentially benefit from this approach. Some patients,

furthermore, may develop progressive disease on

chemotherapy, which would compromise their tumour

resection. Hence, there is the need to find new markers of

response to neoadjuvant treatment. The evaluation of

pathologic response to chemotherapy provides a useful

intermediate endpoint to identify potential factors of

response to anticancer drugs. The present clinical study

was undertaken to determine whether the HER-2 expres-

sion could affect the pathologic response of gastric and

oesophago-gastric junction carcinoma to neoadjuvant

Table 3 Pathological

characteristics in 35 gastric and

oesophago-gastric junction

cancer patients surgically

treated after neoadjuvant

chemotherapy

No. Diam (cm) YpT YpN YpM TNM G TRG WHO Lauren

1 0.5 1b 1 0 Ib 3 4 Tub Int

2 2.4 1b 0 0 Ia 3 2 Tub Int

3 2.5 1b 0 0 Ia 3 3 Src Uncl

4 2.0 2 0 0 Ib 3 2 Src Uncl

5 1.7 0 0 0 0 n.e. 1 n.e. Diff

6 0 0 0 0 0 n.e. 1 n.e. Int

7 4.0 0 0 0 0 n.e. 1 n.e. Diff

8 3.9 1a 2 0 IIa 3 n.e. Src Diff

9 5.0 3 1 0 IIb 3 4 Tub Int

10 4.5 2 0 0 Ib 2 3 Tub Int

11 1.7 1a 0 0 Ia 2 3 Tub Int

12 2.3 2 0 0 Ib 3 2 Mixed Int

13 3.0 3 0 0 IIa 2 n.e. Tub Int

14 2.0 3 1 0 IIb 2 3 Tub Int

15 5.5 3 1 0 IIb 2 5 Tub Int

16 3.2 3 0 0 IIa 3 4 Tub Int

17 2.0 4a 2 0 IIIb 3 3 Mixed Int

18 1.0 0 1 0 0 n.e. 1 n.e. Int

19 2.5 1b 2 0 IIa 3 3 Tub Int

20 0.8 2 1 0 IIa 2 3 Mixed Int

21 6.5 4b 0 0 IIIb 2 5 Tub Int

22 7.0 4b 3b 1 IV 3 3 Mixed Int

23 3.0 3 3a 0 IIIc 2 4 Tub Int

24 4.0 4a 1 0 IIIa 3 2 Src Diff

25 3.5 4b 0 0 IIIb 3 4 Tub Int

26 6.5 4b 3b 0 IIIc 3 5 Muc Int

27 2.4 3 3b 0 IIIc 2 4 Mixed Int

28 4.0 4a 2 0 IIIb 2 4 Tub Int

29 2.0 3 1 0 IIIa 2 4 n.e. Int

30 4.5 4a 0 1 IV 3 4 Src Diff

31 6.5 3 1 0 IIb 3 4 n.e. Diff

32 1.5 3 2 1 IV 3 3 Src Diff

33 3.2 3 2 0 IIIa 3 n.e. Src Diff

34 2 1b 0 0 Ia 2 3 Tub Int

35 9 4a 2 1 IV 3 5 Src Uncl

Int intestinal type, Diff diffuse type, Uncl unclassified, Tub tubular-like, Muc mucinous-like, Src signet ring

cell-like
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chemotherapy. Secondarily we aimed to compare HER-2

expression/amplification before and after neoadjuvant

chemotherapy in gastric cancer.

A lot of evidence about HER-2 role in cancer biology is

derived from breast cancer studies [16]. Ever since 1987

HER-2 over-expression in breast cancer has been shown to

correlate with poor prognosis, high incidence of recur-

rence, lymph node spread and high proliferative rate.

Recent studies tried to investigate HER-2 over-expression

pre- and post-neoadjuvant chemotherapy, as well as hor-

mone receptors. After neo-adjuvant treatment HER-2 status

changed in a considerable number of patients, but the

changes in IHC markers did not significantly correlate with

therapeutic response. Moreover, HER-2 expression on

biopsy at diagnosis is not predictive of pathologic complete

response [17]. These studies show that chemotherapy could

change HER-2 expression status in a variable percentage of

patients. Such observation suggests that chemotherapy can

alter the tumour gene expression and that this event is an

important point in drug sensitivity [18].

In contrast to breast carcinoma, in gastric cancer HER-2

over-expression and erbB-2 amplification is heterogeneous.

It is common to find, within the same tumour, areas with

moderate to strong reactivity and areas without reactivity.

With this study, we described a change in HER-2 expres-

sion due to neoadjuvant treatment in gastric cancer and

eventually the role of HER-2 overexpression as a predic-

tive marker of response to this treatment.

In our series, 10 patients (28.6%) showed a reduction in

HER-2 overexpression and in 6 of them (17.1%) HER-2

expression completely disappeared (score 0). Three of the six

patients with HER-2 disappearance had a complete patho-

logical response to neoadjuvant chemotherapy (TRG 1).

According to our data, there is a strong correlation

between HER-2 negativity on biopsy at diagnosis time and

nodal sparing in surgical samples after neoadjuvant

chemotherapy, irrespective of nodal status before

Table 4 Correlation between clinic–pathologic prognostic variables

and HER-2 status at diagnosis time in 35 gastric and oesophago-

gastric junction cancer patients

HER-2 status on biopsy p value

Negative Positive

Age

\61 7 4 0.329

[61 19 5

Gender

M 19 8 0.330

F 7 1

ypT

0–2 11 4 0.911

3–4 15 5

ypN

No 14 1 0.026

Yes 12 8

Grading

1–2 8 4 0.416

3–4 14 5

n.e. 4 0

Lauren classification

INT 17 7 0.062

DIFF 8 0

UNCL 1 2

Tumour regression grade (TRG)

TRG 1–3 14 4 0.400

TRG 4–5 9 5

Complete pathologic response

Yes 4 0 0.211

No 22 9

Table 5 Correlation between clinic–pathologic prognostic variables

and HER-2 reduction after neoadjuvant chemotherapy in 35 gastric

and oesophago-gastric junction cancer patients

HER-2 reduction after chemotherapy p value

Yes No

Age

\61 3 8 0.908

[61 7 17

Gender

M 7 20 0.524

F 3 5

ypT

0–2 8 7 0.005

3–4 2 18

ypN

No 9 6 0.000

Yes 1 19

Grading

1–2 2 10 0.078

3–4 5 14

n.e. 3 1

Lauren’s

INT 5 19 0.207

DIFF 3 5

UNCL 2 1

Response to neoadjuvant chemotherapy (TRG)

TRG 1–3 9 9 0.009

TRG 4–5 1 13

Complete pathological response

Yes 3 1 0.029

No 7 24
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chemotherapy. Therefore, HER-2 negativity at diagnosis

time may be a predictor of nodal sparing after neoadjuvant

chemotherapy. This evidence, in accordance with literature

results, supports that HER-2 over-expression is correlated

with lymph node metastases and poor prognosis [19].

In our series, there is a strong correlation between the

reduction of HER-2 expression after neoadjuvant

chemotherapy and pathologic response in term of ypT-

downstaging, Mandard’s TRG, nodal sparing and complete

pathologic response. According to literature data, this

evidence suggests that HER-2 changes due to neoadjuvant

treatment could be a surrogate marker of pathologic

regression [20, 21]. We hypothesise that neoadjuvant

chemotherapy acts mainly on tumour–cell population with

a high grade of HER-2 over-expression/amplification. Cells

with a high HER-2 over-expression are probably charac-

terised by a high proliferative rate and biological aggres-

siveness. This particular cell population probably

significantly contributes to tumour development, tumour

progression and eventually nodal invasion.

A particularly important topic is the correlation between

HER-2 over-expression and TRG. In our study we found a

strong correlation between reduction in HER-2 expression

before and after chemotherapy and tumour regression

(TRG 1, 2 and 3). We also found a correlation between

HER-2 disappearance and tumour regression (TRG 1, 2

and 3). This is easily understood for the three patients who,

after neoadjuvant chemotherapy, had a complete patho-

logical response. However, three patients showed HER-2

disappearance despite a non-complete pathological

response (TRG 2 or 3). The above-mentioned effect can be

explained by the preferential activity of neoadjuvant

chemotherapy on HER-2 expressing cells.

The limits of this study are its retrospective design and

the low number of the study sample. Further prospective

trials would be useful to pursue this issue.

In conclusion, HER-2 over-expression/amplification in

gastric and oesophago-gastric junction cancer patients is

correlated with pathologic response to neoadjuvant

chemotherapy, in particular for nodal involvement. To the

best of our knowledge we are the first to describe a

reduction and disappearance of HER-2 expression induced

by neoadjuvant chemotherapy in gastric cancer. Further

follow-up studies are necessary to define weather HER-2

expression is actually a marker of long-term survival. This

is particularly important to define HER-2 reduction as an

objective of neoadjuvant chemotherapy and to develop new

therapeutic strategies.
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