
Hazem Al-Momani, Rachel Barnes, Ahmed El-Hadi, Rachit Shah, Wyn G Lewis, Paul Edwards

Human epidermal growth factor receptor-2 in oesophageal 
cancers: An observational study

Hazem Al-Momani, Rachel Barnes, Ahmed El-Hadi, Rachit 
Shah, Paul Edwards, Department of Surgery, Nevill Hall Hos-
pital, Abergavenny NP7 7EG, Wales, United Kingdom
Wyn G Lewis, Department of Surgery, University Hospital of 
Wales, Cardiff CF14 4XW, United Kingdom
Author contributions: Al-Momani H wrote the manuscript and 
helped collect and analysed the data; Barnes R, El-Hadi A and 
Shah R collected and analysed the data; Lewis WG and Edwards 
P designed the study and reviewed the manuscript.
Correspondence to: Dr. Hazem Al-Momani, Department of 
Surgery, Nevill Hall Hospital, Abergavenny NP7 7EG, Wales, 
United Kingdom. almomanih@yahoo.co.uk
Telephone: +44-1873-732848  Fax: +44-1873-732746
Received: June 16, 2012           Revised: August 13, 2012
Accepted: August 16, 2012
Published online: November 28, 2012

Abstract
AIM: To determine the incidence of human epidermal 
growth factor receptor 2 (HER2) over expression in 
oesophageal cancers. 

METHODS: A retrospective study, of one hundred 
consecutive cases of endoscopic histological samples 
of oesophageal cancers from a single British cancer 
network were included. Cancer cases were diagnosed 
between April 2007 and June 2010. HER2 over expres-
sion was assessed using immunohistochemistry, those 
that scored “0” and “+1” were considered “negative” 
for HER2; those that scored “+3” were considered 
“Positive”. Cases that were scored “+2” on immunohis-
tochemistry further went on to have HER2 gene analy-
sis using the Ventana HER brightfield dual-colour in situ  
hybridisations (HER B DISH) assay and either came 
back to be positive or negative for HER2 over expres-
sion. Overall survival was measured from date of histo-
logical diagnosis until date of death. 93% of the cases 
were followed up till five years or death, and all were 
followed up till two years. Cases of gastro-oesophageal 
junctional tumours were excluded.

RESULTS: The median age of our sample was 66 
years (range: 38-91 years). Eighty one were male and 
19 female. Ninety-one of the cases were adenocarci-
noma of the oesophagus and the rest were cases of 
squamous cell carcinoma. The anatomical distribu-
tion of the tumours was; upper oesophagus 2, middle 
oesophagus 11, and 87 were in the lower oesophagus. 
Operative resection was completed in 15 cases; seven 
cases had attempted surgical resections, i.e., open and 
close, 33 patients received definitive chemo-radiation 
and 52 had palliative treatment. Twenty-five of the 
cancers showed evidence of HER2 over expression, all 
were adenocarcinomas. Of the 25 cases that showed 
evidence of HER2 over expression, 21 (84%) were lo-
cated in the lower third of the oesophagus. On staging, 
24 out of the 25 HER2 positive cases were at stage 3 
or more (13 at stage 3 and 11 at stage 4), For HER2 
negative cases 37 were at stage 3 and 32 were staged 
as stage 4. Seventeen out of twenty five cases (68%) 
with HER2 over expression received palliative therapy, 
in comparison to thirty five out of seventy five (46.7%) 
in tumours not expressing HER2. No significant dif-
ference in overall survival was demonstrated between 
patients whose cancers showed evidence of HER2 over 
expression and those who did not; median overall sur-
vival for HER2 positive tumours was 15 mo (95%CI, 
11-19 mo) compared to 13 mo (95%CI, 9-17 mo) for 
HER2 negative ones. Two years cumulative survival 
for cases with HER2 over expression was 33.7% com-
pared to 31.6% in cases without HER2 over expression 
(P  = 0.576). Only cancer’s stage significantly affected 
overall survival on both univariant and multivariable 
analysis (P = 0.034 and P  = 0.009 respectively). None 
of the patients included in this study received Trastu-
zumab.

CONCLUSION: Twenty-seven point five percent of 
oesophageal adenocarcinomas showed evidence of 
HER2 over expression. Routine testing for human HER2 
in oesophageal adenocarcinomas can have significant 
implication on treatments offered to patients that may 
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potentially affect their prognosis.
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INTRODUCTION
Gastro-oesophageal (GO) cancer is the fifth most com-
mon malignancy (and fourth most common cause of  
cancer death) in the United Kingdom, affecting around 
13  500 people each year[1]. Despite all recent advances in 
the diagnosis and management of  these tumours their 
prognosis remains poor. Worldwide, gastric cancer is the 
second most common cause of  cancer death[2]; Oesopha-
geal cancer has an overall five year survival of  only 8%, 
and in view of  the relatively high rate of  chemotherapy 
resistance in oesophageal adenocarcinomas[3,4], additional 
treatment options are desperately needed.

Human epidermal growth factor receptor 2 (HER2) 
is the second member of  the cell membrane surface 
bound receptor tyrosine kinase family; this family is made 
up of  four glycoproteins[5]. Trastuzumab (Herceptin®) 
is a humanized monoclonal antibody targeting HER2[6]; 
more evidence is mounting to support its use in upper 
gastrointestinal tract malignancies.

The ToGA trial studied the benefits of  adding Trastu-
zumab to chemotherapy in patients with inoperable local-
ly advanced, recurrent or metastatic adenocarcinoma of  
the stomach or GO junction[7]. Addition of  Trastuzumab 
to chemotherapy significantly improved overall survival. 
Previous studies to the ToGA trial demonstrated over ex-
pression of  HER2 in gastric cancers[8,9]. However, com-
pared to gastric cancer, comprehensive data about HER2 
expression in oesophageal adenocarcinomas are relatively 
scarce[10]. 

In view of  these facts, the HER2 status for oesopha-
geal tumours was studied in a consecutive series of  one 
hundred oesophageal cancer biopsy specimens obtained 
at endoscopy between April 2007 and June 2010 aiming 
to determine the incidence of  HER2 in oesophageal can-
cer. Secondary end points were to assess how HER2 over 
expression reflects on patients’ overall survival, tumours’ 
location and what treatments patients received. 

MATERIALS AND METHODS
HER2 assays were performed by an independent, vali-
dated and audited laboratory. A Ventana pathway HER2/
neu 4B5 assay was utilised. Immunohistochemistry (IHC) 
scoring criteria were those described by Hofmann et al[11]. 
Samples were scored as 0, +1, +2 and +3. 0 and +1 are 
considered negative +3 is positive. Patients with +2 re-
sults underwent HER2 gene analysis using the Ventana 
HER [brightfield dual-colour in situ hybridisations (HER 
B DISH)] assay and either shown to be positive or nega-
tive for HER2 over expression.

One hundred consecutive cases of  oesophageal can-
cer were identified between April 2007 and June 2010 
from a prospectively maintained British regional upper 
gastrointestinal tract cancer network database. Biopsies 
obtained at index endoscopy were analysed for HER2 
status. All patients were followed up for two years or 
until death, 93% were followed up till five years or death. 
Death certification was obtained from the Office for 
National Statistics. Cases of  GO junctional tumours were 
excluded.

Statistical analysis
Overall survival was measured from date of  histologi-
cal diagnosis until date of  death. Methods appropriate 
for parametric data were used. Cumulative survival was 
calculated according to the life-table method of  Kaplan 
and Meier, and differences in survival between groups 
of  patients were analyzed with the log rank test. Correla-
tion was assessed using the Pearson χ 2 test; P < 0.05 was 
considered a statistically significance value. Data analysis 
was performed using SPSS version 18.0 (Chicago, United 
States).

RESULTS
The median age of  our sample was 66 ± 10.51 years 
(range: 38-91 years). Eighty-one were male and 19 female. 
The anatomical distribution of  the tumours was; upper 
oesophagus 2, middle oesophagus 11, and 87 were in the 
lower oesophagus. Ninety-one of  the cases were adeno-
carcinoma of  the oesophagus and the rest were cases 
of  squamous cell carcinoma. Operative resection was 
completed in 15 cases; eleven cases had an Ivor-Lewis 
oesophagectomy, three cases had Transhiatal oesophagec-
tomy and one case underwent a three stage oesophagec-
tomy. Seven cases had attempted surgical resections, 
i.e., open and close. In cases not suitable for surgery, 33 
patients received definitive chemo-radiation and 52 had 
palliative treatment.

In this group of  one hundred patients, 25 cases 
showed evidence of  HER2 over expression. On IHC, 
28 cases were scored as “0”, 38 cases were scored as 
“+1” and 18 cases were scored as “+3”. Of  the 16 cases 
that were scored as “+2” and further underwent analy-
sis using bright field DISH, seven were found positive. 
All tumours expressing HER2 were adenocarcinomas. 
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None of  the oesophageal squamous cell carcinoma cases 
showed evidence of  HER2 over expression. 

Of  the 25 cases that showed evidence of  HER2 over 
expression, 21 (84%) were located in the lower third of  
the oesophagus, four (16%) were in the middle third and 
none were in the upper third.

On staging, 24 out of  the 25 HER2 positive cases 
were at stage 3 or more (13 at stage 3 and 11 at stage 
4); one case was a stage 2 and none were a stage 1. For 
HER2 negative cases 37 and 32 were at stage 3 or 4 re-
spectively, four cases were a stage 2 and two were a stage 1.

No significant difference in overall survival was dem-
onstrated between patients whose cancers showed evi-
dence of  HER2 over expression and those who did not: 
Median overall survival for HER2 positive tumours was 
15 mo (95%CI, 11-19 mo) compared to 13 mo (95%CI, 
9-17 mo) for HER2 negative ones. This difference was 
not significant, both on univariant analysis (P = 0.576) 
and multivariable analysis (P = 0.419) that included pa-
tient’s age, cancer stage, cancer location and HER2 status. 
On the other hand, cancers’ stage significantly affected 
overall survival on both univariant and multivariable 
analysis (P = 0.034 and P = 0.009 respectively). Two years 
cumulative survival for cases with HER2 over expression 
was 33.7% compared to 31.6% in cases without HER2 
over expression (P = 0.576). Figure 1 demonstrates Kap-
lan-Meier survival curves for the two groups. 

Only two of  the fifteen cases who had disease ame-
nable to surgical resection showed HER2 over expres-
sion (P = 0.208). Both cases underwent Ivor-Lewis 
oesophagectomy. Definitive chemo-radiation was given to 
33 patients, only six (18.2%) of  them expressed HER2. 
Seventeen out of  twenty five cases (68%) with HER2 
over expression received palliative therapy, in comparison 
to thirty five out of  seventy five (46.7%) in tumours not 
expressing HER2 (P = 0.064). None of  the patients in-
cluded in this study received Trastuzumab.

DISCUSSION
In our study population, 27.5% of  oesophageal adeno-

carcinomas cases in a British regional cancer network 
demonstrated evidence of  HER2 over expression, this 
rate is in line with previously published series from other 
countries[12-14], and is as high, if  not higher, than that 
found in other types of  cancer.

In this study, HER2 positive oesophageal adenocar-
cinomas accounted for a small portion of  cases which 
were suitable to have surgery or definitive chemo-radia-
tion, 13.3% and 18.2% respectively; on the other hand, 
nearly two thirds of  tumours expressing HER2 received 
palliative treatment (68%). These results may indicate a 
more aggressive behaviour for oesophageal adenocarci-
nomas expressing HER2, an observation expressed by 
other authors[15].

 In this series, HER2 overexpression did not affect 
overall survival; a recent series by Langer et al[10] suggested 
otherwise, with tumours overexpressing HER2 having a 
shorter survival. Similar discrepancy has been described 
before and the literature holds conflicting data about the 
prognostic significance of  HER2 overexpression[16-19]. In 
our sample overall survival was measured from the time 
of  histological diagnosis until time of  death. This is in-
herently inaccurate in that it takes no account of  the pa-
tient’s onset and duration of  symptoms nor the biological 
behaviour of  the individual tumour. In Langer et al[20] 

series, unlike ours, they used two different tissue microar-
rays for the assessment of  HER2 status; with cores from 
different regions in the microarrays being assessed false-
negative results due to intratumoral heterogeneity[21,22] 

may have been eliminated. Moreover, for the determina-
tion of  HER2 status, they used different in situ hybridisa-
tion methods, i.e., fluorescence in situ hybridisation, 3D 
fluorescence in situ hybridisation or bright field double in 
situ hybridisation, which eliminates false-negative results 
even further.

In this series none of  the nine cases of  oesophageal 
squamous cell carcinoma expressed HER2, there is, 
however, a growing body of  evidence showing HER2 
to be abnormally expressed in oesophageal squamous 
cell carcinomas and is associated with poor prognosis. 
Reported rates of  HER2 overexpression in oesophageal 
squamous cell carcinoma can be as high as that found in 
oesophageal adenocarcinomas; researchers had described 
26%-64% of  oesophageal squamous cell carcinomas to 
test positive to HER2[23,24]. HER2 over expression has 
been reported to be associated with extra mucosal tu-
mour invasion and poor response to chemo radiation in 
oesophageal squamous cell carcinomas[25,26].

Traditional phase Ⅲ studies to ascertain the potential 
role of  Trastuzumab in the treatment of  oesophageal 
adenocarcinomas has proven difficult. A power calcula-
tion based on our results (α = 0.05; 80% power) suggests 
a retrospective study of  180 patients would be required 
to clarify the situation. Having said that, a recent Phase 
Ⅰ/Ⅱ study by Safran et al[27] exploring the use of  Tras-
tuzumab alongside chemo-radiotherapy in the treatment 
of  oesophageal adenocarcinoma had initially aimed to 
recruit 25 patients; however, and after 42 mo, they only 
managed to enrol 19. Safran et al[27] work had concluded 
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Figure 1  Kaplan-Meier survival curves for human epidermal growth factor 
receptor 2 positive vs negative groups. HER2: Human epidermal growth fac-
tor receptor 2. 
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(HER2) assessment in esophageal cancers. They report that 27% of esopha-
geal adenocarcinomas overexpressed HER2. The study is relatively straightfor-
ward and confirms existing knowledge on the subject.
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that adding Trastuzumab to chemo-radiotherapy regi-
mens is safe and not associated with increased toxicity.

In the United Kingdom, The standard of  care for 
patients with HER2 positive breast cancer is treatment 
with Trastuzumab[28,29]. Also, the National Institute of  
Clinical Excellence guideline recommends Trastuzumab 
in combination with cisplatin and capecitabine or 5-fluor-
ouracil in patients with metastatic adenocarcinoma of  
the stomach or GO junction expressing HER2. There is, 
however, no British guideline about the use Trastuzumab 
with HER2 positive oesophageal adenocarcinoma.

So, to summarise, this study demonstrates that in this 
British population of  patients with oesophageal adeno-
carcinoma, 27.5% of  them are HER2 positive. This is at 
least as high as that found in breast[30] and probably high-
er than that found in gastric or GO junctional tumours. 
HER2 status in patients with oesophageal adenocarci-
noma should be routinely assayed and patients should 
be offered treatment with Trastuzumab if  their tumours 
showed evidence of  HER2 over expression. New guide-
lines should be implemented in the United Kingdom in 
line with those issued in other countries to offer patients 
with oesophageal cancers a treatment that can potentially 
prolong their survival. More work is needed to look at 
HER2 status in patients with squamous carcinoma of  the 
oesophagus.
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