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INTRODUCTION 

Four out of five epidemiological studies have indicated that the use of 

nonsteroid anti-inflammatory drugs (NSAIDs) is associated with a reduced risk 

of oesophageal cancer.' -' The best-known target of NSAIDs is the 

cyclooxygenase (COX) enzyme, and it is primarily the inducible COX-2 

isoenzyme that has been linked to human carcinogenesis.'"' Genetic deletion 

of COX-2 leads to reduced polyp burden in mouse models of familial 

adenomatous polyposis (FAP)", and overexpression of COX-2 is sufficient to 

promote mammary gland tumourigenesis in a transgenic mouse model.12 

Recently, two different selective COX-2 inhibitors have been shown to reduce 

polyp burden in patients with FAR-' , ; Furthermore, elevated expression of 

COX-2 is an independent factor of poor prognosis in patients with 

adenocarcinoma of the oesophagus.'•' In contrast, in patients with 

oesophageal squamous cell carcinoma and in patients with adenocarcinoma 

of gastric cardia, COX-2 expression is not associated with patient outcome.'*' 

Thus, the prognostic role of COX-2 is dependent on the histological type and 

location of the tumour. Since inhibition of COX-2 activity seems a rational 

strategy for chemoprevention, several clinical trials are ongoing to study the 

effect of selective COX-2 inhibitors on prevention of progression or as inducers 

of regression of both Barrett's dysplasia and squamous dysplasia of the 

oesophagus.2-;''Therefore, further understanding of the role of COX-2 in human 

oesophageal carcinogenesis is of interest. 

In clinical studies, elevated COX-2 expression has been associated with 

resistance to treatment and reduced overall survival for patients who received 

(neo-) adjuvant chemo- and/or radiotherapy.":'k Animal models have 

demonstrated that selective COX-2 inhibitors can enhance the efficacy of 

radiotherapy or chemotherapy -''''° and in human carcinoma cell lines these 

drugs were able to increase radioresponsiveness and cytotoxicity of 

chemotherapeutic agents.3''32 For patients with squamous cell carcinoma of 

the oesophagus, neo-adjuvant radiotherapy alone seems to have no role in 

the treatment of this disease, and for neo-adjuvant chemotherapy (with or 

without radiotherapy) only a small improvement of overall survival has been 

demonstrated.33 In this context, it would be desirable to identify subgroups of 

patients who might benefit from (neo-) adjuvant therapy. 

The aim of the present study was to assess the expression of COX-2 by 

immunohistochemistry in patients with oesophageal squamous cell carcinomas. 

The analysis was done in patients who underwent potentially curative resection 

with or without neoadjuvant chemotherapy, and the results were correlated with 

clinicopathological parameters and overall survival. 



MATERIALS AND METHODS 

Patients 
Between January 1 s t 1993 and December 3 1 s t 2000, 504 patients underwent 

oesophageal resection with proximal gastrectomy for an oesophageal 

malignancy with curative intent {i.e. locally resectable disease without distant 

metastases). The data from these patients were prospectively collected in a 

database. The pathology reports of all patients were reviewed to identify 138 

patients diagnosed with a squamous cell carcinoma of the oesophagus. 

Thirteen tumours with adenosquamous characteristics were excluded during 

review of the slides, and another eight patients were excluded during 

immunohistochemical analyses due to non-representative archival slides 

compared to the original tumour. Thus, 117 patients remained for further 

analysis. 

In 71 patients resection was performed by a transhiatal approach without n 

thoracotomy and extended lymph-node dissection. Forty-six patients 

underwent oesophagectomy through a right-sided thoracotomy followed by a 

laparotomy in combination with two-field lymph node dissection. Patients 

were followed until death or December 2003, ensuring a minimal potential 

follow-up of three years. The median actual follow-up was 33.0 months (range 

7 days to 8.5 years). The patients were seen on a regular basis for five years in 

the outpatient clinic. For the first two years they were seen at three to four- | 

month intervals, afterwards at six-month intervals. For the present study, ^ 

patients and/or their family practitioners were contacted by phone to assess ^ 

their current status when they had been discharged by the surgeon after five > 

years. None of the patients were lost to follow-up. The four patients (3.4%) g 

who died in the hospital within 30 days were not excluded from the present £ 

analyses. £ 

Neo-adjuvant treatment 
Thirty-six patients received chemotherapy preoperatively as part of a 

randomized controlled trial.'4 They received cisplatin (CddP; 80 mg/m" iv day 

1) and etoposide (E; 100 mg iv day 1+2; 200 mg/rrv' orally day 3+5). After two 

cycles of chemotherapy, a clinical response was evaluated based on clinical 

findings (e.g. decrease of dysphagia) and repeated endoscopy and CT-scanning. 

Patients with tumour response received another two cycles followed by surgery, 

whereas non-responding patients underwent surgery after the second cycle. 

No adjuvant treatment was administered postoperatively. 
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Immunohistochemistry 
Formalin-fixed and paraffin-embedded specimens with deepest tumour 

infiltration were sectioned (5 urn), deparaffinized, and microwaved for 4 x 5 min in 

700 W in 0.01 M Na-citrate buffer (pH 6.0) for antigen retrieval. The slides were 

then immersed in 0.6% hydrogen peroxide in methanol for 30 min to block 

endogenous peroxidase activity and in blocking solution (1.5:100 normal horse 

serum in PBS) for 15 min to block unspecific binding sites. Immunostaining was 

performed with a COX-2 specific mouse anti-human monoclonal antibody 

o (160112, Cayman Chemical Co., Ann Arbor, Ml, USA) in a dilution of 1:200 (2.5 

pg/ml) in PBS containing 0.1% sodium azide and 0.5% bovine serum albumin at 

room temperature overnight. Then the sections were treated with biotinylated 

u horse anti-mouse immunoglobulin (1:200; Vector Laboratories Inc., Burlingame, 

g CA, USA) and avidin-biotin peroxidase complex (Vectastain ABComplex, 

< Vector Laboratories). The peroxidase staining was visualized with 3-amino-9-

ethylcarbazole (Sigma Chemical Co., St. Louis, MO, USA), and the sections 

were counterstained with Mayer's hematoxylin. Every 20th sample of the trial 

series was a known colon adenocarcinoma specimen, in which stromal cells at 

an area of ulceration were scored 3, cancer cells from 2 to 3, and adjacent 

nonneoplastic epithelium 1 (for scoring criteria see below). This procedure 

confirmed that there was no significant intra- and interassay variability of the 

staining intensity, and helped us to score the trial specimens. Recently, we 

£ evaluated several COX-2 antibody preparations, and concluded that the 

£ monoclonal antibody used in this study provided us with the most specific and 

5 reproducible immunoreactivity.^-3'5 Immunostaining of p53 was carried out 

using established procedures as described previously.* 

Scoring 
COX-2 immunohistochemical staining was scored independently and in a 

blinded manner by two investigators (AS and CJB) without knowledge of the 

status of the patients. The following scoring criteria of the tumour cells were 

agreed upon before the analysis: 0, no staining; 1, weak diffuse cytoplasmic 

staining (may contain stronger intensity in less than 10% of the cancer cells); 2, 

moderate to strong granular cytoplasmic staining in 10-90% of the cancer 

cells; 3, over 90% of the tumour cells stained with strong intensity. Scores 0 

and 1 were categorized as 'COX-2 low' and scores 2 and 3 as 'COX-2 high' for 

the statistical analyses (see below). The allocation of tumours to the 'COX-2 

low' versus the 'COX-2 high' category by the two investigators was similar 

(93% of the specimens were categorized identically). In cases of disagreement 

(n = 9) the slides were re-evaluated by a group of investigators (AS, CJB and 

GJAO) using a multiheaded microscope. Immunoreactivity of p53 was 



considered weakly positive if 0-50% of the tumour cells were immunopositive 

and strongly positive if 50-100% of the tumour cells were immunopositive. 

Presence of necrosis was evaluated from HE-stained samples. 

Stat ist ical analysis 
The association between demographic and clinicopathological features and 

COX-2 expression was analysed using Student's t-test (continuous data) and 

Chi-squared test (categorical data). Overall survival was estimated according to 

the Kaplan-Meier method and compared using the log-rank test. The Cox 

proportional hazard model was used to examine the role of COX-2 expression 

in relation to other prognostic factors. The limited number of events (from a 

statistical point of view) meant that only a restricted number of possible 

confounders could be examined. Therefore, variables with multiple categories 

were recoded into dichotomous variables by combining categories with 

comparable prognosis (differentiation grade: well versus moderate and poor; 

radicality of resection: microscopically radical (R0) versus microscopically 

nonradical (R1) and macroscopically nonradical (R2); tumour stage: stage I and 

lla versus lib, III and IV). P-values of 0.05 or below were considered statistically 

significant. All statistical analyses were performed using the Statistical Software 

Package version 11.5 (SPSS Inc., Chicago, IL, USA). 

RESULTS 

Patients 

In the patient group who did not receive neo-adjuvant chemotherapy, there 

were 45 males (55.6%) and 36 females (44.4%), with a median age of 60 years 

(range 33-79 years). For the 36 patients who received neo-adjuvant 

chemotherapy the age and gender distribution was similar (19 males, 52.8%, 

and 17 females, 47.2%; median age 59 years, range 38-78 years). 

COX-2 p ro te in expression in oesophageal squamous 
cell carcinoma 
Expression of COX-2 protein was evaluated in the 117 oesophageal squamous 

cell carcinoma specimens using immunohistochemistry (Figure 1). COX-2 

expression was mainly localized in the neoplastic cells, while nonneoplastic 

squamous epithelium was consistently negative or only weakly positive. 

However, immunoreactivity in the cancer cells was relatively heterogeneous 

when compared to the previously analysed oesophageal adenocarcinoma 

specimens.'" Among the 81 patients, who did not receive neo-adjuvant 
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chemotherapy, immunoreactivity was negative in 34 (42.0%), weakly positive in 

27 (33.3%), moderately positive in 19 (23.5%) and strongly positive in 1 (1.2%) 

of the specimens. Of the 36 patients who received neo-adjuvant treatment no 

immunoreactivity was observed in 14 (38.9%), weak in 11 (30.6%), moderate in 

11 (30.6%) and strong in none of the samples. There was no statistically 

significant difference in COX-2 expression between the groups with or without 

neo-adjuvant chemotherapy (p = 0.8). 

Correlation between COX-2 expression and 
5 clinicopathological parameters 

In the patient group who did not receive neoadjuvant treatment, COX-2 

expression was associated with the location of the tumour with a higher COX-2 

expression in distal tumours (p = 0.02). For the other clinicopathological 

parameters no correlation with COX-2 expression was demonstrated (Table 1). 

In the group of 36 patients who received neo-adjuvant chemotherapy there 

was no association with tumour location, but a correlation was found between 

high COX-2 expression and male gender (p = 0.02) and response to neo

adjuvant chemotherapy (p = 0.04). Furthermore, a significant association was 

found between low COX-2 expression and the development of distant 

metastases (p = 0.03), with all of the eight distant metastases developing in 

the COX-2 low group. Although 13 of the 16 locoregional recurrences 

developed in the COX-2 low group, this was not statistically significant (p = 

0.1). For all other parameters, there was no significant association with COX-2 

expression (Table 2). Notably, there were no statistically significant differences 

in the clinicopathological parameters between oesophageal squamous cell 

carcinoma patients with or without chemotherapy treatment. 



TABLE 1 
Correlation of clinicopathological parameters and COX-2 expression of 81 patients with a squamous cell 
carcinoma of the oesophagus. Patients did not receive chemotherapy before operation. 

COX-2 expression 

Patient characteristics 

Age (mean + SD) 

Gender 

n 

Years 

Male (45) 

Female (36) 

Low (n = 61) 

n (%) 

60.5*10.5 

34(56) 

27(44) 

High (n = 20) 

n (%) 

60.5 ±9.5 

11(55) 

9 (45) 

P-value 

1.0 

0.9 

Tumour characteristics 

Tumour location 

Depth of invasion' 

Lymph node involvement 

Distant metastasis 

Differentiation grade 

Tumour stage 

Operation type' 

Radicality of resection 

Distal (29) 

Middle (35) 

Proximal (1 7) 

T1(15) 

T2(5) 

T3 (59) 

T4(2) 

NO (41) 

N1 (40) 

MO (65) 

M1 (16) 

Well (3) 

Moderate (34) 

Poor (44) 

1(12) 

I la (24) 

lib (4) 

III (25) 

IV (16) 

THE (52) 

TTE (29) 

R0 (56) 

R l £17) 

R2(8) 

17(28) 

28 (46) 

16(26) 

13(21) 

4(7) 

44(72) 

0(0) 

33 (54) 

28 (46) 

49 (80) 

12(20) 

2(3) 

28 (46) 

31 (51) 

10(16) 

19(31) 

4(7) 

16(26) 

12(20) 

38 (62) 

23 (38) 

45 (73) 

12(20) 

4(7) 

12(60) 

7(35) 

1(5) 

2(10) 

K5) 

15(75) 

2(10) 

8(40) 

12 (60) 

16(80) 

4(20) 

1(5) 

6(30) 

13 (65) 

2(10) 

5(25) 

0(0) 

9(45) 

4(20) 

14(70) 

6(30) 

11 (55) 

5(25) 

4(20) 

0.02 

0.07 

0.3 

1.0 

0.5 

0.5 

0.5 

0.2 

Clinical outcome 

Locoregional recurrence 

Distant metastases 

No (47) 

Yes (34) 

MO (54) 

M1 (27) 

38 (62) 

23 (38) 

42 (69) 

19(31) 

9(45) 

11 (55) 

12(60) 

8(40) 

0.2 

0.5 

a T 1 : tumour limited to the submucosa, T2: tumour infiltrates muscularis propria, but not adventitia, T3: tumour infiltrates 
adventitia, T4: tumour Infiltrates adjacent structures; "NO. no lymph node metastases, N1: lymph node metastases present; c l : 
T1N0M0, Ha: T2-3N0M0, Mb: T1-2N1M0. Ill: T3N1M0, T4anyNM0. IV: anyTanyNMI; dTHE: transhiatal oesophagectomy, TTE: 
transthoracic oesophagectomy; eR0: microscopically radical, R1: microscopically nonradical, R2: macroscopically nonradical. 



TABLE 2 

Correlation of clmicopathological findings and COX-2 expression of 36 patients with a squamous eel 
carcinoma of the oesophagus. Patients received chemotherapy before operation. 

COX-2 expression 

Patient characteristics 

Age (mean + SD) 

Gender 

Years 

Male (19) 

Female (1 7) 

Low (n = 25) 

n (%) 

58.2 +8.9 

10 (40) 

15(60) 

High ( n - 1 1 ) 

n (%) 

60.1 +12.7 

9(82) 

2(18) 

P-value 

0.6 

0 02 

Tumour characteristics 

Tumour location 

Depth of invasion 

Lymph node involvement-

Distant metastasis 

Differentiation grade 

Tumour stage 

Operation type 

Radicality of resection 

Neo-adjuvant response 

Tumour necrosis 

Distal (12) 

Middle (21) 

Upper (3) 

T1(2) 

T2(5) 

T3 (27) 

T4(2) 

NO (17) 

N1 (19) 

MO (30) 

M1 (6) 

Well (4) 

Moderate (14) 

Poor (18) 

KD 
lla(15) 

lib (3) 

111(11) 

IV (6) 

THE (19) 

TTE(17) 

R0 (28) 

RK6) 

R2(2) 

No (25) 

Yes (11) 

Absent (20) 

6(24) 

18(72) 

1 (4) 

1(4) 

3(12) 

19(76) 

2(8) 

12(48) 

13(52) 

21 (84) 

4(16) 

2(8) 

12 (48) 

11 (44) 

0(0) 

11 (73) 

2(67) 

8(73) 

4(67) 

12(48) 

13(52) 

19(76) 

4(16) 

2(8) 

20 (80) 

5(20) 

13(56) 

6(55) 

3(27) 

2(18) 

1 (9) 

2(18) 

8(73) 

0(0) 

5(45) 

6(55) 

9(82) 

2(18) 

2(18) 

2(18) 

7(64) 

1 (100) 

4(27) 

1(33) 

3(27) 

2(33) 

7(64) 

4(36) 

9(82) 

2(18) 

0(0) 

5(45) 

6(55) 

7(55) 

0.3 

0.7 

0.9 

0.9 

0.2 

0.7 

0.4 

0.7 

0.04 

0.5 

Present (16) 12(44) 4(45) 



COX-2 expression 

Tumour characteristics 

p53 expression Negative (12) 

Positive (24) 

Low n = 25) 

n(%) 

8(36) 

17(64) 

High(n = 11) 

n (%) 

4(27) 

7(73) 

P-value 

0.8 

Clinical outcome 

Locoregional recurrence 

Distant metastases 

No (20) 

Yes (16) 

MO (28) 

M1 (8) 

12(48) 

13(52) 

17(68) 

8(32) 

8(73) 

3(27) 

11 (100) 

0(0) 

0.1 

0.03 

a T l tumour limited to the submucosa, T2: tumour infiltrates muscularis propria, but not adventitia, T3: tumour infiltrates 
adventrtia, T4: tumour infiltrates adjacent structures; "NO: no lymph node metastases, N l : lymph node metastases present; cl. 
T1N0M0, Na: T2-3N0M0, lib: T1-2N1M0, III: T3N1M0. T4anyNM0, IV: anyTanyNMI; dTHE: transhiatal oesophagectomy. TTE: 
transthoracic ©esophagectomy; eR0: microscopically radical, R1: microscopically nonradical, R2: macroscopically nonradical. 

Association of COX-2 expression with overall survival 
Kaplan-Meier curves for patient survival are depicted in Figure 2. 

COX-2 expression did not associate with overall survival in the patient group 

who did not receive neoadjuvant treatment (p = 0.4, log-rank test). In contrast, 

in those 36 patients who received neoadjuvant chemotherapy, a significant 

association was found between low COX-2 expression and reduced overall 

survival (p = 0.02, log-rank test). There was no difference in overall survival | 

between the combined therapy group and the surgery alone group (p = 0.5). 
X 

Univariate and multivariate analysis > 
To evaluate the role of COX-2 as an independent prognostic factor in the £ 

group of neo-adjuvant treated patients a multivariate analysis was performed. £ 

In the univariate Cox regression analysis, a significant prognostic effect was ^ 
> 

found for tumour stage, radicality of resection and low COX-2 expression. The * 

impact of low COX-2 expression on decreased overall survival persisted after o 

adjustment for the other possibly confounding variables in the multivariate 

analysis (Table 3). 

Presence of necrosis and p53 expression in the 
neo-adjuvant treated group 
We and others have previously shown that COX-2 expression can associate 

with tumour necrosis and p53 immunopositivity.37'42 To address this issue, COX-

2 expression was re-analysed and correlated to presence of necrosis and p53 

immunopositivity. Tumoural necrosis was demonstrated in 16 (44%) of HE-

stained samples derived from the 36 patients with neo-adjuvant treatment. 



FIGURE 2 

Kaplan-Meier curves of patients with a squamous cell carcinoma of the oesophagus. A. In the group of patients 

(n = 81), who did not receive chemotherapy before operation, there were 61 patients with COX-2 low (scores 0-

1) expression and 20 with COX-2 high (scores 2-3) expression. No significant difference was observed between 

the two groups (p = 0.4, log-rank test). B. In the group of patients (n = 36), who received neo-adjuvant 

chemotherapy, there were 25 patients with COX-2 low expression and 11 with COX-2 high expression. A 

statistically significant difference was observed between the two groups (p = 0.02, log-rank test). 
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TABLE 3 

Univariate and multivariate analysis of prognostic factors in the 36 patients with a squamous cell carcinoma of 

the oesophagus who received neoadjuvant chemotherapy. 

Variable 

Differentiation grade 

High tumour stage 

Nonradical resection 

Response to treatment 

Low COX-2 expression 

RR 

2.0 

2.6 

2.0 

1.9 

5.8 

Univariate 

95% Clb 

0.9-4.8 

1.0-6.7 

1.0-4.4 

0.6-5.6 

1.3-24.8 

p-value 

0.1 

0.04 

0.05 

0.09 

0.02 

RR 

1.6 

2.4 

1.7 

1.2 

7.5 

Multivariate 

95% CI 

0.7-3.7 

0.9-6.8 

0.8-3.5 

0.4-3.9 

1.6-35.3 

p-value 

0.2 

0.08 

0.2 

0.7 

0.01 

aRR = relative risk, bCI ~ confidence inteival 



Although necrosis did not significantly correlate with COX-2 expression (p = 

0.5) or overall survival (p=0.4), there was an association between the presence 

of necrosis and clinical response to the neoadjuvant chemotherapy (p = 0.03). 

High expression of p53 protein was detected in 24 (67%) of the samples. There 

was no association between high COX-2 expression and p53 expression (p = 

0.8), nor was there any correlation between p53 expression and tumour 

response to chemotherapy (p = 0.7) or overall survival (p = 0.8) in this group of 

patients. Thus, it seems that COX-2 expression is independent of necrotic 

processes and loss of p53 function in this material. 

DISCUSSION 

This study demonstrates that low COX-2 expression in patients with 

oesophageal squamous cell carcinoma who underwent neoadjuvant 

chemotherapy followed by surgery is associated with the development of 

distant metastases and reduced overall survival. This finding is different in the 

group of patients who did not receive neoadjuvant treatment for which COX-2 

expression was not a prognostic factor. Several studies have reported elevated 

expression of COX-2 mRNA and protein in squamous cell carcinoma of the 

oesophagus."'' ; n,4MA In these studies, expression of COX-2 increased 

progressively when nonneoplastic oesophageal tissues were compared to 

dysplastic or invasive lesions.'"'"Similarly to our study, a heterogenic 

intratumoural staining pattern of COX-2 was found"1"3 with a significantly 

higher expression in tumours located in the distal oesophagus when 

compared to more proximal ones.' We have previously reported that high 

COX-2 expression is an independent prognostic variable for reduced overall 

survival in oesophageal adenocarcinoma.' This is in contrast to the present 

results, which show that COX-2 expression did not associate with any 

clinicopathological parameter including survival, which is in line with results 

published earlier by other groups.'6 ' In fact, one study demonstrated a 

correlation between low expression of COX-2 and advanced tumour stage 

and presence of distant metastases.'' Therefore, the prognostic role of COX-2 

is distinct in different histological types of oesophageal carcinoma. 

In patients who received neo-adjuvant chemotherapy, low COX-2 expression 

was associated with the development of distant metastases and it was an 

independent prognostic variable for poor outcome. Although we have 

previously shown that COX-2 expression associates with necrotic areas in lung 

and bladder carcinomas37 3S and that COX-2 is induced in experimental 

necrosis models", in the present work high COX-2 expression was associated 



with a clinical response to chemotherapy, but not to histologically detectable 

necrotic areas in the resection specimens. We investigated a possible 

correlation between p53 overexpression as an indicator of mutation of p53 

gene and elevated COX-2 expression since there seems to be a direct link 

between a defective p53 pathway and induction of COX-2 expression in 

oesophageal squamous cell carcinomas'7 as well as in other cancers.40"4 

Furthermore, the COX-2 gene has been shown to be induced in p53 defective 

cells and down-regulated by wild-type p53."7 "s However, we found no 

o association between p53 immunoreactivity and COX-2 expression, 

ü Ferrandina et al. recently demonstrated that in locally advanced cervical 

cancer patients who received neo-adjuvant chemotherapy, COX-2 expression 

o increased progressively from responders to partial responders and to non-

responders.4vFurthermore, COX-2 positive patients had shorter overall survival 

< than COX-2 negative patients. We cannot directly compare these results to 

S our data since the cervical cancer biopsy specimens were obtained before 

p neoadjuvant treatment and in our study the samples were obtained from 

g surgical resection material after the chemotherapy. We decided not to include 

an analysis of the preoperative biopsy specimens since the COX-2 staining 

pattern was relatively heterogeneous in the histological tumour samples, and 

it was assumed that staining results of preoperative biopsies might only reflect 

sampling artefacts. Several in vitro studies and one 'in vivo study show that 

£ radiation or chemotherapeutic agents can enhance expression of COX-2.50 -

a. Although in this study the frequency of COX-2 expression did not differ 

5 between non-treated and neoadjuvant treated patients groups, we cannot 

exclude the possibility that COX-2 expression was induced by the 

chemotherapy. If this was the case, it could be hypothesized that COX-2 

signals a favourable response to the neo-adjuvant treatment. 

In conclusion, this study demonstrates that low COX-2 expression is 

associated with poor prognosis in patients with oesophageal squamous cell 

carcinomas who received neo-adjuvant chemotherapy. For patients who did 

not receive neo-adjuvant therapy, COX-2 expression was not associated with 

overall survival. This is in contrast to a previous study in which we 

demonstrated that elevated COX-2 expression is an independent prognostic 

variable for reduced overall survival in patients with oesophageal 

adenocarcinoma. Therefore, these results suggest that the prognostic 

significance of COX-2 is different depending on the histological type of 

oesophageal carcinoma and on the applied treatment. Although we cannot 

make any conclusions on the effect of selective COX-2 inhibitors for the 

various patient groups with oesophageal cancer, the present findings make 

the role of selective COX-2 inhibitors in the treatment of squamous cell 



carcinomas of the oesophagus less promising than in the treatment of 

adenocarcinomas of the oesophagus. However, COX-2 might serve as a 

possible marker for favourable response to neo-adjuvant treatment. 
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