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HER2 status in gastroesophageal adenocarcinomas assessed by two rabbit monoclonal antibodies (SP3 and 4B5) and two in situ hybridisation methods (FISH and SISH) 

INTRODUCTION

Therapies directed against tumors overexpressing the transmembranous HER2 receptor as a result of HER2-amplification has become widely available in the last decade for breast carcinomas. HER2positivity is reported in other carcinomas, most notably gastric and esophageal adenocarcinomas [START_REF] Marx | HER-2 amplification is highly homogenous in gastric cancer[END_REF][START_REF] Bang | HER2-positivity rates in advanced gastric cancer: results from a large international Phase III trial[END_REF][START_REF] Hofmann | Assessment of a HER2 scoring system for gastric cancer: results from a validation study[END_REF][START_REF] Reichelt | Frequent homogeneous HER-2 amplification in primary and metastatic adenocarcinoma of the esophagus[END_REF][START_REF] Ross | The HER-2/neu oncogene in tumors of the gastrointestinal tract[END_REF][START_REF] Tapia | Close association between HER-2 amplification and overexpression in human tumors of non-breast origin[END_REF][START_REF] Kanta | Topoisomerase IIalpha gene amplification in gastric carcinomas: correlation with the HER2 gene. An immunohistochemical, immunoblotting, and multicolor fluorescence in situ hybridization study[END_REF][START_REF] Kim | Evaluation of HER-2 gene status in gastric carcinoma using immunohistochemistry, fluorescence in situ hybridization, and real-time quantitative polymerase chain reaction[END_REF][START_REF] Park | HER-2/neu amplification is an independent prognostic factor in gastric cancer[END_REF][START_REF] Miller | Gene amplification in esophageal adenocarcinomas and Barrett's with high-grade dysplasia[END_REF][START_REF] Tanner | Amplification of HER-2 in gastric carcinoma: association with Topoisomerase IIalpha gene amplification, intestinal type, poor prognosis and sensitivity to trastuzumab[END_REF][START_REF] Flejou | Expression of c-erbB-2 oncogene product in Barrett's adenocarcinoma: pathological and prognostic correlations[END_REF][START_REF] Tsugawa | Amplification of the c-erbB-2 gene in gastric carcinoma: correlation with survival[END_REF][START_REF] Takehana | Status of c-erbB-2 in gastric adenocarcinoma: a comparative study of immunohistochemistry, fluorescence in situ hybridization and enzyme-linked immuno-sorbent assay[END_REF][START_REF] Motojima | erbB-2 expression in welldifferentiated adenocarcinoma of the stomach predicts shorter survival after curative resection[END_REF][START_REF] Brien | HER-2/neu gene amplification by FISH predicts poor survival in Barrett's esophagus-associated adenocarcinoma[END_REF][START_REF] Jaehne | Expression of Her2/neu oncogene product p185 in correlation to clinicopathological and prognostic factors of gastric carcinoma[END_REF][START_REF] Risio | HER2 testing in gastric cancer: molecular morphology and storage time-related changes in archival samples[END_REF][START_REF] Barros-Silva | Association of ERBB2 gene status with histopathological parameters and disease-specific survival in gastric carcinoma patients[END_REF] .

A large phase III trial employing trastuzumab, directed against the HER2 protein, has been conducted

for advanced gastric carcinomas showing clinical benefit (ToGA trial [START_REF] Van Cutsem | Efficacy results from the ToGA trial: A phase III study of trastuzumab added to standard chemotherapy in first-line human epidermal growth factor 2 (HER2)positive advanced gastric cancer[END_REF] )

Adenocarcinomas of the distal esophagus, esophago-gastric junction (EGJ) and gastric cardia carcinomas share many risk factors and the incidence of these tumors has risen dramatically in the developed world 21, 22 . On the other hand, gastric carcinomas situated in the body or antrum are epidemiologically and biologically distinct from adenocarcinomas situated at or near the EGJ. While the incidence of distal gastric carcinomas is decreasing in industrialized countries, they still constitute a major global health problem. A significant proportion of patients with distal esophageal or gastric carcinomas presents in an advanced disease stage resulting in poor overall survival 23, 24 . A first trial with anti-HER2 therapy in advanced gastric adenocarcinoma showed clinical benefit and with other ongoing trials in advanced gastric and esophageal adenocarcinomas, reliable HER2 status assessment in both esophageal and gastric adenocarcinomas is likely to become as important as in breast cancer.

HER2 status is usually determined by immunohistochemistry (IHC) and/or in situ hybridisation (ISH).

With IHC the original 4-tiered scoring system originally described for the FDA-approved HercepTest (Dako, Glostrup, Denmark) is widely used irrespective of the IHC-method employed. Samples scored as 0 and 1+ are negative, 2+ as equivocal and 3+ as positive. In the original algorithm for breast cancer, only cases with 2+ score had to be retested with ISH. However CAP/ASCO guidelines 25 require in house validation of 1+ and 3+ samples with ISH before a certified laboratory can confine ISH retesting to 2+ samples.

Recently, a modification of the HercepTest scoring system for gastric carcinomas was proposed [START_REF] Hofmann | Assessment of a HER2 scoring system for gastric cancer: results from a validation study[END_REF] .

The original system required circular staining for a 2+ / 3+ score, and staining of > 10% tumor cells in breast cancer. As noncircular basolateral IHC staining was frequently observed in gastric carcinomas, as well as strong (3+) staining of < 10% tumor cells in biopsies, these elements were added to the original HercepTest system. Novel rabbit monoclonal HER2 antibodies have been recently introduced claiming higher avidity and lower background staining. The 4B5 antibody (Ventana Medical Systems, Tucson, AZ) is directed against the extracellular domain of the HER2-receptor and is FDA-approved. Another antibody is SP3 (Labvision, Thermo Fisher Scientific, Fremont, CA) directed against the intracellular domain providing clearer staining but possibly lower sensitivity [START_REF] Milanezi | EGFR/HER2 in breast cancer: a biological approach for molecular diagnosis and therapy[END_REF] . Both antibodies claim an excellent correlation with ISH No results have been previously published using SP3 and/or 4B5 IHC or SISH in gastric or esophageal adenocarcinomas. We conducted a single institution study in 146 patients using the 2 antibodies with SISH. In addition, all cases showing 1+ immunoscore or higher were retested with Dako FISH. The objective was to determine the predictive value of both antibodies for and the incidence of HER2-amplification. Esophago-gastric Region (EGR) was defined as the distal esophagus, the esophago-gastric junction or gastric cardia. Distal stomach was defined as gastric body or antrum. On the newly cut slides stained with haematoxylin-eosin (HE), the tumor was typed as 'intestinal', 'diffuse', 'mucinous' or 'mixed' using the Laurén classification.

HER2 IHC studies were carried out on the NeXes stainer (Ventana) using 3 µm slides after antigen retrieval (10 mM citrate, pH=7,3, boiling time 25 min.). On all slides, 3 breast cancer tumor samples with an immunoscore of 0, 1+ and 3+ were used as controls. The rabbit monoclonal antibody SP3 was used in a dilution of 1:20 with a 32 min incubation time at 37ºC. Subsequently, iView DAB (Ventana) was carried out for visualisation. In our practise, 300 cases of breast cancer specimens were compared with this SP3 protocol in comparison with DAKO FISH (protocol: see below) yielding excellent concordance. Similarly, 4B5 was applied in prediluted form as provided by the manufacturer.

For scoring of HER2 immunoreactivity the modified Herceptest™ 4-tiered scoring system developed for gastric adenocarcinoma by Hofmann James Boers -HER2 in gastroesophageal adenocarcinomas p.8

RESULTS

Tumor characteristics (table 1)

Histologic characterics and the anatomical location of the 146 gastro-esophageal tumours are presented in table 1. Biopsies of 72 adenocarcinomas were from the Esophago-Gastric Region (EGR); 44 (61%) from the distal esophagus and 28 (39%) from the gastric cardia. 63 were classified as intestinal type, 6 as mixed and 3 as mucinous. 74 adenocarcinomas were from the distal stomach; 24 (32%) in the gastric body and 50 (68%) in the antrum. 54 were of intestinal type, 9 mixed, 9 diffuse and 2 of mucinous type.

HER2 immunostains (table 2)

SP3 immunoreactivity (figure 1) was completely absent in 125 (86%) cases. An immunoscore of 1+ was seen in 4, 2+ in 6 and 3+ in 11 cases. Membranous 4B5 immunoreactivity (figure 2) was absent in 106 (72%) cases; immunoscores of 1+ were present in 17 cases, 2+ in 6 and 3+ in 17 . All cases with immunoscores of 1+ and higher showed immunoreactivity in at least 10% of tumor cells. U-shaped basolateral staining was quite often noted. Background staining was enterily absent with the SP3antibody. The 4B5 stains showed invariably extensive cytoplasmatic background staining of the gastric foveolar layer (figure 5A); intestinal metasplasia when present also showed this staining pattern but less substantial. In addition, cytoplasmatic background staining of tumor was noted in 40 (27%) cases of which 7 (5%) strong with nuclear immunoreactivity. In additional 2 cases, only strong background staining was noted without notable membranous staining (figure 5B).

HER2 SISH / FISH versus Immunoscore (tables 3A and 3B)

SISH was performed in all 146 cases (table 3A; figure 3). In some cases of SISH some nuclear haze was present, possibly as a result of fixation time of approximately 6h (figure 5C). All 17 cases with SP3 immunoscores 2+/3+ were amplified as were 5 out of 129 (4%) cases with negative SP3 immunohistochemistry (immunoscores 0/1+). Only 1 James Boers -HER2 in gastroesophageal adenocarcinomas p.9

SP3-immunoscore 1+ were 2+ in the 4B5 in 2 cases, and 1+ in one case. Two cases with strong 4B5 background staining of nuclei (but no membranous staining) were not amplified.

Sensitivity for amplification was 77.3% for SP3 and 95.5% 4B5 ' IHC positive' cases as defined by immunoscores 2+/3+. Specificity was 100% for SP3-positive IHC and 98.4% for 4B5-positive IHC, respectively .The positive predictive value (PPV) of SP3-positivity was 100% and the negative predictive value (NPV) 96.1%. For 4B5 the PPV was 91.3% and the NPV 99.2%.

Of 42 performed FISH procedures (figure 4) the results were identical to SISH. 22 cases were amplified (table 3B). Granular red background staining was seen in a minority of cases in both tumor and normal epithelial cells (figure 5D).

Heterogeneity of HER2 positivity (table 4)

Heterogeneity of HER2-immunoreactivity was the dominant pattern, and areas of HER2 

DISCUSSION

In a study of 146 cases with biopsies of primary esophagus and gastric adenocarcinomas, frequent HER2-immunoreactivity using 2 novel rabbit monoclonal antibodies was identified. Both SP3 and 4B5

immunostaining had a high positive predictive value for HER2-amplification. 4B5 had a much higher negative predictive value than SP3. SISH -when compared with FISH in selected cases -yielded identical results compared with FISH. HER2-amplification was most often present in biopsies of esophagus and gastric cardia adenocarcinomas (27% and 18%, respectively); amplification was less frequent in adenocarcinomas of the body and antrum region (7%).

Many studies have been published on the concordance of HER2 immunohistochemistry and in situ hybridisation in breast cancer [START_REF] Wolff | American Society of Clinical Oncology/College of American Pathologists Guideline Recommendations for Human Epidermal Growth Factor Receptor 2 Testing in Breast Cancer[END_REF] , usually focusing on the rabbit polyclonal antibody A408 (used in HercepTest) or the mouse monoclonal CB11 (used in the previous generation of Ventana Pathway®), both FDA-approved kits. In daily practice the application of these antibodies results in a relatively high percentage of equivocal 2+-immunoscores. In order to achieve an unequivocal 3+immunoscore pattern in cases with high amplification a high background in normal tissue has to be accepted precluding easy and reproducible assessment of immunohistochemistry. The new generation of more avid rabbit monoclonal antibodies has been developed in order to produce better signal-to-background patterns. In the field of Estrogen Receptor-immunohistochemistry, the new SP1antibody has become an acclaimed test. SP3 and 4B5 are new rabbit monoclonal antibodies directed against the intracellular and extracellular of the HER2-receptor, respectively.

Ricardo et al [START_REF] Ricardo | HER2 evaluation using the novel rabbit monoclonal antibody SP3 and CISH in tissue microarrays of invasive breast carcinomas[END_REF] James Boers -HER2 in gastroesophageal adenocarcinomas p.13 junction had a HER2-positivity of 20.9% and 33.2%, respectively. This is substantially higher than most reports including the present study. In contrast to the present study, they found 4.9% FISH positive cases in which IHC was completely negative, and a 15% amplification rate when immunoscore was 1+. Subsequent analysis failed to show clinical benefit of trastuzumab in the FISHpositive but immunonegative subgroups. Another possible explanation might be that patients with advanced disease only were accrued for the ToGA trial while HER2-amplification could be to be a late event in oncogenesis. The average HER2-positivity rates of the patients included in the ToGA at the time of the report of Bang et al. did not vary according the geographical region (Europe or Asia) but was a function of histological type in concordance with our study.

The few larger studies with in situ hybridisation confirmed HER2 status in esophageal adenocarcinoma report a HER2-positivity rate of at least 15%. Our 27% HER2 amplification rate is in line with substantial higher HER2-positivity in esophageal carcinoma rather than (distal) gastric adenocarcinoma. Unfortunately, questions concerning definitions, segmentation of oncological entities, division of treatment groups and different research interests hinder a comprehensive view of HER2-positivity rates of the anatomical region comprising the distal esophagus and the entire stomach.

An important difference in HER2 immunoreactivity and amplification between breast cancer and gastro-esophageal adenocarcinomas is the striking heterogeneity of HER2-positivity in the latter. The 2007 ASCO/CAP HER2 Guidelines [START_REF] Wolff | American Society of Clinical Oncology/College of American Pathologists Guideline Recommendations for Human Epidermal Growth Factor Receptor 2 Testing in Breast Cancer[END_REF] in breast cancer demands HER2-immunoreactivity/amplification in at least 30% of breast cancer tumor areas in order to render a HER2-positivity as a conclusion.

Hofmann et al [START_REF] Hofmann | Assessment of a HER2 scoring system for gastric cancer: results from a validation study[END_REF] propose to allow even less than the original HercepTest 10% 3+ pattern of immunoreactivity in biopsies of gastric carcinomas; in resection specimens the 10% threshold is retained. The considerable heterogeneity of HER2-positivity -73% of all HER2-amplified cases in our study -suggests that HER2 amplification is a late event in gastro-esophageal adenocarcinomas.

Nevertheless, a recent report of a large phase III trial using trastuzumab (ToGA trial [START_REF] Van Cutsem | Efficacy results from the ToGA trial: A phase III study of trastuzumab added to standard chemotherapy in first-line human epidermal growth factor 2 (HER2)positive advanced gastric cancer[END_REF] ) showed clinical benefit, especially in the group with both FISH positivity and an immunoscore of at least 2+ using Herceptest. The magnitude of clinical benefit is similar to metastatic breast carcinomas. This is remarkable considering the heterogeneous HER2-positivity in gastric adenocarcinomas in contrast to breast cancer, in which more than 95% of HER2-positive cases are homogeneously HER2-amplified.

Recently, Marx et al. [START_REF] Marx | HER-2 amplification is highly homogenous in gastric cancer[END_REF] 

reported highly homogeneous HER2 amplification in multiple sections obtained
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Deleted: At least one other phase III trial (www.clinicaltrials.gov; NCT00680901) is in progress using the drug lapatinib (directed against both HER1 and HER2). James Boers -HER2 in gastroesophageal adenocarcinomas p.14 from 8 highly amplified cancers. Possibly, this is a selection, as they studied 166 surgically resected gastric cancers cases, 27 of which showed unequivocal amplification.

Silver in situ hybridisation is a recently introduced technique being somewhat similar to CISH in that a conventional microscope can be used to assess the probe signals. Reports are still limited 29, 36 with less than 150 cases examined; so far, good correlations between FISH and SISH are described. In our study, 42 cases yielded identical results using both techniques. Assessment of HER2/Chromosome 17 signal in the multiple biopsies was much faster and easier with SISH in comparison with FISH, and allows good correlation between IHC and SISH using conventional techniques as ink-marking.

Most contemporary studies outside trials use the very cost-effective tissue micro-array (TMA)

technique. However, given the high incidence of heterogenous HER2-immunoreactivity/amplification, we felt that using the TMA technique in this field would yield an underestimation of the incidence of HER2-amplification rates. While we did not study resection specimens, the claim of Marx et al. [START_REF] Marx | HER-2 amplification is highly homogenous in gastric cancer[END_REF] that HER2 amplification is highly homogenous is contradicted by our findings in biopsy material.

In conclusion, HER2 amplification is present in a significant proportion of esophago-gastric region adenocarcinomas (24%) but at a much lower rate in the distal stomach (7%). Both rabbit monoclonal antibodies SP3 and 4B5 can be used for initial screening for possible amplification though the 4B5 antibody has the highest negative predictive value. FISH and SISH yields identical results. The SISH assay offers relatively easy and fast assessment. Our findings provide important guidance for HER2testing in gastroesophageal adenocarcinomas for patients where anti-HER2 treatment is considered. NOTE: we discarded original panel 3&4, which is and was in .eps format as required. However, the new panel 3&4 can now not be uploaded for .eps file format was not accepted. We would like to know how we can upload the new panel 3&4. As for now, we have a low resolution net figure 3D as a example to show to the reviewer. 240x199mm (100 x 100 DPI)

  case out of 123 with 4B5 immunoscores 0/1+ was amplified, and 21 out of 23 (91%) cases with immunoscores 2+/3+. The 2 amplified cases with SP3-immunoscore 0 were scored 2+ in the 4B5 immunohistochemistry. The 3 amplified cases with Deleted:
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 34 Figure 3 / 4. Figure 3 (SISH) and 4 (FISH) with identical cases. 3A and 4A: high amplification; 3B and 4B: low amplification; 3C and 4C: (lower magnification) area with (white arrow) and without (yellow arrow) magnification; 3D: Chromosome 17 SISH: polysomy with > 3 copies chromosome 17 per nucleus; 4D: polysomy. FISH: red dots = HER2; green dots = Chromosome 17.

Figure 5 .

 5 Figure 5. A: 4B5 IHC: background staining in foveolar layer of gastric epithelium; B: 4B5 IHC: strong nuclear and cytoplasmic background staining in a diffuse type adenocarcinoma; C: HER2 SISH: nuclear haze; D: FISH: red granular background staining of some nuclei (encircled) among nuclei showing high amplification.

Figures 1 / 2 .Figure 5 .

 125 Figures 1 / 2. Figures 1 (SP3 IHC) and 2 (4B5 IHC) show identical cases. 1A: basolateral staining in SP3 (Score 1+) but in 2A a 3+ staining pattern in 4B5; 1B and 2B: 1+ staining in both SP3 and 4B5; 1C and 2C (low magnification): heterogeneous staining with 3+ pattern in the right half of the tumor and a 1+ staining in the left side, identical in SP3 and 4B5; 1D and 2D: detail of the 1+ / 3+ transition zone. 144x219mm (600 x 600 DPI)

  

  The study includes biopsies of 178 consecutive patients with the diagnosis of adenocarcinoma of the stomach or distal esophagus (study period 1999 -2007). Sufficient material for immunohistochemistry (IHC) and in situ hybridisation (ISH) studies was available in 146 cases with formalin-fixed, paraffinembedded primary tumour biopsies. The average number of biopsies per case was 5.8 (range, 2 -14, S.D. 2.4). Location of the tumor was noted (distal esophagus, gastric cardia, body, or antrum).
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HER2 amplification and anatomical location/histological type (table5) Of

  James Boers -HER2 in gastroesophageal adenocarcinomas p.10Of the tumors situated in the EGR, 17 (24%) were HER2 amplified: 12 out of 44 distal esophageal adenocarcinomas and 5 of 28 cardia carcinomas. In the distal stomach, 5 (7%) showed HER2 amplification: 2 of 24 body and 3 of antrum carcinomas.
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amplification closely matched positive HER2-immunoreactivity. Percentage of tumor staining for an antibody without regard of immunoscore, the number of positive biopsies and/or calculated H-score did not predict amplification status. The only generalisation that could be made was that most amplified cases had a 2+/3+ immunoscore in SP3, and 3+ (any percentage) or 2+ (> 50% tumor area) in 4B5 IHC.

Polysomy

Polysomy defined as ≥ 3 chromosome 17 copies per cell was present in 28 cases (19.2%). Polysomy was noted in 7 out of 22 (32%) amplified cases showing invariably ≥ 5 HER2 signals per nucleus. In contrast, polysomy present in 21 out of 104 cases had < 5 HER2 signals per nucleus Therefore, assessment of polysomy -quite often a striking finding in tumours in our study-did not contribute to the prediction of amplification. the total of 117 adenocarcinomas of the intestinal type, 20 (17%) showed HER2-amplification; 17 cases were located in the EGR and 2 in the distal stomach. Two out of 15 cases (13%) with mixed type type histology were also amplified located in the distal stomach. None of the 14 cases with diffuse or mucinous types showed amplification.
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 1 This study has been supported with an unrestricted scientific grant by Roche b.v., Woerden, The Histologic 37 classification and anatomical position of the adenocarcinomas.
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 2 SP3 versus 4B5 HER2 immunoscores.

							Formatted Table
				4B5		
	SP3	0	1+	2+	3+	total	
	0	105	15	5	0	125 (86%)	
							Deleted: 0
	1+	1	2	1	0	4 (3%)	Deleted: 2
	2+	0	0	0	6	6 (4%)	
							Deleted: 1
	3+	0	0	0	11	11 (7%)	
							Deleted: 5
		106	17	6	17		Deleted: 7
	total	(72%)	(12%)	(4%)	(12%) 146 (100%)	

Table 3A .

 3A HER2 SP3 and 4B5 immunoscores versus Silver in situ hybridisation (SISH)

				James Boers -HER2 in gastroesophageal adenocarcinomas p.20
			ISH				ISH	
	SP3	neg	pos	total	4B5	neg	pos		total
	0	123 (98%)	2 (2%)	125	0	106 (100%)	0 (0%)		106
	1+	1 (25%)	3 (75%)	4	1+	16 (94%)	1 (6%)		17
	2+	0 (0%)	6 (100%)	6	2+	2 (33%)	4 (66%)		6
	3+	0 (0%)	11 (100%)	11	3+	0 (0%)	17 (100%)	17
	total	124	22	146	total	124	22		146
	Table 3B. HER2 SP3 and 4B5 immunoscores versus FISH ISH SP3 neg pos total 4B5 neg 0 19 (90%) 2 (10%) 21 0 2 (100%) F o r	ISH pos 0 (0%)	total 2
	1+ 2+ 3+ total	1 (25%) 0 (0%) 0 (0%) 20	3 (75%) 6 (100%) 11 (100%) 22	4 6 11 42	1+ 2+ P 16 (94%) 2 (33%) 3+ 0 (0%) e total 20 e 17 (100%) 17 1 (6%) 17 4 (66%) 6 22 42 r
						R	
							e
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Table 4 .

 4 SP3 and 4B5 immunoscores versus percentage IHC positive cells in amplified/nonamplified

	tumors												
				ISH negative					ISH positive		
			% pos cells in IHC				% pos cells in IHC		
			1-	11-	51-	76-	sub-		1-	11-	51-	76-	Sub-
	SP3	0	10	50	75	100	total	SP3 0	10	50	75	100	total
	0												

Table 5 .

 5 Number (and percentage of biopsies) of HER2 amplified cases versus Laurén classification and anatomical location.

							Deleted: 6
							Formatted Table
				Anatomical position
				Total			Total
	Laurén	esophagus cardia	EGR	body	antrum	distal stomach
	intestinal 12 (30%) 5 (22%) 17 (27%) 1(7%) 2 (5%)	3(6%)
	mixed	0 (0%)	0 (0%)	0 (0%) 1 (17%) 1 (33%)	2 (22%)
	diffuse	0 (0%)	0 (0%)	0 (0%)	0 (0%) 0 (0%)	0 (0%)
	mucinous	0 (0%)	0 (0%)	0 (0%)	0 (0%) 0 (0%)	0 (0%)
	total	12 (27%) 5 (18%) 17 (24%) 2 (8%) 3 (6%)	5 (7%)

Table 6 .

 6 HER2 status in studies with ISH on adenocarcinomas 1C and 2C (low magnification): heterogeneous staining with 3+ pattern in the right half of the tumor and a 1+ staining in the left side, identical in SP3 and 4B5; 1D and 2D: detail of the 1+ / 3+ transition zone.

							Deleted: 8
							Deleted: Table 7. Percentage
		Reference	method	n (total) n (pos)	% (pos)	Formatted Table HER2-positivity ¶	... [2]
	Stomach	Ishikawa 38	FISH	105	19	18%
		Takehana 14	FISH	352	29	8%
		Risio	18	FISH	72	11	15%
		Varis	39	CISH	52	9	17%
		Tanner	11	CISH	131	16	12%
		Park	9	FISH/CISH	182	7	4%
		Yano 40	FISH	200	54	27%
		Kim	8			FISH	248	19	8%
		Barros-Silva 19	FISH	463	38	8%	Formatted: Font: (Default) Arial
		Marx 1	FISH	166	27	16%	Formatted: Font: (Default) Arial
							total	1.981	229 mean 12%
	Esophagus Brien 16	FISH	63	12	19%
		Tanner	11	CISH	100	24	24%
		Reichelt 4	FISH	110	16	15%
							total	273	52 mean 19%
	FISH: fluorescence in situ hybridisation; CISH: chromogenic in situ hybridisation
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 4 SP3 and 4B5 in relation to amplification

		SP3	4B5
	concordance	96,6% 97,9%
	discordance	3,4%	2,1%
	positive predictive		
	value	100,0% 91,3%
	negative predictive		
	value	96,1% 99,2%
	sensitivity	77,3% 95,5%
	specificity	100,0% 98,4%
		Page Break	
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Table 7 .

 7 Percentage HER2-positivity

			Anatomical position	
							Total
				Total			distal
	Laurén	esophagus cardia	EGR body antrum	stomach
	intestinal	30%	22% 27%	7%	5%	6%
	mixed	0%	0% 0%	17%	33%	22%
	diffuse	0%	0% 0%	0%	0%	0%
	mucinous	0%	0% 0%	0%	0%	0%
	total	27%	18% 24%	8%	6%	7%
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