Correlation of the upper gastrointestinal endoscopy images with biopsy microscopical lesions (including the quantitative evaluation of gastric neuroendocrine cells) – during proton pump inhibitors treatment of the patients with non-erosive- and erosive- gastroeosephageal reflux disease [NGERD and EGERD].
Algorithm for the automated evaluation of microscopical diagnostic criteria in GERD biopsy.
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I. Individuals with the typical gastro-oesophageal reflux (GER) symptoms of heartburn and acid regurgitation constitute a heterogeneous group. There are also GER patients [pts] asymptomatic clinically. GER with troublesome symptoms occurs in 10–20% of the Western population[ and is considered as a disease [GERD] (according to the Montreal definition)(1). About 20-40% of these individuals have erosive GERD [EGERD] (according to the Montreal Definition). 
The study will include 2 groups of symptomatic reflux pts: with non erosive GERD [NGERD] and EGERD microscopical lesions.  Study of “defined GERD pts” will include individuals with: reflux symptoms that occurred at least weekly, symptoms that were 'frequent' or moderate to severe; a physician diagnosis of GERD; pathological oesophageal pH, determined by 24-h pH-metry. 
The GERD pts will be classify according to endoscopic images, pathomorphological oesophageal lesions, response to PPIs therapy (modification of a treatment protocol), 

II. Various endoscopic oesophageal images are seen in GERD pts. 
Minimal changes (modified classification LA). These endoscopic appearance will be correlated with the morphologic lesions at the beginning of PPIs treatment and during response to therapy (healing process).
III. Another aspect of the study is value of biopsies. Biopsies are mandatory to exclude imitations of GERD such as: eoesinophilic eosophagitis, moniliasis, othe viral/bacterial infections) and confirm GERD. There are still unanswered questions, which will be taken into consideration in our studies.
a/ It is not proved when reflux disease is healed: after symptoms relief or after histological normalization of the epithelium?

b/ What degree of structural squamous epithelial abnormalities should be defined as related to reflux disease: starting from normal mucosal appearance, minimal changes up to erosive form.  
c/ Biopsy sensitivity in reflux disease (from representative areas). 

In many published studies the biopsies were taken in a non-standardised way. Our study will include the complete number of oesophageal specimens as well as gastric specimens: distal part, 2 cm above line Z and from line Z.  
The standardised biopsy protocol and further oesophageal biopsy assessment will comprise the new histopathological criteria (Fiocca R et al: Human Pathol, 2009; in press) enriched with automated quantitative analysis methods for diagnosis and classification of severity of oesophageal lesions. The microscopically results oesophageal biopsies will be correlated gastric mucosa histopathology, as well as with the clinical data of GERD. 
The microscopical oesophageal and gastric (inflammatory) lesions will be evaluated and correlated the gastric lesions including quantitative evaluation of the neuroendocrine cells as response to PPIs.   
PROGRAM  of the STUDY
1. Disease conditions (definition, epidemiology)

2. Diagnosis 

· clinical diagnostic criteria: selection of the pts (200 pts questionnaired, symptomatic GERD, untreated/treated by other than PPIs, period of symptoms). 

· Endoscopic appearances of symptomatic GERD patients classified according to the LA classification of oesophagitis modified by Hoshihara and Hongo:
· Grade N 
normal mucosa

· Grade M 
minimal changes of mucosa such as erythema, whitish turbidity

· 
Grade MW 
white blurring changes such as acanthosis

· 
Grade MR 

red changed such as dilated capillaries

· Grade A 
non-confluent mucosal break <5mm in length

· Grade B
non-confluent mucosal break with>5mmin length in maximum

· Grade C
confluent mucosal break <75% circumferential

· Grade D
 confluent mucosal break >75% circumferential
Plus other seen anbormalitis such as:
· irregularity of the Z line (a/zigzag, b/ elevated, c/ both: a and b).
·       24pH-impendace monitoring. Abnormal acid exposure by pH monitoring is valuable information on reflux dis. In individuals without mucosal breaks, but normal pH-metry dose not exclude the dgn of reflux disease.
· Serum gastrin and somatostatin concentration 
3. Biopsy - standard procedures: 

· Oesophageal: 4 specimens, one in each quadrant from 2 cm above Z line

One specimen from Z line
      (Each specimen will be taken from the top of mucosal folds. Avoiding or also with erosive changes)

· Gastric biopsy:  5 specimens acc.: cardia 1, antrum 2, body 2.

       Each specimen in a separate container. Fixed, embedded in paraffin, cut into 4-6 um thick section, stained with H&E. 

A/ Light microscopicy evaluation of oesophageal biopsies with new histological criteria including our innovative methods (H&E and ihc - CD3 and CD20). Histological critertia used for the classification of epithelial lesions: a/ total epithelial thickness (micrometer); b/ proliferation of basal cells layers (thickness in micrometer by automated image analysis, index Ki-67 [MIB-1] by automated CAMI method);  c/ papillary length (micrometer); d/ Dilated Intercellular Spaces [DIS] at 100x (instead of grades of severity we will design an automated method for quantitative study based on immunohistochemical staining); e/ number of inflammatory cells (eosinophils, neutrophils, mononuclear cells T-cell and B-cells by ihc staining; 40x high power fields); presence of necrosis/erosion. Automated image analysis methods for the morphometric study (ihc staining against desmoglein 3 – marks the intercellular spaces within the parabasal zone of squamous epithelium is consider as a marker??). Classification of the lesions.
B/ Light microscopicy evaluation of gastric biopsies (H&E and ihc – serotonin (in cardia specimen), somatostatin and gastrin – antrum and body). Classification of the mucosa appearance according to the Sydeny classification. Quantitative analysis of the neuroendocrine  [NE] stained immunohistochemically with the automated image analysis method (CAMI).

4. Treatment of the pts: Omeprazol 2x 20 mg continuously for 6 -12 months with ankieta each 2 months. Modification of treatment according to the results of therapy (increase of dose or implementation of H2 blockers).

5. Control investigations of the pts after 6 months and 12 months:  24pH-impendace monitoring; serum gastrin and somatostatin concentration, endoscopy and biopsy acc. to point 2 and 3.
6. Analysis of the data
 INNOVATIONS of the Project:

*Standardisation of the biopsy procedures (using complete biopsy set of specimens, implementation of new histopathological criteria and objective quantitative automated image analysis methods – algorithm for quatisation of the histological parameters used as criteria for oesophageal  biopsy in GERD pts),

*Comparative analysis of oesophageal and gastric reactions to the therapy
*Correlation of the endoscopic, and microscopic images,

*Complete important clinical data and selection of the patients with NERD and ERD disease
*Histopathological control of healing process and classification of lesions

*Subdivision of the patients into groups according to therapy response and histopathological lesions
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