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      Abstract

      


      Background


      Cambodia is considered to be endemic to chronic gastritis due to Helicobacter pylori (HP). Prevalence of HP is more than 70% inferred from the literature of neighboring countries. However, Cambodia, being a developing nation, doesn't have enough resources for the screening of HP. On the other hand, after the Kyoto Global Consensus in 2015, risk evaluation of gastric carcinoma based on endoscopic findings with image-enhanced modalities and magnification allows diagnosis of gastritis with a high degree of accuracy. Also, the Kyoto scoring system using five endoscopic features (atrophy, diffuse redness, intestinal metaplasia, enlarged folds, and nodularity) has been proposed as a simplified method.


      Method


      We retrospectively reviewed the images of 62 patients with upper Gastro Endoscopic (GI) examinations from April 2014 to August 2016 at Sun International Clinic, Cambodia. The Kyoto scoring system and the Operative Link on Gastritis Assessment (OLGA) staging system are evaluated to see the correlation between them using SAS program and determine a cut-off point of the Kyoto scoring system.


      Result


      Mean age (46.2) [minimum: 23, maximum: 72], male/female (33/29). The endoscopic findings are as follows; The OLGA staging system (Stage 0: 11, Stage I: 14, Stage II: 26, Stage III: 8, Stage IV: 3), evaluated determinants of the Kyoto score (atrophy: 41, enlarged/tortuous fold: 8, nodularity: 0, intestinal metaplasia: diffuse redness: 21. High-risk (Stage III & IV)/low-risk (Stage I & II) group based on the OLGA staging system: 11/51. Spearman's Rank Order Correlation between them is 0.737, suggesting a strong correlation. The suggested cut-off point in the Kyoto scoring system is 6 (p ≤ 0.001).


      Conclusion


      There is a high potential for endoscopic screening using the Kyoto scoring system for risk evaluation of gastric carcinoma. The Kyoto scoring system can make screening less cumbersome and less expensive, and be employed in developing countries with constrained resources.
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      Introduction

      


      Helicobacter Pylori (HP) is a gram-negative bacterium discovered by Barry Marshall and Robin Warren in 2005 [1]. It is well known that HP infection contributes to cause chronic gastritis, peptic ulcer, Mucosa-Associated Lymphoid Tissue (MALT) lymphoma, gastric cancer and idiopathic thrombocytopenia [2]. Also, atrophic gastritis and intestinal metaplasia are risk factors for gastric ulcers and gastric cancer [3]. Therefore, an accurate risk classification system using these findings for HP related gastric cancer is meaningful to treat and diagnose.


      The global prevalence of HP infection is more than 50% [4]. In developing countries especially in Asia, HP infection is markedly more prevalent [5]. Cambodia, being a developing nation, is considered to be endemic to chronic gastritis due to HP. Although data about prevalence of HP and gastritis in Cambodia does not exist, it is estimated that prevalence of HP is more than 70% inferred from the literature of neighboring countries [6]. The high prevalence of HP infection suggests that public-health interventions should be considered. Also, Cambodia doesn't have enough resources for the screening of HP including skilled endoscopist and latest equipment. These situations lead to persistent high morbidity of HP in this country.


      To diagnose and stratify patients based on ones' risk of gastric cancer, histological staging systems such as the Operative Link on Gastritis Assessment (OLGA) system [7] and the Operative Link on Intestinal Metaplasia (OLGIM) [8] are useful for risk stratification. These staging systems provide relevant clinical information. The stage of gastritis results from the combination of the extent of atrophy (scored histologically) with its topographical location (resulting from the mapping protocol).


      On the other hand, technology in endoscopy has been developed dramatically. Recently, using magnified endoscopy, clinician can obtain diagnosis from its image as accurate as pathological diagnosis. In 2015, The Kyoto Global Consensus Meeting was convened to develop global consensus on classification of chronic gastritis and duodenitis, appropriate diagnostic assessment of gastritis and recommended treatment HP gastritis [9]. In addition, the Kyoto scoring system of gastritis based on endoscopic findings has been proposed [10]. However, there are little evidences to address the efficacy of classification by the Kyoto scoring system.


      Since the Kyoto scoring system can make screening less cumbersome and less expensive, if the Kyoto scoring system would provide equivalent information with pathological findings for risk evaluation of gastric carcinoma, the Kyoto scoring system has high potential for endoscopic screening in developing countries with constrained resources.


      Method

      


      We retrospectively investigated 62 cases of chronic gastritis at Sun International Clinic, Phnom Penh, Cambodia, with upper Gastroendoscopic (GI) examinations from April 2014 to August 2016 using upper GI endoscope (GIF-H170, Olympus, Tokyo). Five key features from the Kyoto scoring system and the OLGA staging system were evaluated to see the correlation between them using SAS program and determine a cut-off point of the Kyoto scoring system. All patients were scored according to the Kyoto scoring system by one non-expert endoscopists. HP status was not evaluated.


      The OLGA staging system is based on pathological findings [7]. Different biopsy locations have been suggested for both the oxyntic and the antral mucosa have to be examined. Therefore, taking 5 biopsy samples (3 from them ucosecreting compartment and 2 from the oxyntic compartment) are recommended [7]. Table 1 shows the way to classify into the OLGA stages. For each biopsy sample, each strip is labeled according to its site of origin (antral/angular = A, corpus = C). Assessing atrophy at each compartment level by calculating each mean value, the final prevalence of atrophy at each compartment is calculated and scored on a four-tiered scale (no atrophy = 0%: score = 0, mild atrophy = 1-30%: score = 1, moderate atrophy = 31-60%: score = 2, severe atrophy = > 60%: score = 3) [7] high-risk (III/IV) The OLGA stages is consistently associated Invasive or intraepithelial gastric neoplasia [7].


      
        Table 1: The OLGA staging system. Stage is scored in following way: 1) Scoring atrophy at each single antral/angular biopsy level (row) and corpus biopsy level (column); 2) Calculating mean of degree of atrophy in antral/angular level (A) and corpus level (C); 3) The final prevalence of atrophy at each compartment is calculated and scored on a four-tiered scale (no atrophy = 0%: score = 0, mild atrophy = 1-30%: score = 1, moderate atrophy = 31-60%: score = 2, severe atrophy => 60%: score = 3) [7]. View Table 1

      


      The Kyoto scoring system evaluates atrophy, enlarged fold, nodularity, intestinal metaplasia and diffuse redness, and calculates risk score of gastric carcinoma [Range: 0-8] [9] (Figure 1). Atrophy is evaluated based on the degree of atrophy by Kimura-Take moto classification range C-0, C-I, C-II, C-III, O-I, O-II, and O-III. C-0 and C-1 score 1, C-2 and C-3 score 2 and O-1, O-II and O-III score 3. Intestinal metaplasia is evaluated based on its distribution. [Score 0 (none), score 1 (antrum), score 2 (antrum-body)] Enlarged fold is evaluated by its thickness. [Score 0 (< 4 mm), score 1 (> 5 mm)] Nodular scores 1 if it exists and 0 if not. Diffuse redness is evaluated by the degree of visibility of Regular Arrangement of Collecting Venules (RAC) at body. [RAC (+): score 0, RAC (partly): score1, RAC (-): score 2] [10]. Although the Kyoto scoring system has been developing as a new diagnostic scale for gastritis, no cut-off value is reported for risk evaluation for gastric cancer.


      
        [image: ] Figure 1: The Kyoto scoring system. Atrophy is evaluated based on the degree of atrophy by Kimura-Take moto classification range C-0, C-I, C-II, C-III, O-I, O-II, and O-III. C-0 and C-1 score 1, C-2 and C-3 score 2 and O-1, O-II and O-III score 3. Intestinal Metaplasia is evaluated based on its distribution. [Score 0 (none), score 1 (antrum), score 2 (antrum-body)] Enlarged Fold is evaluated by its thickness. [Score 0 (< 4 mm), score 1 (> 5 mm)] Nodular scores 1 if it exists and 0 if not. Diffuse Redness is evaluated by the degree of visibility of Regular Arrangement of Collecting Venules (RAC) at body. [RAC (+): score 0, RAC (partly): score1, RAC (-): score 2] [9]. View Figure 1

      


      Result

      


      The mean age in this sample was 46.2 years old [minimum: 23, maximum: 72]. The proportion of males (n = 33) was higher than females (n = 29). Table 2 shows the OLGA risk stratification. The number of high-risk group for gastric cancer is 11 as well as that of low-risk group is 51. Using the Kyoto scoring system, 5 factors were evaluated as follows; Atrophy (n = 41), Enlarged fold (n = 8), Nodularity (n = 0), Intestinal metaplasia (n = 35), Diffuse redness (n = 21). Then, we computed scores (Table 3). The concordance of the OLGA and the Kyoto scoring system was evaluated by Spearman's Rank order correlation, which was 0.738 (p = 0.01). If we set cut-off value for the Kyoto scoring system as 6, high or low-risk groups by the Kyoto scoring system was compatible with those by the OLGA scoring system. [Sensitivity: 100.00% (95% CI - 71.51% to 100.00%), specificity: 100.00% (95% CI - 93.02% to 100.00%)]. The distributions using the Kyoto scoring system and the OLGA are shown in (Figure 2), which revealed significant correlation between the Kyoto scoring system and the OLGA (p = 0.01).


      
        Table 2: The OLGA stage in this study (n = 62). View Table 2

      

      

      
        Table 3: The Kyoto scoring system in this study (n = 62). View Table 3

      

      

      
        [image: ] Figure 2: Distribution of patient in this study using the OLGA staging system and the Kyoto scoring system. View Figure 2

      


      Discussion

      


      In this study, 82.3% of patients were estimated as low risk of gastric carcinoma for the OLGA. Before we analyzed these data, we hypothesized that we could apply this percentage and estimate cut-off value on the Kyoto scoring system if these scoring/staging systems were compatible. As the result, we identified compatibility between the OLGA and the Kyoto scoring system, and estimated cut-off value as 6 for the Kyoto scoring system. Figure 2 showed that each distribution was apparently different. However, using cut-off value "6" for the Kyoto scoring system, we found significant correlation between the Kyoto scoring system and the OLGA.


      The identification and management of chronic gastritis are important for preventing from developing gastric cancer. The degree of atrophy with intestinal metaplasia contributes to current and future risk for developing differentiated gastric cancer [3,11]. The cancer rate based on Kimura-Take moto classification is 0% for C-I type, 0.25% for C-II, 0.71% for C-III, 1.32% for O-I, 3.70% for O-II, and 5.33% for O-III, which showing a significant increase in the detection rate as atrophy progresses [12]. The Kyoto scoring system attempts to classify a risk of gastric cancer with five endoscopic findings associated with HP infection [10]. Severity and extent of atrophic gastritis and intestinal metaplasia are well established as indicators of the increased risk for developing gastric cancer [9,13]. Distinctions between the OLGA and the Kyoto scoring system are that the OLGA uses only the atrophy score alone and the Kyoto scoring system is based on endoscopic findings instead of pathological diagnosis like the OLGA. This study tried to confirm the degree of correlation between these two staging system so that we could determine who was high/low-risk for gastric cancer.


      After diagnosing HP positive gastritis, eradication of HP is strongly recommended to decrease the gastric cancer risk [3,14]. In a meta-analysis of randomized controlled trials using HP positive healthy asymptomatic individuals, the relative risk for developing gastric cancer with eradication therapy compared with placebo or no treatment was 0.66 [15]. After eradication therapy, the total score of the Kyoto scoring system would be expected to decrease due to improve diffuse redness and hypertrophy of gastric folds. However, some problems in developing countries are to be burdens to patients living in those countries. First of all, there is insufficient insurance system. Even if some patients without insurance were diagnosed as HP positive gastritis and should have taken eradication therapies, they could not afford on their own and were not willing to take medication. Secondly, skills and equipment concerning endoscopy are insufficient. It is difficult to find skilled endoscopist. Also, endscopist mostly uses conventional endoscopy and magnified endoscopy is not available. Therefore, addressing accurate risk in simple way is important for patients to be motivated to take further treatment and examination and for clinicians to diagnose correctly. This study sheds light on the potential of the Kyoto scoring system for endoscopic screening in developing countries.


      Using cut-off value can be a potential method to screen a larger population in an efficient and inexpensive way, which is vital for developing nations. In this study, endoscopic findings were evaluated not by well-experienced endoscopist (Experience of endoscopic procedure is 500-1000 cases) because endoscopists in Cambodia were not skilled. Although committee of the Japanese Society of Gastroenterology recommend for endoscopists to examine patient with magnified endoscopy to use theKyoto scoring system and conclude cconventional endoscopy is mostly an inadequate tool for diagnosing atrophy and intestinal metaplasia [9], this results revealed a conventional endoscopy was useful for risk-classification of gastric cancer to obtain equivalent results of pathological findings if we used cut-off value of theKyoto scoring system. However, at this point, it remains mandatory that a biopsy should be carried out in addition to endoscopic diagnosis. More studies should be conducted in future with larger sample size so that this staging system provides relevant clinical information.


      Limitations

      


      This study contains small number of cases. The Kyoto scoring system categorizes the endoscopic characteristics of HP infection-associated gastritis and identifies patterns associated with a high risk of gastric cancer [16]. We could not obtain HP status data for all patients because of its cost. Also, some patients are not willing to take eradication therapy due to its cost and their knowledge that falls short of understanding importance of eradication therapy. Therefore, future studies will need to compare the gastritis scores before and after eradication as a prospective study.


      Conclusion

      


      In conclusion, we addressed that the scores of the Kyoto scoring system provided clinically useful to stratify patients with high risk for early-stage gastric cancer. This result gives light on the potential of conventional endoscopy performed by non-expert endoscopist, and enable clinicians in developing countries easily to categorize risk of gastric carcinoma. Further investigations are needed to confirm correspondence rate in larger sample.
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