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Abstract
Diffuse large B cell lymphoma (DLBCL) of the stomach is a heterogenous disease. There are tumors without histological evidence of mucosa-associated lymphoid tissue (MALT) lymphoma, which are classified as pure or de novo DLBCL and those with evidence of MALT, which are classified as DLBCL (MALT). The association between Helicobacter pylori (H. pylori) and gastric MALT lymphoma and remission with H. pylori eradication was shown in the 1990s. In recent years, scientists from Taiwan and others have shown that high-grade gastric lymphomas may be dependent on H. pylori and eradication of this microorganism is effective in these cases. This entity is biologically distinct from H. pylori (-) cases and has a better clinical outcome. There are sufficient data about the complete remission in some of these cases with brief treatment with antibiotics. With this strategy, it is possible to save some of these cases from the harmful effects of standard chemotherapy. It is time to treat these cases with H. pylori eradication. However, strict histopathological follow-up is crucial and histopathological response must be evaluated according to the scoring system proposed by Groupe d’Etude des Lymphomes de l’Adulte. If there is no sufficient response, chemotherapy must be given immediately. These results suggest that H. pylori dependency and high-grade transformation in gastric MALT lymphomas are distinct events. 
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Diffuse large B cell lymphoma (DLBCL) of the stomach is a heterogenous disease entity and includes lymphomas with or without mucosa-associated lymphoid tissue (MALT) features in WHO classification[1]. Tumors without histological evidence of MALT lymphoma, dense infiltration of centrocyte like cells in the lamina propria, and typical lymphoepithelial lesions are classified as pure or de novo DLBCL and those with evidence of MALT are classified as DLBCL (MALT)[2,3]. The association between Helicobacter pylori (H. pylori) and gastric MALT lym​phoma and remission with H. pylori eradication (HPE) is an old story. In recent years, this association has been shown in de novo gastric DLBCL and HPE is effective in this disease. There are sufficient data about HPE in these cases and it is time to treat these cases with 2 wk antibiotics and to save these cases from the harmful effects of standard chemotherapy. For this aim we can use large-scale data about HPE for MALT and we must be ready to draw an analogy from gastric MALT lymphoma for gastric DLBCL.  

In the early 1990s, a high incidence of H. pylori-related gastritis was described by Wotherspoon in patients with gastric MALT lymphoma. Complete histological remission of gastric MALT lymphoma by HPE was detected in five of six cases in 1993[4,5]. In the past 20 years, complete pathological response (pCR) in H. pylori (+) gastric MALT lymphoma has been reported in 47%-100% of these patients[6-9]. The most important factors in response to HPE are tumor stage, depth of invasion, and localization, as well as geographic region[8-10]. Lymphoma regression has been reported in > 80% of cases confined to the submucosa, and in about 50% of cases with deeper invasion. Distal lesions are more responsive to HPE than proximal lesions (92% vs 76%). A higher response rate has been found in Asian than western populations (84% vs 74%). These factors may also determine the response to HPE in gastric DLBCL. Another important point is the use of highly heterogenous pathological response criteria after HPE in MALT lymphoma studies. Scoring for histopathological response proposed by Groupe d’Etude des Lymphomes de l’Adulte, which is European Gastro-Intestinal Lymphoma Study consensus report, is the recommended system for MALT lymphomas and this scoring system must be used also for gastric DLBCL[9,11]. 

In previous years, it was believed that MALT is dependent on H. pylori and this dependency is lost with high-grade transformation. However, it has been shown that low-grade MALT lymphomas and high-grade gastric MALT lymphomas remain H. pylori dependent and potentially can be cured by HPE only[12-14]. In an early German study, pCR by HPE was reported in seven of eight cases with high-grade gastric MALT in 2001[12]. Long-term results of HPE in early-stage gastric high-grade transformed MALT lymphoma were reported by Chen et al[15] in 2005. pCR was reported in 64% of cases. After these successful results about the regression of HG lymphomas with HPE, the first prospective study was reported again by Chen et al[14]. The study of Chen et al[14] reported treatment with HPE in 16 cases with stage IE, high-grade MALT lymphomas between 1995 and 2000. H. pylori was eradicated in 15 of the 16 cases and rapid tumor regression with disappearence of large cells was seen in 10 of these 15 cases. The response was found to be adversely affected by the depth of tumor invasion, as reported in low-grade MALT lymphomas with an attractive pCR rate (66.6%) with long duration (31.2 mo)[3]. This study suggests that high-grade transformation is not associated with loss of H. pylori dependency and disappearance of large cells with HPE. This finding is similar to the results of a study from Japan in which pCR was found in four of six cases with high-grade MALT lymphoma restricted to the mucosa/submucosa, but in only one of four cases with invasion beyond the muscularis propria[13]. A retrospective but larger study was published by Kuo et al[16] 3 years ago. Fifty patients with stage IE (tumor limited from mucosa to subserosa) or stage II1E (tumor invasion detected in regional lymph nodes) H. pylori (+) gastric DLBCL between 2002 and 2009 were treated by HPE. pCR was detected in more than two-thirds of the cases with de novo DLBCL and more than half of those with DLBCL (MALT). Importantly, all the patients achieving pCR were alive and in remission at a median of 7.7 years[16]. These studies are the cornerstone for HPE in gastric DLBCL. Additionally, an important study published last year showed different biology of H. pylori-dependent gastric DLBCL. It was shown that H. pylori (+) cases had lower international prognostic score, earlier stage disease, fewer constitutional symptoms of lymphoma, higher sensitivity to standard chemotherapy, and better 5-year event-free survival (EFS) and overall survival than H. pylori-independent cases. H. pylori negativity was seen among the six detrimental prognostic factors for EFS, and CagA expression was related to better response to chemotherapy[17]. 

Although H. pylori-dependent DLBCL has a better biology and HPE may be curative in some of these cases, we must not forget that high-grade lesions may rapidly progress if they are unresponsive to HPE. For this reason, cellular and/or molecular markers predicting H. pylori-independent status of newly diagnosed high-grade gastric lymphoma are important. These markers are well known for low-grade MALT lymphoma and we can make an analogy for high-grade lesions. t(11:18) is a genetic aberration predictive for no response to HPE in low-grade lymphoma[18-21]. In contrast, t(11:18) activates the nuclear factor (NF)-(B pathway[22]. Aberrant nuclear BCL10 or NF-(B is predictive of H. pylori-independent status in low-grade gastric MALT lymphoma with or without t(11:18)[23]. However, t(11:18) is uncommon in gastric DLBCL with or without MALT properties and the absence of t(11:18) precludes its use in predicting the response to HPE in DLBCL[21]. Kuo et al[16] studied BCL10 and NF-(B in 22 cases with stage IE high-grade gastric MALT. They found aberrant nuclear BCL10 expression in seven of eight H. pylori-independent cases and in none of 14 H. pylori-dependent high-grade MALT cases. Additionally, they found NF-(B expression in all seven cases with BCL10 expression and in only two of 15 cases without BCL10 expression. These results suggest that aberrant nuclear BCL10 or NF-(B expression is highly predictive of H. pylori-independent status[24]. In contrast, CD86 expression is associated with H. pylori- dependent status in high-grade gastric MALT lymphoma[25]. Another important biological feature is CagA expression, which is more frequent in H. pylori-dependent cases than H. pylori-independent cases, and response to HPE is more rapid in cases with Cag A expression[26]. These results identify the candidate patients with gastric DLBCL for HPE without chemotherapy.

In conclusion, HPE is not limited to H. pylori-dependent low-grade MALT lymphoma, and it may be used in patients with high-grade DLBCL. Essential points are as follows. (1) all the patients without pCR after HPE must be immediately treated by standard chemotherapy; (2) histological sections from a minimum of six endoscopic tumor biopsies should be evaluated according to the EGIL consensus. Endoscopic ultrasound is mandatory for initial staging and CR has to be confirmed in two subsequent follow-up biopsies[16]; (3) loss of H. pylori dependency and high-grade transformation are distinct events in the progression of gastric lymphoma and short-term antibiotics may be effective in some cases[6]; (4) there are many molecular and biological markers predicting H. pylori dependency. Markers associated with H. pylori dependency are CD86, CD4 CD56 Treg, p16INK4A, serum/tissue CagA protein and antibodies. Markers showing no response to HPE are t(11:18), t (1:14), aberrant BCL10 nuclear expression, CXCR3, MAD2, miR203, miR 142-5p and miR 155[6]; (5) H. pylori (+) gastric DLBCL, particularly with Cag A expression, is H. pylori related and clinicopathologically distinct from H. pylori-unrelated gastric DLBCL[17]; and (6) CagA (+) cases with DLBCL tend to be localized and have a lower clinical stage[17]. CagA positivity is more frequent in East Asia compared with western countries and this may be related to higher response to HPE in eastern countries[6,27]. 

REFERENCES
1
Jaffe ES, Harris NL, Stein H, Isaacson PG. Classification of lymphoid neoplasms: the microscope as a tool for disease discovery. Blood 2008; 112: 4384-4399 [PMID: 19029456 DOI: 10.1182/blood-2008-07-077982]

2
Chan JK, Ng CS, Isaacson PG. Relationship between high-grade lymphoma and low-grade B-cell mucosa-associated lymphoid tissue lymphoma (MALToma) of the stomach. Am J Pathol 1990; 136: 1153-1164 [PMID: 2349966]

3
de Jong D, Boot H, van Heerde P, Hart GA, Taal BG. Histological grading in gastric lymphoma: pretreatment criteria and clinical relevance. Gastroenterology 1997; 112: 1466-1474 [PMID: 9136823 DOI: 10.1016/S0016-5085(97)70026-X]

4
Wotherspoon AC, Ortiz-Hidalgo C, Falzon MR, Isaacson PG. Helicobacter pylori-associated gastritis and primary B-cell gastric lymphoma. Lancet 1991; 338: 1175-1176 [PMID: 1682595]

5
Wotherspoon AC, Doglioni C, Diss TC, Pan L, Moschini A, de Boni M, Isaacson PG. Regression of primary low-grade B-cell gastric lymphoma of mucosa-associated lymphoid tissue type after eradication of Helicobacter pylori. Lancet 1993; 342: 575-577 [PMID: 8102719 DOI: 10.1016/0140-6736(93)91409-F]

6
Kuo SH, Cheng AL. Helicobacter pylori and mucosa-associated lymphoid tissue: what’s new. Hematology Am Soc Hematol Educ Program 2013; 2013: 109-117 [PMID: 24319171 DOI: 10.1182/asheducation-2013.1.109]

7
Du MQ, Isaccson PG. Gastric MALT lymphoma: from aetiology to treatment. Lancet Oncol 2002; 3: 97-104 [PMID: 11902529 DOI: 10.1016/S1470-2045(02)00651-4]

8
Zullo A, Hassan C, Cristofari F, Andriani A, De Francesco V, Ierardi E, Tomao S, Stolte M, Morini S, Vaira D. Effects of Helicobacter pylori eradication on early stage gastric mucosa-associated lymphoid tissue lymphoma. Clin Gastroenterol Hepatol 2010; 8: 105-110 [PMID: 19631287 DOI: 10.1016/j.cgh.2009.07.017]

9
Ruskoné-Fourmestraux A, Fischbach W, Aleman BM, Boot H, Du MQ, Megraud F, Montalban C, Raderer M, Savio A, Wotherspoon A; EGILS group. EGILS consensus report. Gastric extranodal marginal zone B-cell lymphoma of MALT. Gut 2011; 60: 747-758 [PMID: 21317175 DOI: 10.1136/gut.2010.224949]

10
Sackmann M, Morgner A, Rudolph B, Neubauer A, Thiede C, Schulz H, Kraemer W, Boersch G, Rohde P, Seifert E, Stolte M, Bayerdoerffer E. Regression of gastric MALT lymphoma after eradication of Helicobacter pylori is predicted by endosonographic staging. MALT Lymphoma Study Group. Gastroenterology 1997; 113: 1087-1090 [PMID: 9322502 DOI: 10.1053/gast.1997.v113.pm9322502]

11
Copie-Bergman C, Gaulard P, Lavergne-Slove A, Brousse N, Fléjou JF, Dordonne K, de Mascarel A, Wotherspoon AC. Proposal for a new histological grading system for post-treatment evaluation of gastric MALT lymphoma. Gut 2003; 52: 1656 [PMID: 14570741 DOI: 10.1136/gut.52.11.1656]

12
Morgner A, Miehlke S, Fischbach W, Schmitt W, Müller-Hermelink H, Greiner A, Thiede C, Schetelig J, Neubauer A, Stolte M, Ehninger G, Bayerdörffer E. Complete remission of primary high-grade B-cell gastric lymphoma after cure of Helicobacter pylori infection. J Clin Oncol 2001; 19: 2041-2048 [PMID: 11283137]

13
Nakamura S, Matsumoto T, Suekane H, Takeshita M, Hizawa K, Kawasaki M, Yao T, Tsuneyoshi M, Iida M, Fujishima M. Predictive value of endoscopic ultrasonography for regression of gastric low grade and high grade MALT lymphomas after eradication of Helicobacter pylori. Gut 2001; 48: 454-460 [PMID: 11247887 DOI: 10.1136/gut.48.4.454]

14
Chen LT, Lin JT, Shyu RY, Jan CM, Chen CL, Chiang IP, Liu SM, Su IJ, Cheng AL. Prospective study of Helicobacter pylori eradication therapy in stage I(E) high-grade mucosa-associated lymphoid tissue lymphoma of the stomach. J Clin Oncol 2001; 19: 4245-4251 [PMID: 11709568]

15
Chen LT, Lin JT, Tai JJ, Chen GH, Yeh HZ, Yang SS, Wang HP, Kuo SH, Sheu BS, Jan CM, Wang WM, Wang TE, Wu CW, Chen CL, Su IJ, Whang-Peng J, Cheng AL. Long-term results of anti-Helicobacter pylori therapy in early-stage gastric high-grade transformed MALT lymphoma. J Natl Cancer Inst 2005; 97: 1345-1353 [PMID: 16174856 DOI: 10.1093/jnci/dji277]

16
Kuo SH, Yeh KH, Wu MS, Lin CW, Hsu PN, Wang HP, Chen LT, Cheng AL. Helicobacter pylori eradication therapy is effective in the treatment of early-stage H pylori-positive gastric diffuse large B-cell lymphomas. Blood 2012; 119: 4838-4844; quiz 5057 [PMID: 22403257 DOI: 10.1182/blood-2012-01-404194]

17
Kuo SH, Yeh KH, Chen LT, Lin CW, Hsu PN, Hsu C, Wu MS, Tzeng YS, Tsai HJ, Wang HP, Cheng AL. Helicobacter pylori-related diffuse large B-cell lymphoma of the stomach: a distinct entity with lower aggressiveness and higher chemosensitivity. Blood Cancer J 2014; 4: e220 [PMID: 24949857 DOI: 10.1038/bcj.2014.40]

18
Montalban C, Santón A, Redondo C, García-Cosio M, Boixeda D, Vazquez-Sequeiros E, Norman F, de Argila CM, Alvarez I, Abraira V, Bellas C. Long-term persistence of molecular disease after histological remission in low-grade gastric MALT lymphoma treated with H. pylori eradication. Lack of association with translocation t(11; 18): a 10-year updated follow-up of a prospective study. Ann Oncol 2005; 16: 1539-1544 [PMID: 15946976 DOI: 10.1093/annonc/mdi277]

19
Wündisch T, Thiede C, Morgner A, Dempfle A, Günther A, Liu H, Ye H, Du MQ, Kim TD, Bayerdörffer E, Stolte M, Neubauer A. Long-term follow-up of gastric MALT lymphoma after Helicobacter pylori eradication. J Clin Oncol 2005; 23: 8018-8024 [PMID: 16204012]

20
Nakamura S, Ye H, Bacon CM, Goatly A, Liu H, Banham AH, Ventura R, Matsumoto T, Iida M, Ohji Y, Yao T, Tsuneyoshi M, Du MQ. Clinical impact of genetic aberrations in gastric MALT lymphoma: a comprehensive analysis using interphase fluorescence in situ hybridisation. Gut 2007; 56: 1358-1363 [PMID: 17525089 DOI: 10.1136/gut.2007.123729]

21
Baens M, Maes B, Steyls A, Geboes K, Marynen P, De Wolf-Peeters C. The product of the t(11; 18), an API2-MLT fusion, marks nearly half of gastric MALT type lymphomas without large cell proliferation. Am J Pathol 2000; 156: 1433-1439 [PMID: 10751367 DOI: 10.1016/S0002-9440(10)65012-2]

22
Morgan JA, Yin Y, Borowsky AD, Kuo F, Nourmand N, Koontz JI, Reynolds C, Soreng L, Griffin CA, Graeme-Cook F, Harris NL, Weisenburger D, Pinkus GS, Fletcher JA, Sklar J. Breakpoints of the t(11; 18)(q21; q21) in mucosa-associated lymphoid tissue (MALT) lymphoma lie within or near the previously undescribed gene MALT1 in chromosome 18. Cancer Res 1999; 59: 6205-6213 [PMID: 10626814]

23
Yeh KH, Kuo SH, Chen LT, Mao TL, Doong SL, Wu MS, Hsu HC, Tzeng YS, Chen CL, Lin JT, Cheng AL. Nuclear expression of BCL10 or nuclear factor kappa B helps predict Helicobacter pylori-independent status of low-grade gastric mucosa-associated lymphoid tissue lymphomas with or without t(11; 18)(q21; q21). Blood 2005; 106: 1037-1041 [PMID: 15845895 DOI: 10.1182/blood-2005-01-0004]

24
Kuo SH, Chen LT, Yeh KH, Wu MS, Hsu HC, Yeh PY, Mao TL, Chen CL, Doong SL, Lin JT, Cheng AL. Nuclear expression of BCL10 or nuclear factor kappa B predicts Helicobacter pylori-independent status of early-stage, high-grade gastric mucosa-associated lymphoid tissue lymphomas. J Clin Oncol 2004; 22: 3491-3497 [PMID: 15337797 DOI: 10.1200/JCO.2004.10.087]

25
Kuo SH, Chen LT, Chen CL, Doong SL, Yeh KH, Wu MS, Mao TL, Hsu HC, Wang HP, Lin JT, Cheng AL. Expression of CD86 and increased infiltration of NK cells are associated with Helicobacter pylori-dependent state of early stage high-grade gastric MALT lymphoma. World J Gastroenterol 2005; 11: 4357-4362 [PMID: 16038034]

26
Kuo SH, Chen LT, Lin CW, Wu MS, Hsu PN, Tsai HJ, Chu CY, Tzeng YS, Wang HP, Yeh KH, Cheng AL. Detection of the Helicobacter pylori CagA protein in gastric mucosa-associated lymphoid tissue lymphoma cells: clinical and biological significance. Blood Cancer J 2013; 3: e125 [PMID: 23852160 DOI: 10.1038/bcj.2013.22]

27
Wang HP, Zhu YL, Shao W. Role of Helicobacter pylori virulence factor cytotoxin-associated gene A in gastric mucosa-associated lymphoid tissue lymphoma. World J Gastroenterol 2013; 19: 8219-8226 [PMID: 24363512 DOI: 10.3748/wjg.v19.i45.8219]

P- Reviewer: Delgado JS, Mandi Y, Pellicano R, Shibata T, Siavoshi F    S- Editor: Ma YJ    L- Editor: Kerr C    E- Editor: Wang CH  

�

















