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        Abstract


        Background


        Lymphoma is a malignant disease of the immune system with the most rapidly increasing incidence in many countries. According to 2008 WHO classification, lymphoma can be classified according to: Hodgkin lymphoma or non-Hodgkin lymphoma, B-cell or T-cell and the site from which the cell arises. This classification system is important because it affects treatment and prognosis. There are numerous subtypes of NHL which is a reflection of the complex growth and differentiation of the type of lymphocytes they developed in. This study aimed to elucidate the incidence and prevalence of lymphoma encountered in a private service hospital in Kuala Lumpur (KL), Malaysia.


        Materials and methods


        A total of 210 patients' records were retrieved from the archives of Pantai Hospital KL, from 2010 to 2015. The histopathology slides were reviewed and confirmed according to the WHO proposed scheme. Immuno-histochemical staining with a panel of lymphoid antibodies was performed accordingly and data were categorized and statistically analyzed.


        Results


        Among the 210 patients, 55% were males and 45% were females. There were 27% Malays, 53% Chinese and 8% Indians. The ages of patients ranged from 8 to 92 years with a mean age of 51 years. 46% of the cases were nodal tissue with the most common lymphoma encountered was Diffuse Large B-cell Lymphoma (51%), Follicular-lymphoma (10%) and Marginal Zone Lymphoma (7.6%).


        Conclusion


        Significant difference was found in terms of ethnicities (p = 0.046) with patients' age group. Further studies can help to better understand the underlying differences in the multi-ethnic population of Malaysia.
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        Introduction


        Lymphoma is a type cancer that originates by the malignant transformation of lymphocytes in the lymphatic system. The lymphoma classification system [1] according to 2008 World Health Organization (WHO) shows that 85% of lymphoma came from non-Hodgkin lymphoma (NHL) of B-cell lineage and can be simply divided into indolent, or slow growing types and aggressive types. The key points of NHL classification are the cell size and nodal architecture, whether small cell or large cell; follicular or diffuse pattern are performed. The principles are diffuse and large cell are more aggressive while follicular and small cell are more indolent [2]. This classification system is important because it helps to determine patients' treatment and prognosis. There are numerous subtypes of NHL which is a reflection of the complex growth and differentiation of the type of lymphocytes they developed in [1]. The major subtypes are B-cell lymphoma and T-cell/NK-cell lymphoma. Since it is still not possible to select a specific treatment for each type of NHL, NHL is generally divided into major subgroups namely indolent types for example Follicular Lymphoma (FL), aggressive types such as Diffuse Large B-cell Lymphoma (DLBCL) and Burkitt Lymphoma (BL). Most of NHL cases arise at the lymph nodes or known as the nodal area. However, there were about 25-50% cases whereby the lymphoma originates elsewhere, and these are known as the extranodal sites [3]. Some of the common extranodal sites are the gastrointestinal tract, bone and oral.


        NHL is the tenth most common cancer worldwide with 2.7% of the total cancer diagnosed in 2012, which is approximately 390,000 and ranks seventh among the developed countries [4]. It is the eleventh most common cancer in Europe and has the highest incidence rate in North America, Europe and Australasia. While South Central Asia has the lowest incidence rate [5], showing that the incidence for NHL varies by geographic region. NHL commonly affected individuals aged more than 60-years-old with males having more tendencies to contract NHL. In USA, Caucasians are more at risked for developing the NHL than African Americans [6]. DLBCL by far the biggest category amongst the NHL is known to be heterogeneous with variable outcome to treatment. DLBCL accounts for approximate 30-40% while other common NHL subtypes like FL, BL or Marginal Zone Lymphoma (MZL) accounts for approximately 20%, 3% and 12% respectively from the total of all NHLs in the Western countries [1].


        In Malaysia, NHL was the ninth most common cancer according to International Agency for Research on Cancer (IARC) estimated cancer incidence in 2012 [7]. Malaysia is a unique country consist of multi-racial and ethnicity such as Malay, Chinese and Indian that makes it interesting to study pathophysiology of diseases. It was found that Chinese have higher incidence rate compared to Malays and Indian ethnics of Malaysia and also lymphoma incidence was slightly higher in males than females among the 776 lymphoma cases diagnosed and registered at 2007 Malaysia National Cancer Registry [8]. In a Malaysian series from a single medical center, DLBCL was found to constitute approximately 46% of all cases of NHLs seen [9].


        The pathology of lymphoma and increase in incidence remains largely unexplained. In the past, the identification of NHL risk factors has been hindered by the complexity nature of the diseases, inappropriate subtype classification or difference in the diagnostic method. While, survival rates for NHL vary widely, depending on the type of NHL, stage, age of the patient, and other variables. Since Malaysia is a country with multi-ethnic community, it is of interest to consider variations in the incidence of NHL among different populations across the world. However, studies on cancer incidence particularly NHL in Malaysia is scarce and the information on cancer prevalence was not up to date. Hence, the overall aim of this study was to elucidate the incidence and prevalence of malignant lymphoma in the multi-ethnic population of Malaysia. In this retrospective study, the patient's data collected from Pantai Hospital Kuala Lumpur was evaluated to describe the epidemiology and of malignant lymphoma in Malaysia in the period from 2010 and 2015.


        Patients and Methods


        Patients' selection


        Data concerning all patients diagnosed as malignant lymphoma reports were retrieved from Pantai Premier Pathology archives from January 1, 2010 to December 31, 2015. The demographic data of these patients, immunohistochemistry slides and biopsy were obtained from the Pantai Premier Pathology database by the referring clinician. All the lymphoma were sections at 4 µm for immune-histochemical staining using a panel of monoclonal and polyclonal antibodies according to Pantai Premier Pathology's standard operating procedure. The studies complied with all provisions of the Declaration of Helsinki and were approved by Medical Research Ethics Committee Malaysia and UCSI University Faculty of Medicine and Health Science Ethics Committee.


        Data analysis


        Results are expressed as mean, number and percentage using Microsoft Excel 2010 (USA). They were categorized according to lymphoma subtypes (HL and NHL subtypes), site of presentation (nodal or extranodal), age presentation groups (< 20 years, 20 to < 30, 30 to < 40, 40 to < 50, 50 to < 60, 60 to < 70, > 70), gender (male or female) and ethnicity (Chinese, Malay, Indian, Others inclusive Bumiputera (indigenous) and foreigners with undetermined country of origin). Statistical analysis was performed using GraphPad Prism software (version 5.0; GraphPad Software Inc., San Diego, CA). χ2 and/or Fisher's exact tests were used for categorical parameters to identify significant relationships between variables. P values < 0.05 were considered statistically significant.


        Results


        Lymphoma subtypes and site of presentation


        Of the 210 cases of malignant lymphomas reviewed, there were a total of 25 (12%) cases of HL compared to 185 (88%) NHL cases with the ratio for HL to NHL were 1:7. For HL, classical HL was the most common with 22 cases (88%) while there were 3 cases (12%) of Lymphocyte predominant nodular HL. The most prevalent B-cell NHL in this series was DLBCL not otherwise specified (NOS) with a total of 107 cases (51%) followed by 21 cases (10%) of Follicular Lymphoma (FL), 16 cases (7.6%) of MZL, 4 cases (1.9%) of Plasmablastic Lymphoma, 6 cases (2.9%) of BL, 6 cases (2.9%) of Mantle Cell Lymphoma (MCL), 3 cases (1.4%) of Small Lymphocytic Lymphoma (SLL), 3 cases (1.4%) of Lymphoblastic Lymphoma and 9 cases (4.3%) of B-cell NHL with no specific category. In addition, there were a total of 10 cases (5%) of T-cell NHL.


        Among the 210 cases, 96 (46%) originated from the nodal sites while remaining 114 cases (54%) were extranodal sites. The common extranodal sites was gastrointestinal tract with 31 cases (27%), Waldeyer ring with 15 cases (13%) followed by both thyroid and mediastinal with 10 cases each (9%) and other sites (48 cases, 41%). Figure 1 showed the common extranodal sites found among the lymphoma patients in this study.


        
          [image: ] Figure 1: Lymphoma extranodal sites among Malaysian patients in 2010-2015. View Figure 1

        


        Age presentation groups


        The patients' age presentation groups are summarized in Table 1. Among the 7 age presentation groups, the highest cases was recorded in the age group 50 to < 60-years-old with 53 cases (25.2%), followed by 60 to < 70 years with 46 cases (21.9%), 30 cases (14.3%) in 40 to < 50 age group, 29 cases (13.8%) in > 70 age group, 22 cases (10.5%) each for 20 to < 30 and 30 to < 40 age groups and lastly 8 cases (3.8%) in < 20 years group. In all the age group except 20 to < 30 years, there were more male than female or same amount of number for both male and female in two of the age groups: 30 to < 40 and 60 to < 70. However, there was no significant difference found for age presentation group in relation to gender (p = 0.791).


        
          Table 1: Age presentation group analyses. View Table 1

        


        A significant difference was detected between the age presentation group and the Malaysian ethnics (p = 0.046*). Chinese was the highest ethnic in all the age group presentation except for two age groups: < 20 years and 20 to < 30 years, which recorded Malay as the highest ethnic. In terms of highest recorded cases for each ethnic with regards to the age group: Chinese had the highest in > 70 years age group with 62.1%, Malay ethnic in the 20 to < 30 years with 59.1%, Indian ethnic with 20% in the 40 to < 50 years age group while for Others was in 40 to < 50 years with 16.7%. For site of lymphoma, extranodal had more cases than nodal sites except for the age 50 to < 60 years age group and two other age group (20 to < 30 years and 60 to < 70 years) which both of nodal and extranodal sites had similar amount number of cases. However, there was no significant association found in terms of lymphoma site and the age presentation groups (p = 0.178).


        In terms of lymphoma subtype, DLBCL NOS had the most cases in > 70 years age group with 69% (20 cases) compared to other age groups but the increasing cases were first seen from age group 50 years and above with 30 cases. FL had the highest cases in 40 to < 50 age group and 50 to < 60 years group with 8 cases each. MZL had the most cases in 60 to < 70 years with 6 cases while MCL cases were all seen in the age group more than 50 years (50 to < 60, 60 to < 70 and > 70 age group). The most cases seen for BL was in the < 20 years age group with 3 cases (37.5%) while none was found in the age group more than 50-years-old. For T-cell NHL cases, most was found grouping between 40 to 69-years-old group. While for HL, most cases were found below 30-years-old with 17 cases out of the 25 total cases.


        Further analysis was done to display the patients' data according to NHL risks factors which was found to be more common in ≥ 60 years age group. There were 75 patients for above 60-years-old group with more males (52%) than females (48%) with median age of 68.09. The common lymphoma site was extranodal with 56% while nodal was 44%. Chinese had the most with 61.3% compared to Malay (21.3%), Indian (5.3%) and others (12%). While, the top three common NHL subtype for the ≥ 60 years age group were DLBCL NOS (64%), MZL (12%) and the third common type were both FL and MCL with 5.3% each.


        Gender


        Table 2 showed gender analysis of patients with respect to age, ethnic, site of lymphoma and lymphoma subtypes. There were 116 males (55%) compared to 94 females (45%) with the male to female ratio of 1.2:1. The median age for both males and females were similar with 51 years while the age range was between 8 to 80 years for males and 8 to 92 years for females. There were more Chinese males (54.3%) compared to females (51.1%) and there were also more Indian males (8.6%) compared to Indian females (6.4%). However, more Malay females (29.8%) were recorded compared to Malay males (25.9%). In terms of lymphoma sites, both male and female had more extranodal cases (54.3%) compared to nodal cases (45.7%). For the association of gender in terms of ethnic and lymphoma site, there was no significant difference found in any with (p = 0.839) and (p = 1.000) respectively.


        
          Table 2: Gender analyses. View Table 2

        


        For the NHL subtype, DLBCL NOS had more percentage cases in females (53.2%) compared to males (49.1%) while FL had more cases in males (12.1%) than females (7.4%). Similarly, MCL, BL and T-cell NHL had more cases in males than females. In the other hand, there were eight cases each in males and females for MZL as well as plasmablastic with two cases each in males and females. While for HL, females had more cases (14.9%) than males (9.5%).


        Ethnicity


        Table 3 summarized the ethnic analyses in terms of age, gender, site of lymphoma and lymphoma subtypes. Chinese recorded the highest prevalence among other ethnicities with 111 cases (53%) followed by Malays with 58 cases (27%), Others which consists of Bumiputeras (Indigenous) and foreign patients with 25 cases (12%) and lastly Indian with 16 cases (8%). Malay had the least median age with 45.2 compared to other ethnicities with at least median age of 50. While, the largest age range was Chinese with 10 to 92 years and the least age range was Indian with 33 to 83 years. There were at least 51% more males than females in all the ethnicities and similar cases was found whereby more extranodal sites (at least 50%) was recorded compared to nodal across all ethnicities. However, there was no significance association found between ethnic with gender (p = 0.839) and ethnic with lymphoma sites (p = 0.656). For Chinese ethnic, DLBCL NOS recorded the highest lymphoma subtype with 45.9% followed by FL (11.7%) and HL (9.9%) as well as MZL (9%). Meanwhile, Malays had 58.6% of DLBCL NOS, 15.5% of HL and the third highest was FL (8.6%). Similarly, Indian also had the most cases of DLBCL NOS (37.5%), HL (18.8%) and FL (12.5%). For others ethnic, DLBCL NOS recorded 64% and MZL had 16%.


        
          Table 3: Ethnic analyses. View Table 3

        


        NHL low grade and high grade


        Table 4 showed the NHL low-grade and high-grade cases. The low-grade NHL cases consist of FL, MZL, MCL and SLL while the high-grade NHL cases were DLBCL NOS, plasmablastic Lymphoma, BL, Lymphoblastic Lymphoma and T-cell NHL. While, HL and B-cell NHL general category were excluded from the grading. There was a total of 176 cases with more high-grade NHL cases (73.9%) than low-grade NHL (26.1%). Low-grade NHL patients had a median age of 55.2 while high-grade NHL was 53.5. However, high-grade NHL had a larger age range (8-92) compared to low-grade NHL (30-77).


        
          Table 4: NHL low-grade and high-grade. View Table 4

        


        High-grade NHL had slightly more female patients (43.8%) in contrast to low-grade NHL (41.3%) hence resulting in more male patients among the low-grade NHL (58.7%) compared to males in high-grade NHL (56.2%). There were more Chinese (60.9%), Indian (8.7%) and others (13%) patients in the low-grade NHL cases but there were more Malay patients (30%) in the high-grade NHL. In terms of lymphoma sites, nodal (52.2%) was more in low-grade NHL while extranodal (59.2%) was more in high-grade NHL. However, there was no significant association found between the NHL low-grade or high-grade in terms of gender (p = 0.863), ethnicity (p = 0.418) and lymphoma sites (p = 0.226).


        Discussion


        In this report, we provide the incidence and prevalence of Non-Hodgkin lymphoma (NHL) from a private hospital in Kuala Lumpur, Malaysia. NHL is a malignant disease of the immune system with the most rapidly increasing incidence in many countries since the last seventy years [10]. The private hospital in this study is located in the capital city of Kuala Lumpur with a total population of approximately 1.7 million and estimation of 1.5 million Malaysian citizens [11]. The percentage of Kuala Lumpur population by ethnic group was 44.7% Malays, 43.2% Chinese, 10.3% Indian and 1.8% others. The ethnic distribution in our study found that Chinese patients (53%) had the highest lymphoma cases compared to other races and this further supported the statistics done by Malaysia National Cancer Registry in 2007 [8]. The high percentage of Chinese lymphoma compared to other ethnic particularly in this hospital could be partly due to the higher utilization of the hospital facilities among Chinese ethnic in the surrounding area. However, this remains a suggested reason since there is no hospital admission data available to compare. In addition, Chinese ethnic are more susceptible to develop lymphoma and other type of cancers according to previous studies [12,13]. However, the study done in Sarawak [14] showed that among the races, Chinese are less risk in developing NHL and the occurrence of EBV-associated T/NK lymphoma in the Chinese population of Sarawak was very low.


        It was revealed that in Malaysia high-grade DLBCL is the dominant subtype of NHL in comparison to low prevalence of FL [15]. The 51% DLBCL patients in our study showed that DLBCL cases had increased up to 5% when compared with previous study done in a Malaysian public hospital 15 years ago [9]. In addition, our 51% DLBCL cases was also higher than studies done in North America (29.3%) but lower than studies done in Thailand with 59.3% or Indonesia with 60.1% [16]. It was also shown through our study that DLBCL was more common in Asia particularly Far East countries excluding Japan. In the other hand, the 10% FL cases found in this study was lower compared to North America (33.6%) but similar to the total of FL cases (9.4%) in the Far East [16]. Kim, et al. [17] mentioned that FL was less frequently found in Asia compared to North America and Europe and that reports shown the FL rates are considerable low among Asian population [18,19] as also displayed in this study. The MZL cases (7.6%) in this study were also found to be lower in comparison to the data shown from United Kingdom with 17% [20]. Another NHL subtype, BL (2.6%) was found to be considerably higher than those in United Kingdom (1.8%) [20] and the rest of the Far East countries except Indonesia (6%) [16]. While, MCL which presented 2.6% in this study was similar to studies done in China (2.6%) [21] and Iran (2.2%) [18]. HL was reported to be rare among Asian populations [22], however comparing the HL cases (12%) in this study with those in Iran (8%), Korea (5.3%), Taiwan (7%) and China (13.9%), showed that there is a slight surge in HL incidence particularly in Asia.


        According to SEER (Surveillance, Epidemiology and End Results), approximately 73,000 new cases of NHL was estimated in 2016 which constituted about 4.3% of all cancer cases [23]. Based on the United States cancer statistics, the estimated death caused by NHL in 2016 was 20,000 (3.4% of all cancer deaths) and 71% surviving more than 5 years [24]. Lymphoma affected more males than females and the incidence for NHL is increasing since the last seventy years in comparison to HL [25]. NHL is the eight-common cancer in men with 2.9% (about 220,000 new cases diagnosed) while it is the tenth most common cancer in women with 2.5% (168,000 cases) [4]. As opposed to the data found in Malaysia, NHL cancer incidence for male was 4.2% and female was 2.6% [7]. Our study had slightly more males (55%) than females (45%) with 1.2:1 ratio which coincided with NHL overall prevalence but the female patients in this study was found to be higher compared to those found in the Far East studies which was 37.7% [16].


        This study median age of 51 was found to be similar to the median age of NHL patient in Asian countries such as Iran [18], Korea [26] and Taiwan [27] are between 50-55 years-old. In comparison to western countries, Asian countries have lower median age of NHL. The representative median age of patient in western countries was 68-years-old [28]. In addition, the observed progressive increase in the incidence of DLBCL for patients aged 50 and above concurred with worldwide NHL incidence [6]. While, our DLBCL patients' age group of 40-60 (39.5%) was almost similar to those found in Hispanic Whites (38.4%) but higher than the Asian and Pacific Islanders with 32.8% [29]. In terms of lymphoma sites, evidences [30,31] have shown that incidence of extranodal are higher compared to nodal sites among Asian population. According to a study [32], extranodal sites such as gastrointestinal tract, nasal cavity and tonsils are the commonest sites, and this was also seen in our study with 54% presented in the extranodal sites and the rest of the 46% in the nodal sites.


        As observed by Muller [33], both males and females has seen an increased in all age groups but there is racial differences observed in age-specific incidence curves until the age of 45 and 35 for male and female respectively. This was evident in this study as well. In addition, the lymphoma incidence rates only partly reflect varying data quality worldwide. This may be due to different prevalence of risk factors, wider use of immune-histochemical method for screening and diagnosing cancer cell type which leads to lesser misdiagnosis cases of NHL as well as better classification of grey-zone lymphomas. Apart from that, different staining and scoring values and populations may also cause variation in findings between countries.


        In summary, the lymphoma pattern demonstrated in this private hospital found significance association in terms of ethnicity (p = 0.046) with relation to the patients' age groups. Malaysian lymphoma patients aged 50 and above had the most cases with males contracted the disease than females. In addition, extranodal lymphomas accounted for more than 50% of all NHL diagnosed in this retrospective study. One of the limitations of this study is that it may not serve as true representative epidemiological study of lymphoma in Malaysia. However, it can contribute information for future research on the incidence and pattern of Malaysian lymphomas which are currently not up to date. This is important as it can help to preclude the application of guideline and treatment strategies. Further studies such as that incorporated advanced molecular analyses or evaluations of polymorphisms in NHL patients among Malaysian multi-ethnic population will be interesting to clarify any underlying contributing factors.
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