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      Abstract


      Aim


      Our objective in this study is assessment of Mantle Cell Lymphoma International Prognostic Index (MIPI) and biological MIPI (MIPI-B) scores as prognostic markers based on real-life data of patients diagnosed with mantle cell lymphoma (MCL) in Turkey.


      Materials and methods


      A total of 54 patients above 18 years of age who were diagnosed with MCL were included in the study. Patients' demographical data, chronic diseases, treatments, and outcomes were reviewed. Cox regression analysis was used for evaluation of potential risk factors that were statistically associated with mortality and Kaplan-Meier analysis was used for evaluation of survival.


      Results


      A total of 54 patients, 35 male and 19 female, who were diagnosed with MCL were included in the study. Mean age was 62.2 years and mortality rate was 44.4% (n: 24). Among the deceased patients, beta-2 microglobulin level, CNS involvement, presence of B symptoms, bone marrow involvement (87.0% vs. 26.7%), and rate of extranodal involvement (100% vs. 20%) were determined to be high. Among the surviving patients, the rate of patients whose initial response to treatment was complete remission was higher (66.7% vs. 25%). Among the deceased patients, the median Ki-67 proliferation index level (70 vs. 22.5), median International Prognostic Index level (4.5 vs. 3), median MIPI level (8 vs. 5), and median MIPI-B level (8.1 vs. 4. 1) were high.


      Conclusion


      This study is the first study demonstrating that MIPI and MIPI-B scores are important prognostic markers in patients diagnosed with MCL in the Turkish population.
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      Introduction


      Mantle cell lymphoma (MCL) is a mature B-cell non-Hodgkin lymphoma, which is described as an aggressive B-cell lymphoma by the World Health Organization [1-3]. Diagnosis of MCL is established by lymph node, tissue, or bone marrow biopsy and the presence of t(11,14) aids the diagnosis. CD20, CD5, and cyclin D1 are immunophenotypically expressed. The presence of SOX11 is also a significant diagnostic marker. High Ki-67 proliferation index is closely associated with aggressive course [4,5].


      The age before treatment, performance, and stage are important for determination of treatment. As prognostic factors determining the course of the disease, scoring systems including the International Prognostic Index (IPI), Follicular Lymphoma International Prognostic Index (FILIPI), and Mantle Cell Lymphoma International Prognostic Index (MIPI) are used. The common parameters included in all these indices are age, lactate dehydrogenase (LDH) level, and stage [6].


      The MIPI is the first disease-specific prognostic scoring system. Parameters indicating poor survival in the MIPI scoring system are determined to be older age, poor Eastern Cooperative Oncology Group (ECOG) performance score, high LDH, and high white blood cell count at the time of diagnosis. The MIPI score is based on logarithmic measurements of continuous variables. Based on the scores, groups are defined as follows: 0-3, low-risk; 4-5, moderate-risk; and 6-11, high-risk. By adding Ki-67 proliferation index to the MIPI scoring, the biological MIPI (MIPI-B) score is obtained, and the MIPI-B may improve the prediction of survival [7].


      The most commonly used treatment regimens are rituximab and the CHOP combination. In addition, different rituximab-based treatment regimens are also used. Furthermore, autologous stem cell transplantation following an induction treatment administered to patients above 65 years of age has significantly increased the duration of progression-free survival due to short durations of remission [8,9].


      The defined prognostic scoring systems for MCL are based on data obtained from studies of European populations. Our objective in this study is the assessment of MIPI and MIPI-B scores as prognostic markers based on real-life data of patients diagnosed with MCL in Turkey.


      Material and Method


      Study population


      This study was conducted in Ankara Numune Training and Research Hospital between 2008 and 2017. A total of 54 patients above 18 years of age who were diagnosed with MCL were included in the study.


      In addition to the demographical data, patients' chronic diseases and accompanying comorbidities were also recorded. Diagnosis of MCL was confirmed from tissue and blood samples by immunohistochemical staining, fluorescence in situ hybridization, translocation (11;14) analysis, and flow cytometry. The tissue samples were examined by a hematopathologist in accordance with World Health Organization's 2008 classification. The Ki-67 proliferation index and SOX11, cyclin D1, and translocation (11,14) tests could not be applied for all patients due to technical reasons.


      Approval from the Ankara Numune Training and Research Hospital ethics committee was received.


      Prognostic factors


      The IPI, MIPI, and MIPI-B were used as prognostic classifications applied to the patients. All criteria included in these prognostic scores were evaluated. The Ki-67 proliferation indices of the patients were evaluated from tissue samples for pathology. In addition to this, serum albumin and beta-2 microglobulin levels were also included in the evaluation.


      Treatment


      Given the post-treatment clinical and accompanying comorbid conditions, standard chemotherapy protocols for the patients and, for appropriate patients, consolidated autologous stem cell transplants (ASCTs) were administered after induction treatment. Chemotherapy protocols administered were R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone), R-hyper-CVAD (rituximab plus hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone alternating with rituximab plus high-dose methotrexate and cytarabine), RCVP (rituximab, cyclophosphamide, vincristine, prednisone), R-CHOP/R-DHAP (rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone/rituximab, dexamethasone, high-dose cytarabine, cisplatin).


      Statistical analysis


      Statistical evaluation was performed using SPSS 20 for Windows (IBM Corp., Armonk, NY, USA). Normal distribution of the data was evaluated using the Kolmogorov-Smirnov test. Numerical variables exhibiting normal distribution were represented as mean ± standard deviation; numerical variables not exhibiting normal distribution were represented as median (min-max). Categorical variables were given as count and percentage. Potential risk factors that were statistically associated with mortality were evaluated using Cox regression analysis. Those considered to be significant were included in multivariate Cox regression analysis and potential risk factors predicting mortality were determined. Survival graphics were created using Kaplan-Meier analysis. In statistical analyses, p < 0.05 was considered to be significant.


      Results


      The study population comprised a total of 54 patients who were being followed due to diagnosis of MCL, 35 being male and 19 being female. The mean age of the patients was 62.2 ± 12.1 years. Duration of follow-up of the patients ranged between 1 and 147 months and the mortality rate was 44.4% (n: 24). Although mean age and ratio of females for the deceased patients were determined to be higher, no association with survival was demonstrated. Compared to the surviving patients, the rates of diabetes mellitus (DM) (41.7% vs. 16.7%), hypertension (HT) (20.8% vs. 13.3%), and coronary artery disease (CAD) (16.7% vs. 6.7%) were higher among the deceased patients and these were also determined to be risk factors for mortality (p < 0.05). The site of diagnosis was lymph node in the majority of the patients, with no association found between site of diagnosis and mortality (Table 1).


      While median albumin level was lower (3.7 ± 0.4 vs. 4 ± 0.5) among the deceased patients, median C-reactive protein (CRP) (36 vs. 6) and median beta-2 microglobulin (5.7 vs. 2.8) levels were determined to be higher (p < 0.05), and these were determined to be risk factors for mortality (p < 0.05). Other laboratory results did not differ significantly (Table 2).


      Among deceased patients, the presence of B symptoms (100% vs. 26.7%), central nervous system (CNS) involvement (37.5% vs. 3.3%), bone marrow involvement (87.5% vs. 26.7%; p < 0.001), and presence of extranodal involvement (100% vs. 20%) were determined to be higher and were determined to be risk factors for mortality (p < 0.05) (Table 3).


      Initial treatment outcomes did not significantly differ between the deceased patients and those who survived. The complete remission (CR) rate (66.7% vs. 25%) was higher among the surviving patients, while the partial remission (PR) rate did not significantly differ between the deceased patients and those who survived (16.7% vs. 23.3%). The stable disease (SD) response rate (16.7% vs. 0%) and progressive disease (PD) response rate (41.7% vs. 10%) were determined to be higher among the deceased patients. SD and PR responses were determined to be risk factors for mortality. The majority of the surviving patients (80%) were not given a second-line treatment, while this rate was 29.2% among deceased patients. Of the surviving patients that received a second-line treatment, 66.7% showed CR and 33.3% showed PR response. Of the deceased patients that received a second-line treatment, PR response was observed in 64.7%, SD response in 11.8%, and PD response in 23.5%. Rate of autologous transplantation was determined to be lower among the deceased patients (12.5% vs. 66.7%) (Table 4).


      The ratio of those with ECOG scores of 0-1 was higher among surviving patients compared to deceased ones (70% vs. 4.2%); among deceased patients, however, the rates of ECOG 2 (41.7% vs. 10%), ECOG 3 (29.2% vs. 20%), and ECOG 4 (25% vs. 0%) were determined to be higher compared to those of surviving patients. While the ratio of patients with stage 2-3 was higher among surviving patients compared to deceased patients (70% vs. 8.3%), the ratio of those with stage 4 was higher among deceased patients (91.7% vs. 30%). The median Ki-67 proliferation index level (70 vs. 22.5), median IPI level (4.5 vs. 3), median MIPI level (8 vs. 5), and median MIPI-B level (8.1 vs. 4.1) were determined to be higher among deceased patients, while the MIPI rate (87.5% vs. 23.3%) and MIPI-B rate (83.3% vs. 16.7%) were also determined to be higher compared to surviving patients (Table 5).


      In the multivariate regression analysis model, in which potential risk factors associated with mortality were included, MIPI-B score, bone marrow involvement, and response to initial treatment parameters were determined to be independent risk factors that increased the risk of mortality. While no difference was determined in regard to mortality between patients with MIPI-B scores of moderate risk compared to those with low risk (HR = 2.25; p = 0.497), risk of mortality was determined to be 5.97-fold higher among patients with high risk (HR = 5.97; p < 0.001) (Figure 1). Risk of mortality was 4.37-fold higher among patients with bone marrow involvement (HR = 4.37; p = 0.025). While no statistical difference was determined between patients whose response to initial treatment was CR or PR and risk of mortality (HR = 1.28; p = 0.722), risk of mortality was determined to be 6.32-fold higher among patients whose response to initial treatment was SD (HR = 6.32; p = 0.012) and 5.51-fold higher among those with PD response (HR = 5.51; p = 0.004) (Table 6).


      Discussion


      In MCL treatment, very favorable outcomes have been obtained with the recently developed targeted treatments. Despite these outcomes, ASCT after high-dose chemotherapy is still considered to be one of the best options for patients who are young and whose performance is favorable. In 2008, the MIPI score was developed to aid prediction of response to treatment and to determine the prognosis of patients with MCL, and then the MIPI-B score was developed through the addition of the Ki-67 proliferation index to this score. In previous studies, it has been observed that both scores are a guide for determination of prognosis in patients with MCL. This study is the first study in which MIPI and MIPI-B scores were evaluated and the other factors influencing mortality were investigated in patients diagnosed with MCL in the Turkish population [10].


      Mean albumin level was determined to be lower and mean CRP and median beta-2 microglobulin levels were determined to be higher among deceased patients, and these were determined to be risk factors for mortality (p < 0.05). In a study that evaluated beta-2 microglobulin among patients with MCL, beta-2 microglobulin was reported to be associated with tumor burden and advanced disease [11].


      When patients' response to treatment was evaluated, while the ratio of patients whose response to initial treatment was CR was higher among survivors, the PR response rate did not significantly differ between deceased and surviving patients. In deceased patients, however, the SD response rate and PD response rate were determined to be higher. Lack of response to initial treatment was observed to be a significant risk factor for mortality among patients with MCL. All of our patients had received a rituximab-based chemotherapy regimen. Our outcomes were consistent with those of similar studies in which responses to rituximab-supported treatment were examined among patients with MCL. The rate of ASCT was statistically significantly higher among survivors, in parallel with similar studies [12-14].


      When patients' performance and accompanying comorbidities were evaluated, it was determined that ECOG scores of survivors were 0-1 and the rate of ECOG scores of 3-4 was higher among deceased patients. With these outcomes, ECOG performance was shown to be associated with mortality in our study. Rates of DM, HT, and CAD were determined to be higher among deceased patients and these were determined to be significant risk factors for mortality. These outcomes were thought to be obtained because of treatment-associated toxicity, failure to administer high-dose chemotherapy, and lack of currently available targeted treatments. Townsley and colleagues obtained similar outcomes in patients with ECOG performance scores of 3 and above [15]. In studies conducted by Hamaker, et al. in which age and other comorbidities were evaluated, similar outcomes were obtained in the patient group due to advanced age, patients not being suitable for treatment due to their comorbidities, and treatment-associated toxicity [16,17]. In the study conducted by Cohen, et al. comorbidities were also shown to be associated with mortality. When association of the Ann Arbor stage with mortality was reviewed, the rate of stage 4 was determined to be higher among deceased patients and the Ann Arbor stage was thought to be associated with mortality [18]. Also, in other previous studies on non-Hodgkin lymphomas, advanced Ann Arbor stage was proven to be associated with poor prognosis, which is consistent with the outcomes of our study [17,18].


      In our study the presence of bone marrow involvement was observed to increase the risk of mortality 4.37-fold, and when deceased patients were evaluated, the rate of CNS involvement, rate of B symptoms, rate of bone marrow involvement, and rate of extranodal involvement were determined to be higher. Furthermore, these findings were determined to be risk factors for mortality. Consistently with the study conducted by Cohen, et al. the presence of extranodal disease and B symptoms were proven to be negative prognostic indicators in our study, as well [18].


      When the prognostic scores of our patients were evaluated, the median MIPI-B, MIPI, IPI, and Ki-67 proliferation index levels were determined to be higher among deceased patients. MIPI and MIPI-B rates were also observed to be higher among deceased patients. MIPI-B, bone marrow involvement, and rate of response to initial treatment were determined to be independent risk factors that increased the risk of mortality. Consistently with the results of the study conducted by Yoo, et al. the Ki-67 proliferation index, which was also used as a biological marker in our study, was determined to be a significant prognostic marker [11]. In general, the data that we obtained from our study were consistent with those of other prognostic studies on MCL [19-21].


      Limitations of this study included it being a retrospective study; differences in chemotherapies administered, despite the inclusion of rituximab treatment in the treatment schemes of all patients; and lack of a control group in regard to patients' ages, treatments, and stages.


      In conclusion, this study is the first study to reveal that MIPI and MIPI-B scores are important prognostic markers in patients diagnosed with MCL in the Turkish population. Additionally, direct association of the presence of bone marrow and CNS involvement and failure to respond to initial treatment with mortality has been demonstrated. For patients with MCL who have these findings, high-dose chemotherapy, ASCT, and new agents must be considered. This group of patients should be closely monitored for relapse-refractory courses. In order to obtain better outcomes, multi-center prospective studies in which randomization in regard to age, stage, prognostic score, performance, and treatment is ensured and new agents are included are needed.
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