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ABSTRACT

Introduction Follicular lymphoma (FL) is a B-cell tumor usually with indolent clinical course, but in some cases the course of the disease can be very aggressive.

Aim The aim of the research was to determine distribution of patients into prognostic groups based on the IPI and FLIPI criteria. The second aim was to determine the importance of classifying patients into the prognostic groups, since this could potentially have the influence on selection of treatment modality.

 Methods The retrospective study was performed on 257 patients with follicular lymphoma diagnosed between January 2000 and April 2011.

Results Based on the IPI score 153 (59.53%) patients had low-risk, 57 (22.18%) patients had low-intermediate risk, 15 (5.84%) had high-intermediate risk, 9 (3.50%) patients had high-risk, whereas the classification of 23 patients diagnosed with follicular lymphoma remained with unknown risk according to IPI. Based on the FLIPI prognostic index 113 (43.97%) patients had low-risk, 70 (27.24%) had intermediate-risk and 51 (19.84%) patients had high-risk, whereas the classification of 23 (8.95%) patients remained unknown. On the basis of the FLIPI 2 prognostic index, 48 (18,68%) patients had low-risk, 145 (56,42%) patients had intermediate-risk group and 41 (15.95%) had high-risk. The classification into prognostic groups for 23 (8.95%) patients remained unknown. In all risk groups based on IPI, FLIPI and FLIPI2 there were the patients that required treatment.

Conclusion FLIPI and FLIPI 2 effectively identify patients at high risk, suggesting that they can contribute in treatment decision for each single patient.
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SRPSKA LIMFOMSKA GRUPA (SLG):

DEMOGRAFSKO EPIDEMIOLOŠKI PRIKAZ 257 BOLESNIKA SA FOLIKULARNIM LIMFOMOM

ABSTRAKT

Uvod Folikularni limfom (FL) je B ćelijski tumor, obično indolentnog kliničkog toka bolesti,  ali u nekim slučajevima tok bolesti može biti veoma agresivan.

Cilj istraživanja bio je da utvrdi raspodelu pacijenata u prognostičke grupe u odnosu na  IPI i FLIPI  kriterijume.Drugi  cilj bio je da odredi značaj klasifikovanja pacijenata u prognostičke grupe koje bi mogle potencijalno uticati na  izbor modaliteta lečenja. 

Metode Retrospektivno istraživanje je izvedeno na 257 pacijenata sa folikularnim limfomom koji su dijagnostikovani od januara 2000 do aprila 2011.

Rezultati Na osnovu IPI prognostičkog indeksa, nizak rizik imalo je 153 (59,53%) pacijenata,  srednje nizak rizik 57 (22,18%), srednje visok rizik 15 (5,84%), visok rizik 9 (3,50%) pacijenata,  a nepoznato je bilo svrstavanje 23 pacijenata sa dijagnozom folikularnog limfoma prema IPI. 
Na osnovu  FLIPI prognostičkogi indeksa, nizak rizik imalo je113 (43,97%) , srednji 70 (27,24%), visok rizik 51 (19,84%) a nepoznato je bilo svrstavanje  kod 23 (8,95%) pacijenata. 
Na osnovu FLIPI 2 prognostičkog indeksa, nizak rizik imalo je 48 (18,68%), srednji 145 (56,42%) a visok 41 (15,95%) pacijenata sa folikularnim limfomom. Nepoznato je bilo svrstavanje u prognostičke grupe za 23 (8,95 %) pacijenata.U svim prognostičkim grupama na osnovu IPI, FLIPI i FLIPI 2  bilo je pacijenata koji  zahtevaju lečenje.

Zaključak  FLIPI i FLIPI 2 efikasno  grupišu pacijente u grupu visokog rizika, sugerišući da oni mogu da doprinesu  odluci o  lečenju za svakog pojedinačnog pacijenta.

Ključne reči: Folikularni limfom, prognostički faktori, lečenje

Introduction

Follicular lymphoma (FL) is an idolent B-cell tumor and it makes 22% of all B-non-Hodgkin’s lymphoma and is the second most common type of lymphoma in adults in the countries in the western hemisphere (1). Annual incidence of follicular lymphoma has increased since 1950 until today from 2-3 in 100 000 patients to 5-7 in 100 000 patients (2). Median age of patients at diagnosis is 60 years and the disease is slightly more common in women (3). It is usually diagnosed in advanced stages, that is, CS III / IV. Clinical course of FL varies from cases of spontaneous remission (15-20%), over indolent clinical course with present response to therapy, relapse, and median survival of 9-10 years, to the aggressive clinical cases (4). Bearing in mind that patients diagnosed with non-Hodgkin’s lymphoma can have large variations in clinical presentation, molecular profiles and clinical outcome of the disease, the choice of therapy could be potentially influenced by numerous parameters (5). The most important prognostic factors that could have the influence on the choice of therapy are: sex, age, factors pointing to the staging of the disease, laboratory (erythrocyte sedimentation rate, the level of serum albumin, hemoglobin, LDH, beta 2 microglobulin), pathological (based on correlation of histological grade and clinical outcome of the disease), cytogenetic and other factors (6). Problem with current prognostic indices (ILI, IPI, FLIPI, FLIPI 2) lies in a limited number of parameters, so that the choice of therapy would requires the use of existing indexes together with other parameters (7).

Gene expression pattern in IR-1 corresponds to the mixed expression of T lymphocytes and macrophages, while the expression patterns in IR-2 corresponds predominantly to macrophage expression with elements of follicular dendritic cell expression (8). Examination of the correlation of gene expression and disease outcome pointed to a more favorable course of the disease and significantly longer survival in patients with IR-1. In addition, the predictive value of this model was not in correlation with the IPI. 
Application of gene expression profile with 81 genes contributed to the classification of 100% of patients in the low-risk and high-risk groups (9).

Application of the International Prognostic Index – IPI (age, Ann Arbor clinical staging, Eastern Cooperative Oncology Group (ECOG) performance status, serum LDH, extranodal involvement) classified a very small number of patients into poor prognostic group, about 10% - 15% of them, so  it could not precisely determine the group of patients in who could be eligible for intensive chemotherapy(4).
The first specific index for follicular lymphoma ILI was proposed by Italian group for investigating lymphoma (Italian Lymphoma Intergroup) in 2000. This index involves demographic, clinical and biochemical factors affecting the prognosis (7). 
 The follicular lymphoma international prognostic index (FLIPI) (age, Ann Arbor clinical staging, hemoglobin level, serum LDH, number of involved lymph regions), proposed by the International Cooperative Group in 2004, classified 27% of patients in the high-risk group. 

New prognostic index, the follicular lymphoma international prognostic index 2 (FLIPI 2) was defined at the end of 2009 by the International Cooperative Group headed by Federico M, after the immunochemotherapy became the standard of care in patients with follicular lymphoma. It includes age, elevated β2 microglobulin (B2M), diameter of the largest affected lymph node of more than 6 cm, bone marrow infiltration and hemoglobin level as the most important predictive factors for the outcome of the disease (10). On the basis of this index, 20% of the patients were classified in the high-risk group (9). In the last few years, the development of immunohistochemistry and molecular techniques contributed to the identification of a large number of new, potentially powerful prognostic markers for all types of NHL (11).
Aim of the research

1. To determine the incidence of follicular lymphoma, prognostic groups with respect to the sum of points based on the IPI and FLIPI criteria. 

2. To determine the importance of classifying patients into the prognostic groups, which could potentially have the influence on  selection of treatment modality. 

Methods 
The research was conducted on the basis of the database of the National Registry for Lymphoma LIRA and included the time period from 31 January 2000 to 25 April 2011.

Patients were classified into different risk groups, on the basis of age, prognostic indices IPI and FLIPI, presence of unfavourable parameters that are not part of prognostic indices, such as voluminous tumor mass, biological parameters, such as Ki-67, clinical characteristics of the disease and the risk of transformation of indolent into aggressive lymphoma.

The total number of patients diagnosed with follicular lymphoma during the above-mentioned time period was 257.

All examined parameters are presented as frequencies and percentages.

 Chi - squered test ((2) test was used for comparasion  of  frequencies.

 Results
In our group 151 (58,75%) patients were females and 106 (41,25%) were males.
On the basis of the IPI score, most patients, 153 (59.53%) of them, were at low risk, statistically significantly more than the others ((2 test, p<0.001), and the number in other risk groups decreased with increase in the degree of risk.

In our research, the most prominent factor of the IPI was the clinical stage CS III or IV, 173 (67.32%) patients, which is statistically more prevalent than other IPI prognostic factors. 

Figure 1 shows the number of patients with follicular lymphoma in risk groups on the basis of the FLIPI prognostic index. Most of them, 113 (43.97%) patients, were low-risk patients, statistically significantly more than the others ((2 test, p<0.001)  and the number of patients decreased in other risk groups with increase in the degree of risk.

Clinical stage III or IV was again the most prominent factor of the FLIPI prognostic index in our research, and it was statistically more frequent in comparison to all other FLIPI prognostic criteria.
Figure 2 shows the number of patients in risk groups on the basis of the FLIPI2 prognostic index. Most patients, 145 (56,42%) of them, were at intermediate risk, statistically significantly more than in other risk groups of patients ((2 test, p<0.001). 

Immunochemotherapy, immunotherapy, radiotherapy and watch and wait were used in treatment of all stages of the disease.

Figure 3 shows the distribution of therapy on the basis of the IPI score. According to IPI, immunochemotherapy and chemotherapy were used in  all risk groups. 

On the basis of the FLIPI score immunochemotherapy, chemotherapy and radiotherapy were used in treatment of all  risk groups.  

On the basis of the FLIPI 2 score, immunochemotherapy, chemotherapy and radiotherapy were used in treatment of all risk groups. 

Discussion

Follicular lymphoma is a neoplasm built from follicular (germinal) center cells (centrocytes and centroblasts) which, at least in part, grows in follicular distribution (12).

It is formed by the transformation of germinal center B-cells with the translocation t (14; 18) (13). The hypothesis is that this early formed translocation causes difficulties in eradication of the neoplastic clone by chemotherapy because the IgH gene locus (14q32) gets replaced by proto-oncogene BCL2 (18q21).

The disease usually has indolent course, although relapse occurs in most patients after treatment (4). The application of different therapeutic protocols starting in the 1980s and early 1990s did not have a significant impact on the survival of patients with follicular lymphoma (14). The introduction of anti CD20 monoclonal antibody significantly influenced the treatment of these patients (15). The treatment could be potentially  guided by prognostic indices such as the Follicular Lymphoma International Prognostic Index (FLIPI) and recently introduced FLIPI 2, what is one of the aims of ongoing clinical trials (16 ). 
A study by Anderson et al. showed a different distribution of certain types of non-Hodgkin lymphoma depending on geographic areas. The icidence of follicular lymphoma was higher in North America, London and Cape Town (31% in all cases) compared to other geographic areas (14%). The lowest icidence was recorded in Hong Kong, only 8% (17). 

In our research, all patients diagnosed with follicular lymphoma were, based on the IPI prognostic factors, divided into the following risk groups: 153 (59.53%) patients were placed in the low-risk group, 57 (22.18%) patients were placed in the low-intermediate risk group, 15 (5.84%) patients were placed in the high-intermediate risk group, 9 (3.50%) patients were placed in the high-risk group, whereas the classification of 23 patients diagnosed with follicular lymphoma remained unknown. Solall et al. point out that, based on the IPI prognostic factors, 10-15% of patients could be classified as high-risk patients, which is a higher percentage than the one presented in our study (4).
The multicentre colaborative group designed the FLIPI prognostic index of follicular lymphoma registered in the period from 1985 and 1992 based on the database of 4167 registered patients. The FLIPI was able to classify patients older and younger than 60 years  (4).
The testing of the FLIPI Prognostic Index was performed on 919 patients who were classified into low-risk, intermediate-risk and high-risk groups. On the basis of this index, 36% of patients were placed in the low-risk group, 37% of patients were placed in the intermediate-risk group and 27% of patients were placed in the high-risk group. Thus, it was concluded that FLIPI prognostic index classifies patients with aggressive follicular lymphoma in a better way compared to IPI (4). 

 In our research, patients with follicular lymphoma were, based on the FLIPI prognostic score, placed in the following risk groups: 113 (43.97%) patients were placed in the low-risk group, 70 (27.24%) patients were placed in the intermediate-risk group, 51 (19.84%) patients were placed in the high-risk group, whereas the classification of 23 (8.95%) patients remained unknown. This result indicates a lower percentage of high-risk patients in relation to the work by Solal et al. in which, based on the FLIPI prognostic factors, 27% of patients belong to the high-risk group (4). As with the IPI prognostic index, most of the patients were placed in the low-risk group, 113 (43.97%) of them, but unlike the IPI prognostic index, a higher percentage of patients, 51 (19.84%) of them, were classified into the high-risk group, versus 9 (3.50%) patients according to the IPI. (18).
Federico et al designed FLIPI 2 prognostic index. Different risk groups were made up: low-risk group, intermediate-risk group and high-risk group (10). Progression-free survival for the period of three years was 91%, 69% and 51%, respectively,  depending on the risk group (10). Three-year overall survival depending on prognostic  99%, 96% and 84%, respectively (10).

In our research, bone marrow involvement was present in 83 (32.30%) patients with follicular lymphoma, which is a small percentage compared to the work of Federico et al. who speak about a larger proportion of bone marrow involvement in 52% of patients and emphasize its association with poor survival (19). On the basis of the FLIPI 2, 48 (18,68%) patients were placed in the low-risk group, 145 (56,42%) patients were placed in the intermediate-risk group and 41 (15,95%) patients with follicular lymphoma were placed in the high-risk group. Classification into prognostic groups remained unknown for 23 (8.95%) patients. Most patients, 145 (56,42%) of them, were in the intermediate-risk group. Our results are in concordance with the work of Federico et al. who proved that the application of the FLIPI 2 prognostic index contributed to the classification of 20% of patients into the high-risk group (10).

The application of prognostic indices could be important for the timely treatment of patients diagnosed with follicular lymphoma and the proper selection of therapy (20). Friedberg et al. investigated the initial therapy in newly-diagnosed follicular lymphoma during the period from 2004 to 2007 (21).  In his work observation was performed in 17.7% of patients; rituximab monotherapy in 13.9% of patients; clinical trials in 6.1% patients; radiation therapy in 5.6% of patients, only chemotherapy in 3.2% of patients, chemotherapy with rituximab in 51.9% of patients (21).

 Literature data show that about 20% of patients with follicular lymphoma are characterized by localized disease with no bulky tumors. In case of these patients, the application of radiotherapy as the target therapy contributed to a complete remission in 95% of cases and ten-year survival in about 50% of cases (22). Probability of cure is very small and most patients relapse (22). In our research, radiation therapy was administered in the treatment of 31 (12.06%) patients with follicular lymphoma, which is a smaller percentage compared to the previously mentioned literature data (22). Radiation therapy was administered in the treatment of patients with follicular lymphoma in all prognostic groups based on the IPI, FLIPI and FLIPI 2 and the majority of patients, 18 (11,76%) of them, which were treated with radiation therapy, were from the low-risk group based on the IPI  prognostic index. Watch and Wait strategy is applied if there is a lack of large tumor masses, the absence of B symptoms, tumor masses smaller than 7 cm in diameter, less than 3 nodules larger than 3 cm, no compressed organs or effusion, normal LDH and B2M. Watch and Wait strategy was applied in the treatment of patients with follicular lymphoma belonging to the low-risk group and the high-intermediate group (IPI), the low-risk and the high-risk group (FLIPI), the low-risk and the intermediate-risk group (FLIPI 2), whereas the majority of patients, 15 (13.27%) of them, were from the low-risk group based on the FLIPI index. 

There is no universal first-line treatment for follicular lymphoma (20). Until now, the treatment has included: alkylating agents (cyclophosphamide, chlorambucil), purine analogues (fludarabine), combination chemotherapy (CVP, CHOP or FND) and intensive chemotherapy with auto/allo transplantation of bone marrow or peripheral blood (21). It is likely that early treatment with immunochemotherapy in individual patients encourages the delay of disease progression (15). In our research, chemotherapy was applied in the treatment of patients with follicular lymphoma in all prognostic groups based on the IPI, FLIPI and FLIPI 2 indices, mostly in patients belonging to the intermediate-risk group, 31 (21.38%) of them, based on the FLIPI 2 prognostic index. Immunochemotherapy was most commonly used, and it was applied in 175 (68.09%) patients. Immunochemotherapy was applied in all prognostic groups of the IPI, FLIPI and FLIPI 2 index and the majority of patients, 110 (71.90%) of them, were from the low-risk group based on the IPI index. Immunotherapy was applied in the low-risk and the low-intermediate risk group based on the IPI index, as well as in all groups of other indices, the FLIPI and the FLIPI 2. Most of the patients, 37 (24.18%) of them, were from the low-risk group based on the IPI index. Splenectomy was performed in 5 (1.95%) patients with follicular lymphoma. Hematopoietic stem cell transplantation was applied in 5 (1.95%) patients with follicular lymphoma. Coiffier et al. emphasize that FLIPI prognostic factors do not identify patients with follicular lymphoma in whom the delay of treatment, Watch and Wait strategy, stands for the best form of treatment(15). In addition, the aforementioned author points out that FLIPI prognostic index does not identify patients with poor prognosis who require intensive therapy (15). These patients could have large tumor mass and high LDH values but belong to the low-risk group based on FLIPI. Therefore, some trials use the GELF criteria associated with large tumor mass (involvement of 3 or more regional lymph nodes, the presence of nodal or extranodal tumor mass greater than 7cm, B symptomatology, splenomegaly, pleural effusion or ascites, cytopenia and leukemic phase, ECOG greater than 1, serum LDH or B2M above normal values) (23).

Conclusion

 The application of the IPI, FLIPI and FLIPI 2 prognostic indices contributed to the classification of a large number of patients in the CS II-IV into risk groups, which potentially could be of help for treatment decision
Immunochemotherapy was applied in all clinical stages and all prognostic groups. 
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