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                                                            First-line treatment for young/fit patients with chronic lymphocytic leukemia (CLL) is the combination of fludarabine, cyclophosphamide and rituximab (FCR), which has improved these patients’ progression-free survival and overall survival,1 but is poorly tolerated by elderly patients or patients with comorbidities.2 Such patients have been historically treated with chlorambucil, which is well tolerated but does not improve survival.3 To improve outcomes, chlorambucil has been combined with anti-CD20 monoclonal antibodies. Three prospective studies64 and one retrospective7 one investigated the combination of chlorambucil with rituximab (Chl-R) as front-line treatment for elderly CLL patients or for younger patients unsuitable for fludarabine-based therapies. Overall response rates ranging from 66% to 84% have been reported, with complete response rates of 8–26% and progression-free survival from 16.3 to 34.7 months.
In the present GIMEMA study we conducted a retrospective analysis of Chl-R used as front-line treatment in elderly (≥65 years) and/or unfit [Cumulative Illness Rating Scale (CIRS) score >6, calculated before treatment]8 CLL patients treated in 15 different Italian hematology centers. The primary aim was to establish the efficacy and safety of Chl-R and to investigate whether certain CLL subsets could benefit more from this combination. All patients with a minimum follow-up of 12 months and with an Eastern Cooperative Oncology Group (ECOG) score ≤2, treated between 2009 and 2011, were enrolled; their data were collected by treating physicians and inserted into the GIMEMA electronic database.
The treatment schedule differed between centers. The majority of patients (72/102) were treated according to schedules previously reported by Foà et al.5 and Laurenti et al.;7 the remaining patients were treated as reported by Goede et al.6 or with local protocols. Primary endpoints included the overall and complete response rates, evaluated according to the revised International Workshop CLL 2008 criteria9, with the exception of a few patients for whom a computed tomography scan and/or bone marrow biopsy were not available. Secondary endpoints included progression-free survival, time to retreatment, overall survival, and toxicity evaluated according to Common Terminology Criteria for Adverse Events version 4. Responses and outcome were correlated with clinical and biological parameters. For subgroup analyses, patients were classified as high-risk (patients with del17p), intermediate-risk (patients with unmutated IGHV and/or del11q) and low-risk (patients with mutated IGHV without del11q).1210
Non-parametric tests were carried out for comparisons and logistic regression was performed to adjust for the effect of clinical and biological factors on the overall response rate. Overall response rates were stratified according to the immunophenotypic profile, fluorescence in situ hybridization-based cytogenetic evaluation, IGHV status, ECOG score and age. Survival distributions were estimated using the Kaplan-Meier product limit estimator. Differences in overall survival, progression-free survival and time to retreatment were evaluated using the log-rank test in univariate analyses and the Cox regression model in the adjusted analysis, after assessment of proportionality of hazards. All tests were two-sided, accepting P<0.05 as indicating a statistically significant difference and confidence intervals (CI) were calculated at a 95% level. All analyses were performed using SAS software (release 9.4).
One hundred and two patients (Table 1) were enrolled; 56 out of these 102 patients were already included in previous publications. Three patients discontinued treatment: two because of disease progression and one because of autoimmune hemolytic anemia. The median number of cycles of chlorambucil and rituximab administered was 8 (range, 2–12) and 6 (range, 1–9), respectively. The median total dose of chlorambucil administered during treatment was 600 mg per patient (median dose 90 mg each cycle) and the median dose of rituximab was 4200 mg per patient (median dose 700 mg each cycle). The dose of chlorambucil was reduced in 19% of patients, while rituximab was decreased in only 5% of patients.
[image: ]

Table 1.Patients’ characteristics and results.
On an intention-to-treat basis, the overall response rate was 87.1%. Thirty-two patients (31.7%) obtained a clinical complete response and 56 patients (55.4%) a partial response (Table 1). No statistically significant differences in overall response rate were noted based on the variables analyzed (Table 2).
[image: ]

Table 2.Time-dependent results.
The median progression-free survival was reached at a median time of 43.7 months (Figure 1A). Among 58 patients who experienced progression, 35 (60.3%) received a second line of treatment after a median time of 72.3 months. Among all investigated clinical and biological characteristics, only an ECOG score of 2 (versus ECOG score of 0–1) and IGHV unmutated status (versus IGHV mutated) were bad prognosticators at univariate analysis for progression-free survival and time to retreatment.
[image: ]

Figure 1.Progression-free survival and overall survival. (A) Progression-free survival (PFS) in the study population. (B) Overall survival (OS) in the study population. (C) PFS in low-risk and intermediate-risk patients. (D) OS in low-risk and intermediate-risk patients.
The median follow-up was 54 months, during which the median overall survival was not reached. Estimated survival rates after 48 and 60 months were 86.1% (95% CI: 79.4–93.5) and 81.2% (95% CI: 72.4–91.2), respectively (Figure 1B). ECOG score of 2 (versus ECOG score of 0–1), CIRS score >6 (versus CIRS score ≤6) and normal karyotype (versus +12 and del13q) showed negative impacts on overall survival at univariate analysis.
The 72 patients with available IGHV and fluorescence in situ hybridization data were classified as intermediate-risk (IGHV unmutated and/or del11q: 36 patients) and low-risk (IGHV mutated without del11q: 36 patients); there were no high-risk patients (del17p). The majority of low-risk patients (54.9%) and only 18.7% of intermediate-risk patients remained free from progression 60 months after treatment; low-risk patients showed a significantly better progression-free survival than intermediate-risk patients: 65.8 months versus 35.2 months (P=0.0116) (Figure 1C). A trend towards a better overall survival was observed, but this has so far not reached statistical significance (Figure 1D).
Forty neutropenic events were reported in 33 patients (32.3%), while anemia and thrombocytopenia were recorded in only three patients. Grade 3–4 neutropenia was reported in 14 patients (13.7%), seven were treated with granulocyte colony-stimulating factor. Two grade 3 pulmonary infections were recorded during the treatment. One patient discontinued treatment because of autoimmune hemolytic anemia and one patient experienced a grade 3 thrombocytopenia. No patient was admitted to hospital, except for the patient with autoimmune hemolytic anemia. Forty episodes of non-hematologic toxicity, mainly grade 1–2, were reported, most involving the respiratory and/or gastrointestinal tracts. Grade 3–4 non-hematologic toxicities were recorded in only ten patients (9.8%). Mild (grade 1–2) infusion-related reactions were reported in 30% of patients, in most cases during the first administration of rituximab. Fifteen patients died during follow-up: six from progressive disease or Richter transformation, six from myocardial infarction or other cardio-pulmonary complications, and three due to a solid tumor (glioblastoma, colon or thyroid cancer) 26, 19 and 14 months after the end of treatment, respectively.
The data presented support the recently reported findings from prospective clinical trials that Chl-R is well tolerated and effective in elderly/unfit CLL patients.74 When comparing our results to those of these studies, we wish to underline that our study is observational and characterized by less stringent measures for data collection and absence of central review.
Our results are slightly different from those reported by Hillmen et al.4 and Foà et al.5 with regards to both overall response rate (87.1% versus 84% and 82.4%, respectively) and complete response rate (31.7% versus 10% and 19%, respectively). These differences could be explained by the absence of del17p cases and a lower number of patients (51%) harboring unmutated IGHV genes in our series; in fact, in the studies by Hillmen et al.4 and Foà et al.,5 del17p was present in 3% and 6% of cases, and unmutated IGHV in 59% and 58% of patients, respectively. The higher complete response rate could also be due to the fact that 31% of our patients were evaluated by ultrasound and 50% by bone marrow biopsy, which does not enable identification of nodular partial response, whereas all the patients in the studies by Hillmen et al.4 and Foà et al.5 were evaluated by computed tomography scan.
In the CLL11 GCLLSG trial, Goede et al.6 observed an overall response rate of 65.9% and a complete response rate of 8.3%; these less favorable results are possibly due to the lower cumulative dose of chlorambucil (median dose 400 mg) or to differences in the populations studied (all patients were unfit and 7% of them carried del17p). These differences could also explain the longer median progression-free survival observed in our series compared to those in other studies (43.7 months versus 23.5 months in the study by Hillmen et al.,4 34.7 months in that by Foà et al.,5 and 16.3 months in the one by Goede et al.6).
The Chl-R regimen was well tolerated in all studies, with dose reductions or interruptions being recorded in only 24% of patients in our series and in 25% of patients in the series of Hillmen et al.4 and Foà et al.5 Grade 3–4 neutropenia occurred in 13.7% of our patients and in 19.6%, 28% and 41% of patients in the series reported by Foà et al.,5 Goede et al.,6 and Hillmen et al.,4 respectively. The greater incidence of neutropenia reported by Goede et al. and Hillmen et al. could be related to the greater number of unfit patients6 or the higher chlorambucil dose.4 Serious non-hematologic adverse events were rare in all studies; we observed no grade 3–4 infusion-related reactions, similarly to the other series.74
A recent study by Rossi et al.12 showed that CLL patients harboring mutated IGHV genes but neither del11q or del17p have a very low risk and can experience durable remissions after front-line FCR. The impact of IGHV status in patients treated first-line with FCR has been confirmed in two other studies.1413 Subgroup analysis of the patients investigated in our study showed similar results. These data suggest that the Chl-R protocol is particularly effective for the treatment of elderly or unfit CLL patients with this highly favorable biologically-based prognostic profile.
In conclusion, treatment of elderly or unfit CLL patients with the Chl-R regimen is associated with low toxicity, high overall response rate and durable progression-free survival. Particularly good results are achieved in CLL patients with a mutated IGHV profile not carrying del17p or del11q, suggesting that in this low-risk subset Chl-R could represent a particularly promising therapeutic option, in view of its safety, efficacy and low treatment costs.
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