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Lymphoproliferative Disorders

The effect of subsequent therapies in patients
with chronic lymphocytic leukemia previously
treated with prednisone and either cladribine
or chlorambucil 

We present the long-term follow-up and results
of subsequent treatments in patients with chronic
lymphocytic leukemia treated initially with cladrib-
ine + prednisone or chlorambucil + prednisone in a
randomized, cross-over study. We found higher
complete and overall responses rates in patients
who received cladribine + prednisone as first and
second-line treatment but no significant differ-
ences in survival. 
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(http://www.haematologica.org/journal/2005/7/994.html)

Previously, we presented a report of a randomized mul-
ticenter trial comparing cladribine + prednisone with
chlorambucil + prednisone in untreated patients with
progressive or symptomatic chronic lymphocytic
leukemia.1 Here, we present the long-term follow-up and
the results of subsequent treatments in refractory or
relapsed patients with disease progression. 

Eligible patients were assigned to either cladribine 0.12
mg/kg/day in a 2-hour infusion and prednisone 30
mg/m2/day for 5 consecutive days or chlorambucil 12
mg/m2/day and prednisone 30mg/m2/day for 7 consecu-
tive days. Both regimens were repeated monthly. The
patients received at least 3 courses of chemotherapy.
Treatment was discontinued if a complete response was
achieved after 3 courses. If there was a partial response,
up to 3 additional courses were given. Patients with dis-
ease progression earlier than 12 months were crossed-
over to the alternative arm, otherwise they were retreat-
ed with the same regimen. Patients failing to benefit from

retreatment were treated with the alternative regimen.
Indications for retreatment, second and third-line treat-
ments were the same as for the first-line therapy.
NCI–sponsored Working Group response evaluation and
toxicity monitoring guidelines were applied.2

Of 229 patients enrolled 126 received cladribine +
prednisone and 103 chlorambucil + prednisone. Overall
response and complete response rates after the first and
second line treatments were higher in patients treated
with the cladribine combination than in patients treated
with chlorambucil + prednisone (Table 1). Progression-
free survival was longer after first treatment than after re-
treatment in both groups. After third-line treatment
(CHOP) a complete response was observed in only  4
(6%) of 63 patients and some kind of response in 14
(overall response rate of 22%). Grade 3/4 neutropenia
was more frequent during retreatment with cladribine +
prednisone (21%) (p=0.05) or chlorambucil + prednisone
(26%) (p=0.005), than after the first treatment with the
same protocols. Grade 3/4 thrombocytopenia was also
more frequent during retreatment with the cladribine-
containing regimen (55%). Infections and fever of
unknown origin were more frequent during retreatment
with cladribine + prednisone (73%) than with chloram-
bucil + prednisone but they were similar during retreat-
ment with chlorambucil + prednisone (47%) (p=0.4). The
frequencies of grade 3/4 neutropenia, thrombocytopenia
and anemia were similar after the second line treatment
with cladribine + prednisone or chlorambucil + pred-
nisone. The median overall survival for patients treated
with cladribine + prednisone as the first line treatment
was 3.32 years and for patients treated originally with
chlorambucil + prednisone 3.75 years (p=0.63) (Figure
1A). By the last data collection, a total of 151 patients had
died, 82 (65%) in the cladribine group and 69 (67%) in
the chlorambucil group. Infections and progression of
chronic lymphocytic leukemia were the most frequent

Table 1. Results of the first line treatment, re-treatment and sec-
ond line treatment with cladribine + prednisone and chlorambucil
+ prednisone and third-line treatment with CHOP.

Characteristic 2-CdA+P Chl+P

n OR CR PFS n OR CR PFS

1st line 126 109 59 18 103 58 12 17
(87%) (47%) (57%) (12%)

CI: 81-93% CI: 38-56% CI: 47-66 CI: 6-18%

Re-treatment 33 13 2 15 19 9 3 12
(55%) (6%) (47%) (16%)

CI: 38-72% CI: 0-14% CI: 24-69% CI: 0-32%

2nd line 50 32 12 15 28 6 1 8
(64%) (24%) (21%) (4%)

CI: 51-77% CI: 12-36% CI: 6-36% CI: 0-11%

3rd line 23* 4 1 NC 40° 10 3 NC
CHOP (17%) (4%) (25%) (8%)

CI: 2-32% CI: 0-12% CI: 12-38% CI: 0-16%

n: number of patients; 2-CdA: cladribine; P: prednisone; Chl: chlorambucil;
OR: overall survival rate; CR: complete response rate; PFS: progression free
survival calculated from the end of therapy to progression or death (median
duration in months); CI: 95% confidence intervals; CHOP: 3rd line treatment
with CHOP in patients refractory to or relapsed after 1st line with 2-CdA+P or
Chl+P; NC: not calculated; patients treated with 2-CdA+P, first-line therapy;
*patients treated with Chl-P as  first-line therapy.
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causes of death in both groups. Autoimmune hemolytic
anemia or idiopathic thrombocytopenia was the cause of
death in 7 (6%) patients treated initially with cladribine +
prednisone and in 3 patients treated initially with chlo-
rambucil + prednisone (p=0.3). Second cancers and
Richter’s syndrome were the cause of death in 5 and 4
patients, respectively.

In our study, survival for patients treated with cladrib-
ine + prednisone as first-line therapy and as second-line
therapy was not significantly different and our updated

results confirm our earlier observation.1 However, we
found a trend for longer survival for elderly patients treat-
ed initially with chlorambucil + prednisone, possibly due
to a higher toxicity of cladribine in this population of
patients (Figure 1C). This suggests that chlorambucil still
has an important role as initial treatment, especially in
older patients.

It should be underlined that in a randomized study
published by Rai et al.,3 also designed as a cross-over
study, overall survival in patients treated with first-line
fludarabine and chlorambucil was similar. Our observa-
tions are also consistent with conclusions of a
meta–analysis including data from 5 randomized clinical
trials comparing efficacy of fludarabine as a first-line ther-
apy with alkylating agents-based regimens.4 Overall sur-
vival in this analysis was similar for fludarabine-treated
patients and those receiving alkylating agent-based ther-
apy by 5-6 years of follow-up. Ten years ago, when we
designed our study, the monoclonal antibodies rituximab
and alemtuzumab were not readily available and there
were not enough data concerning their use in chronic
lymphocytic leukemia.5 We, therefore, decided to use
CHOP as third-line treatment, with inadequate response.
The high efficacy of alemtuzumab in patients resistant to
fludarabine6,7 and encouraging results of combined treat-
ment with rituximab and purine analogs8,9 indicate that
monoclonal antibodies applied alone or in combination
with chemotherapy should be an option in patients with
chronic lymphocytic leukemia refractory to purine
analogs. 

Tadeusz Robak,* Jerzy Z. Blonski,* Marek Kasznicki,*
Joanna Góra-Tybor,* Anna Dmoszyñska,° Aleksander Skotnicki§

*Department of Hematology, Medical University of Lodz, Lodz,
Poland, °Department of Hematology and Bone Marrow
Transplantation, Medical University, Lublin, Poland and

§Department of Hematology, Jagiellonian University,
Kraków, Poland

Acknowledgments: we would like to thank Prof. Andrzej Hellmann,
Dr. Krzysztof Lewandowski, Dr. Wie aw Nowak, Prof. Barbara
Zdziarska, Prof. Lech Konopka, Dr. Bernardeta Ceglarek, Prof.
Jadwiga Dwilewicz-Trojaczek, Dr. Piotr Boguradzki, Prof.
Kazimierz Kuliczkowski, Prof. Kazimierz Susek and Prof. Krzysztof
Warzocha from the Polish Adult Leukemia Group for providing
patients for this study.
Funding: this work was supported in part by grants 4P05B0271 and
2P05B01828 from the Ministry of Science, Warsaw, Poland.
Key words: cladribine, chlorambucil, purine analogs, CLL,
re-treatment, randomized study.
Correspondence: Tadeusz Robak, Department of Hematology,
Medical University of Lodz, Copernicus Memorial Hospital,
62 Pabianicka str., 93-513  Lodz, Poland.
E-mail: robaktad@csk.am.lodz.pl

References

1. Robak T, Blonski JZ, Kasznicki M, Blasinska-Morawiec M,
Krykowski E, Dmoszynska A, et al. Cladribine with pred-
nisone versus chlorambucil with prednisone as first-line ther-
apy in chronic lymphocytic leukemia: report of a prospec-
tive, randomized, multicenter trial Blood 2000;96:2723-9

2. Cheson BD, Bennett JM, Rai KR, Grever MR, Kay NE,
Schiffer CA, et al. Guidelines for clinical protocol for chron-
ic lymphocytic leukemia; recommendations of the National
Cancer Institute-Sponsored Working Group. Am J Hematol
1989;79:152-63.

3. Rai KR, Peterson BL, Appelbaum FR, Kolitz J, Elias L,
Shepherd L, et al. Fludarabine compared with chlorambucil
as primary therapy for chronic lymphocytic leukemia. N Eng
J Med 2000; 343:1750-7.

4. Zhu Q, Tan DC, Samuel M, Chan ES, Linn YC. Fludarabine

Figure 1. Overall survival time calculated from the first day of first
line treatment to the last day of follow-up or death of patients
treated with cladribine+prednisone (2-CdA+P) (continuous line) or
chlorambucil+prednisone (Chl+P) (dotted line) for all patients (A)
and for patients up to 65 years old (B) or older than 65 years (C)
(long-term follow-up).
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Multiple Myeloma

Analysis of the efficacy and toxicity of
bortezomib for treatment of relapsed or refractory
multiple myeloma in community practice

The clinical data on the efficacy and toxicity of
bortezomib as treatment for multiple myeloma
patients are restricted to prospective phase II stud-
ies in expert myeloma centers. Here we report a
multi-institutional analysis of the efficacy and tox-
icity of bortezomib in patients with relapsed or
refractory multiple myeloma who were treated in
community centers in a compassionate need pro-
gram.

haematologica 2005; 90:996-997
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Between November 2002 and December 2004, 50
patients with relapsed or refractory multiple myeloma
were treated with bortezomib in centers in the
Netherlands. The clinical data of these patients were
obtained by means of case research. The mean age of the
patients was 59 years (range 37–87); 33 patients had IgG,
10 patients IgA, 6 patients light-chain and 1 patient non-
secretory myeloma. The median number of prior treat-
ments was 3 (range 1-5). Twenty-nine patients were treat-
ed with high-dose melphalan with autologous stem cell
support and 8 patients had received an allogeneic stem cell
transplant. 

Patients treated in the compassionate need program
received up to eight 3-weekly cycles of bortezomib.
Within each cycle, bortezomib 1.3 mg/m2 was adminis-
tered as an intravenous bolus twice weekly on days 1, 4,
8 and 11. Treatment was withheld in case of any grade ≥3
non-hematologic toxicity or grade 4 hematologic toxicity
considered to be drug-related. Treatment was resumed at
a dose of 1.0 mg/m2 after resolution of the non-hemato-
logic toxicity to grade 2 or better and for hematological
toxicity to an absolute neutrophil count ≥0.5¥109/L and
platelet count ≥20¥109/L. Responses were evaluated
based on the EBMT criteria.1 NCI Toxicity Criteria (ver-
sion 2.0) were used to grade the non-hematologic toxicity.
At the time of analysis, 33 patients (66%) were still alive.

The median follow-up from the start of bortezomib treat-
ment was 7 months (range 2-26 months). A clinical
response was observed in 23 patients (46%), including
complete response in 2 patients, partial response in 15 and
minimal response in 6 patients. The median time to
response was 6 weeks and the median duration of
response was 9 months. The median progression-free sur-
vival was 7 months and the median overall survival was
15 months. (Figure 1). Response to bortezomib occurred
in 5 of the 15 patients with a complete or partial deletion
of chromosome 13. 

Univariate and multivariate analyses of variables such as
number of prior treatment regimens, treatment with
thalidomide or dexamethasone, abnormalities of chromo-
some 13, serum b2 microglobulin and serum albumin lev-
els did not show any statistically significant differences in
progression-free survival and overall survival. This could
be partly due to the small sample size involved. Seven
patients who had no response after two treatment cycles
of bortezomib alone continued treatment and received
oral dexamethasone (20 mg) on the day of and the day fol-
lowing each bortezomib dose. One of these patients, who
was previously refractory to corticosteroids, had an addi-
tional response on the combination therapy. Further
investigations into the possibility of synergy between

Figure 1. Overall survival and progression-free survival.

Figure 2. Observed toxicity of bortezomib.
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