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The purine nucleoside analogues (PNA), cladribine (CdA) and fludarbine (F) in 
particular, are highly active agents in the treatment of Waldenström 
Macroglobulinemia (WM). Preclinical data show synergistic cytotoxicity when 
combined with other active agents such as Rituximab (R) and DNA-damaging 
agents, particularly cyclophosphamide (C). Most combination therapy studies 
have used F rather than CdA. Mature data from randomised studies in other 
indolent lymphoproliferative disorders (LPD) have shown the superiority of 
combination therapy, with similar impressions from non-randomised studies in 
WM. However, concerns over a number of undesirable potential adverse effects 
have led to caution in the wide-spread application of F-based combination 
therapies. This presentation will explore these issues. 
Efficacy: F-based combination therapies achieve overall response rates among 
the highest of any investigated regimens, ranging from 78 – 90%. These 
responses are durable with median time to progression of 3 – 5 years, and 
substantially longer in previously untreated patients (pts). It is this impressive 
efficacy which prompts consideration of use of these regimens as initial therapy. 
Tolerance in older patients: F is renally excreted with greater toxicity in pts 
with significant renal impairment. We analysed 84 pts aged ≥60 (up to 89 years) 
and showed no higher rate of severe haematologic toxicity or severe infection up 
to age 70, and that performance status was a stronger predictor of infectious 
toxicity risk than age (Cancer 107:773, 2006). 
Prolonged Haematologic toxicity: As F-combinations have synergistic toxicity 
against lymphoma cells, they may also lead to enhanced marrow toxicity. We 
observed that 43% of pts receiving F-combinations as initial therapy had 
cytopenias, most commonly thrombocytopenia (31%), persisting beyond 3-
months post treatment, with a median time to recovery of 7 – 10 months 
(manuscript submitted). 
Impaired peripheral blood stem cell (PBSC) mobilisation: Successful 
mobilisation of PBSC can be achieved in ~40% of pts previously treated with PNA 
(70% if aged ≤ 50 years). However, novel mobilisation strategies such as the use 
of stem-cell factor and twice daily G-CSF are more effective, achieving successful 
mobilisation in 63%, including 58% among pts aged >50 (Leukemia in press).  
Risk of secondary myelodysplasia (MDS) / AML: As is well known to occur 
with cumulative alkylating agent exposure, there is a modest risk of MDS/AML 
after F-combo therapy. In our experience the overall rate was 11.6% (EHA 2008), 
but <5% in previously untreated pts (Haematologica 91:1546, 2006). 
Consequences of long-term immunosuppression: PNA cause prolonged 
CD4+ lymphocytopenia, but this has minimal clinical consequences in the 
absence of other risk factors for infection, particularly corticosteroids. We have 



devised an infection risk index based on simple clinical variables and stratifies pts 
into separate groups with <7% to 26% infection risk per cycle of therapy 
(Cancer 101:2042, 2004). Low-risk pts do not require any routine anti-infective 
prophylaxis. The addition of R to F-combinations does not influence the risk of 
infection during treatment or during the first year following therapy 
(Haematologica 90:700, 2005).  
Impact on risk of disease transformation: Anecdotal cases of histologic 
transformation or development of EBV-driven disorders after PNA have raised 
concerns. In CLL, PNA use does not influence transformation risk, and our centre 
has not observed any cases of transformation among 25 WM pts treated with F-
combinations (Peinert, this meeting). 
Conclusions: PNA are highly efficacious in pts with WM and there is a strong 
pharmacologic and clinical rationale for the investigation of combination 
therapies. Phase-II data is encouraging. A number of specific risks of F-
combination therapy have been identified and with awareness and care, most are 
manageable without major clinical consequences. These risks need to be weighed 
against the cumulative toxicity risk of repeated treatment cycles and the 
consequences of suboptimal disease control. The true place of F-combination 
therapies can only be determined by the long-term results of well-designed 
randomised clinical trials.  


