
Fludarabine Therapy in Macroglobulinemic Lymphoma 
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Fludarabine, a fluorinated analogue of adenine, was given 
to 11 patients with macroglobulinemic lymphoma, all but 
one having failed prior standard chemotherapy. Five pa- 
tients (45%) responded with more than a 50% reduction of 
immunoglobulin M (IgM) tumor mass for a projected me- 
dian duration of longer than 1 year. The onset of remission 
was usually slow, with a median tumor halving time of 5.2 

ALDENSTROM’S macroglobulinemia, or macro- W globulinemic lymphoma, is a generalized chronic 
lymphoproliferative disorder characterized by the produc- 
tion of a monoclonal immunoglobulin M (IgM) by well- 
differentiated plasmacytic lymphocytes.’-’ Clinical features 
include hyperviscosity syndrome, anemia, splenomegaly, 
lymphadenopathy, and peripheral lymphocytosis. Treatment 
has consisted usually of plasmapheresis for hyperviscosity 
and combinations of alkylating agents and steroids for the 
m a l i g n a n ~ y . ~ - ~  No guidelines or effective therapies have been 
promulgated for the treatment of patients resistant to stan- 
dard regimens. 

Fludarabine (9-~-d-arabinofuranosyl-2-fluoro-adenine 
monophosphate) is a fluorinated analogue of adenine. The 
antitumor activity may be due to inhibition of DNA poly- 
merase and ribonucleotide reductase by the active phosphory- 
lated product, fludarabine triphosphase, as well as by its 
incorporation into DNA, producing inhibition of DNA 
synthesis and cell death. Fludarabine has been the most 
active single agent for chronic lymphocytic leukemia6 and 
has also demonstrated antitumor efficacy in other indolent 
lymphomas.’ In this article, we report on the high frequency 
of response induced by fludarabine in patients with macro- 
globulinemic lymphoma, most of them having failed prior 
standard therapy. 

PATIENTS AND METHODS 

Eleven patients with macroglobulinemic lymphoma were treated 
with fludarabine after informed consent was obtained according to 
institutional guidelines. The diagnosis was confirmed by the presence 
of (1 )unequivocal infiltration of well-differentiated lymphocytes and 
atypical or lymphocytic plasma cells in biopsies from involved 
organs, and (2) a monoclonal IgM peak on immunoelectrophoresis. 
The patients’ characteristics are shown in Table 1. Median age was 
57 years (range, 43 to 67 years), and eight (73%) were males. The 
median time from diagnosis to the start of therapy was 40 months 
(range, 0 to 94 months). The median IgM level was 2,500 g/lOO mL 
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months in responding patients, emphasizing the impor- 
tance of repeated courses of treatment. Fludarabine is an 
important new agent effective against macroglobulinemic 
lymphoma, and should be evaluated further in combination 
with other active modalities. 
0 1990 by The American Society of Hematology. 

(range, 930 to 8,600 g/100 mL). Seven patients had bone marrow 
involvement, four of them having peripheral lymphocytosis. Despite 
the presence of less than 30% lymphocytes in the bone marrow in 
patients 4,7,8, and 11, two of them (patients 7 and 8) had evidence 
of monoclonal lymphocytic proliferation in the bone marrow by 
immunophenotyping. The other two patients did not have immu- 
nophenotyping done on their marrows. One patient (patient 2) had 
palpable splenomegaly 25 cm below the costal margin (bcm). Two 
patients (patients 2 and 5) had palpable hepatomegaly 2 cm and 5 
cm bcm, respectively. Three patients (patients 4, 9, and 10) had 
peripheral lymphadenopathy. The patients’ median hemoglobin was 
10.1 g/dL (range, 7.1 to 13.5 g/dL), and their median white blood 
cell (WBC) count was 4.8 x 103/pL (range, 1.4 to 17.9 x 103/pL). 
Three had platelet counts below 100 x 103/pL (Table 1). All but one 
had received multiple courses of prior chemotherapy with combina- 
tions of alkylating agents, steroids, anthracyclines, and interferons. 
The median number of prior regimens was four. Disease progression, 
defined as greater than 25% increase in tumor mass while on the 
immediate previous therapy, was observed in 7 of 10 patients (Table 
1). 

Fludarabine was given in a dose of 30 mg/m2 intravenously over 
30 minutes daily for 5 consecutive days. Courses were repeated every 
4 weeks, provided the white blood cells had recovered to 2.5 x 
103/pL and the platelets to 100 x 103/pL, unless low values were 
attributed to extensive marrow infiltration by lymphocytes. 

Response criteria were similar to those applied in evaluating 
therapeutic results in multiple myeloma.8 Response was defined as a 
sustained decrease in the production rate of monoclonal IgM on 
electrophoresis by more than 50%, on at least two measurements at 
2-week intervals with at least a partial response (PR) in all other 
involved organ sites.’ Patients with mixed responses were considered 
failures. 

RESULTS 

Response. Five of eleven patients (45%) responded with 
a greater than 50% reduction of monoclonal IgM production; 
three had a 75% or greater reduction. In addition, all five 
patients had at  least a PR in other sites of disease involve- 
ment (Table 2). In patient 6, IgM levels decreased from 
8,600 mg/100 mL to 4,175 mg/100 mL after three courses 
of fludarabine with normalization of blood and bone marrow 
lymphocytosis. He was considered unresponsive because only 
one electrophoresis was conducted during remission. Ther- 
apy was withheld because of non-A, non-B hepatitis, and his 
disease relapsed 2 months later. 

The median time of tumor halving among responders was 
5.2 months (range, 1.6 to 6.8 months). Figure 1 shows 
changes in calculated tumor mass in two responding patients. 
Responses have lasted for 9, l o + ,  l o + ,  14+, and 19+ 
months, respectively. 

Considering the small number of patients, we could not 
demonstrate any trends between patient characteristics, such 
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as age, duration of disease, extent of prior therapy, or IgM 
levels, and response to fludarabine (Table 1). 

The details of the response patterns among the five 
responders are shown in Table 2. After two courses of 
fludarabine, patient 1 obtained a 94% reduction in the IgM 
tumor mass, and a decrease of the peripheral lymphocytosis 
from 55% to 25%. She remains in remission 14 months after 
discontinuation of therapy. Patient 2 has achieved a nodular 
partial response (residual lymphoid nodules) in the bone 
marrow, and complete response of her massive splenomegaly. 
In addition, the IgM tumor mass was reduced by 87%. She 
continues to receive fludarabine therapy. Patient 3 achieved 
a complete remission in the peripheral blood and bone 
marrow, in addition to a 75% tumor mass reduction. Treat- 
ment was stopped after eight courses of fludarabine. He 
developed a second primary malignancy, a squamous cell 
carcinoma of the glottis and larynx, and died 13 months after 
treatment was discontinued. Patient 4 has received a total of 
five courses of fludarabine, achieving a complete regression 
of bilateral axillary lymphadenopathy from 3 x 3 cm to 
nonpalpable, and a partial regression of bilateral inguinal 
lymph nodes from 3 x 3 cm to 1 x 1 cm. IgM tumor mass 
was also reduced by 59%. Patient 5 is continuing on therapy. 
After six cycles of fludarabine, he had obtained a complete 
response in the peripheral blood, marrow, and liver and a PR 
in the extensive abdominal lymphadenopathy consisting of 
numerous (more than 10) enlarged lymph nodes up to 6 cm 
each, which have all decreased to 2 cm or less. 

The side-effects associated with treatment were 
usually mild and reversible. Mild thrombocytopenia (50 to 
100 x 103/pL) was observed in two patients, and infections 
occurred in three patients. One patient developed fever with 
normal granulocyte counts that responded to antibiotic 
therapy; another patient (patient 6) developed a dental 

Toxicity. 

2 3 4 5 6  

Fig 1. Reduction of calcu- 
lated tumor mass in two pa- 
tients with macroglobulinemic 
lymphoma responding to flu- 
darabine. 

abscess and non-A, non-B hepatitis; a third developed a 
herpes simplex infection during the fourth course, bronchitis 
during the seventh course, and herpes zoster during the ninth 
course. 

DISCUSSION 

Few reports are available on the treatment of patients with 
macroglobulinemic lymphoma. Alkylating agents, such as 
chlorambucil and cyclosphosphamide, in combination with 
glucocorticosteroids, have been used most frequently as the 
primary treatment for the disease. Most patients respond to 
varying degrees and for various durations; the median 
survival time is about 4 years. No guidelines or effective 
therapies are available for patients resistant to these stan- 
dard  regimen^.'.^ 

In this report, we describe the use of a new agent, 
fludarabine, which has produced remissions of good quality 
in a high proportion of patients with macroglobulinemic 
lymphoma resistant to standard therapy. Response criteria 
were rigid and based on unequivocal and sustained reduc- 
tions of both monoclonal IgM production and tumor mass. 
Responses were usually slow in onset and required multiple 
courses of treatment, but were durable in nature. Complete 
disappearance of IgM tumor mass was not obtained, in 
contrast to the results with intensive chemotherapy (M2 
protocol).’Side effects were infrequent, mild in degree, and 
reversible. The number of patients was too small to yield any 
prognostic trends regarding predictive factors for response to 
fludarabine. However, four of the five responding patients 
were either untreated (one patient), or had long periods of 
disease control with prior chemotherapy. 

Because of the rarity of macroglobulinemic lymphoma, 
experience with chemotherapy or biologic treatment is frag- 
mentary.’-I3 Gomez et a1 reported responses in two patients 
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who received vincristine, bleomycin, and predni~one.~ Pihl- 
stedt emphasized the value of plasma exchange and moder- 
ate doses of cytostatics in achieving durable responses.” One 
patient treated with pentostatin by Riddell et a1 also achieved 
a significant response.’’ Ohno et a1 described one responder 
among three patients who received recombinant alpha or 
lymphoblastoid interferon.I2 Finally, Quesada et a1 observed 
no objective responses among five patients treated with 
recombinant gamma interfer~n.’~ 

In summary, this experience with fludarabine suggests a 
high level of antitumor efficacy in patients with advanced 
macroglobulinemic lymphoma, as was also seen among 

patients with other indolent B cell  neoplasm^.^.' The activity 
in patients resistant to standard therapy suggested even 
greater use might be shown in newly diagnosed patients, or 
among those in partial remission with other treatments. 
Further studies involving combinations of fludarabine and 
other active agents and during remission consolidation may 
improve the response rate and remission time of patients with 
macroglobulinemic lymphoma. 
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