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ABSTRACT
Background. Fludarabine has been reported to be an

effective drug for the treatment of chronic lymphocytic
leukaemia (CLL) and indolent lymphomas. However, its
safety and efficacy in Indian patients has not been studied. We
retrospectively analysed our experience with fludarabine in
low grade lymphomas and CLL.

Methods. The records of all patients with low grade
lymphoma or CLL who received fludarabine between April
1999 and November 2006 were analysed. Response evaluation
was done as per the National Cancer Institute–Working
Group guidelines for CLL and International Workshop criteria
for non-Hodgkin lymphomas, respectively, in those patients
who received at least 3 cycles of fludarabine. Toxicity was
graded as per the common terminology criteria for adverse
events, version 3.0. Median event-free survival was obtained
using Kaplan–Meier survival analysis.

Results. Forty-seven patients were included in the study
and 189 cycles were administered (median: 4 cycles per
patient). Sixteen patients had a treatment delay, 14 due to
myelosuppression. Twenty-five patients had low grade
lymphoma and 22 had CLL. The response was evaluable in 22
patients with low grade lymphoma and 20 with CLL. The
overall response rate for CLL was 100% in those treated
upfront (n=9) and 55% in those with relapsed disease
(n=11). The overall response rate for low grade lymphoma
was 88% (63% complete remission) in untreated patients
and 79% (43% complete remission) in those with relapsed
disease. Common adverse events were myelosuppression
and infection. Two patients died of sepsis and 4 due to
disease progression on treatment. Median event-free
survival for patients treated upfront with fludarabine was
31.4 months.

Conclusion. In our patient population, response to
fludarabine is similar to that in the published literature. Our
patients had a higher frequency of haematological toxicity.
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INTRODUCTION
Patients with indolent B-cell non-Hodgkin lymphoma (NHL)
and chronic lymphocytic leukaemia (CLL) are incurable by
current treatment regimens. Most patients respond initially to
chemotherapy but then have repeated relapses. The disease
has a relatively long natural history with a median survival of
7–10 years. Thus, treatment that maintains a good quality of
life is warranted.

Fludarabine phosphate has a high efficacy in CLL and indolent
B-cell lymphomas.1,2 Haematological toxicities including grade 4
neutropenia are frequently encountered while non-haematological
toxicities are infrequent and generally mild.3 Although ethnic or
racial differences have not been reported with the safety or
efficacy of fludarabine so far, it is not uncommon to find such
differences with antineoplastic agents. No data are available
about the safety and efficacy of the drug in Indian patients. We
retrospectively analysed our experience of the use of fludarabine
in the treatment of patients with indolent lymphoma and CLL.

METHODS
The case records of 47 patients treated at our centre with fludarabine
between April 1999 and November 2006 were retrieved. Staging
for CLL was done as per the Rai staging criteria and indolent
lymphomas were staged as per the Ann Arbor classification.
Fludarabine was used as firstline therapy in 23 patients (10
indolent lymphomas and 13 CLL) alone or in combination with
other drugs. Twenty-six patients were treated at relapse and
included 2 patients who also received the drug upfront; 15 were
treated at first relapse, 7 at second relapse and 4 at third relapse.
The median follow up was 8 (range 0.13–76.78) months.

Treatment
Patients received fludarabine alone or in combination with
other chemotherapy drugs; 10 received oral and 37 received i.v.
fludarabine. The dose of the oral preparation was 40 mg/m2 given
on days 1–5 every 4 weeks and the dose of the i.v. preparation was
25 mg/m2 with a similar schedule. The other drugs used in
combination were cyclophosphamide 250 mg/m2 on days 1–5,
mitoxantrone 8 mg/m2 on day 1 and rituximab 375 mg/m2 on
day 1. The schedule was repeated every 4 weeks. Up to 6 cycles
were planned for all the patients. None of them received pro-
phylaxis against Pneumocystis carinii pneumonia, fungal or
viral infections. Most often, fludarabine was used in combination
with cyclophosphamide (21 patients upfront, 14 at relapse). Less
frequently, it was used along with mitoxantrone (1 patient upfront,
4 at relapse) or rituximab (2 patients at relapse). In 1 patient
cyclophosphamide and rituximab were used in combination with
fludarabine. Fludarabine as a single agent was used in 1 patient
upfront and in 5 at relapse.

Response and toxicity
Treatment responses were assessed after the planned number of
cycles as per the National Cancer Institute–Working Group (NCI-
WG) guidelines for CLL and International Workshop criteria for
NHL.4,5 All patients with CLL underwent physical examination
and complete blood count (CBC) during response assessment.
Bone marrow aspiration and biopsy was not done routinely.
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Therefore, all patients with a partial remission (PR) or better based
on physical examination and CBC were together categorized as
having an objective response. Response evaluation for patients
with indolent lymphoma included physical examination, CBC,
lactate dehydrogenase (LDH) levels and CT scan. Bone marrow
examination was not done unless involvement was reported at
presentation. Only patients who received at least 3 cycles of
fludarabine were considered evaluable for response.

Toxicity was graded as per the common terminology criteria
for adverse events (CTCAE) version 3.0.6 All patients were
evaluated for toxicity.

Event-free survival (EFS)
All the patients were followed up every 6 months. This included
a complete physical examination and CBC. Imaging was done
only in indolent lymphomas if there were symptoms suggestive of
a relapse or progression.

Patients with CLL and lymphoma who received fludarabine
upfront were together considered for EFS analysis; EFS was
estimated from the day of starting fludarabine to the day of the first
event (recurrence or death). Patients with relapsed disease were
not included in the survival analysis due to inconsistent follow
up (Fig. 1). A survival curve was generated using SPSS for
Windows version 14.

RESULTS
Of the 47 patients who received fludarabine, 25 had low grade
lymphoma and 22 had CLL. Their median age was 52 years (range
29–72 years) and 35 were men. Among the patients with indolent
lymphoma, 17 had B symptoms. Most of the patients (42/47)
had a good performance score (ECOG 0 or 1). None were positive
for HIV, hepatitis C virus or hepatitis B surface antigen. Thirteen
patients with CLL and 19 with lymphoma had stage IV disease.
The rest had stage II or III disease.

Safety and tolerability
Fludarabine was tolerated well. The toxicity profile was evaluated
in the 189 administered cycles and haematological toxicity was
observed in a number of patients (Table I). Sixteen patients had a
delay in drug administration between cycles. In 14 of these the
delay was due to myelosuppression and related infections while in
2 it was unrelated to the drug. Fludarabine had to be discontinued
in 2 patients, in one due to Pneumocystis carinii pneumonia and
in another due to prolonged anaemia and thrombocytopenia.
Growth factors were used in 9 patients (19%) for 5 days each in
30 cycles. No listeriosis, viral, fungal or tubercular infections
were seen in any of our patients.

Response
Forty-two patients were evaluable for response; 20 patients with
CLL (9 treated upfront and 11 at relapse) and 22 patients with
indolent lymphomas (8 treated upfront and 14 at relapse). The
median number of treatment cycles was 4 (range 1–6 cycles). The

TABLE I. Grades 3 and 4 haematological toxicity in patients with
lymphoproliferative malignancies

Event Number of patients (n) Number of cycles
Anaemia 5 6
Thrombocytopenia 6 7
Neutropenia 18 50
Pancytopenia 4 5
Febrile neutropenia 8 17

FIG 1. Schematic representation of patient flow. The number
within parentheses indicates the number of patients (CLL
chronic lymphocytic leukaemia EFS event-free survival)

TABLE II. Response to fludarabine in patients with
lymphoproliferative malignancies

Response Upfront Relapse 
Chronic lymphocytic leukaemia n=9 n=11
Overall response rate 9 (100) 6 (55)
Stable disease 0 3 (27)
Progressive disease 0 2 (18)
Indolent lymphomas n=8 n=14
Complete response 5 (63) 6 (43)
Partial response 2 (25) 5 (36)
Overall response rate 7 (88) 11 (79)
Stable disease 0 (0) 1 (7)
Progressive disease 1 (13) 2 (14)
Values in parentheses are percentages

overall response rates (ORR) for CLL and indolent lymphomas
are shown in Table II. Nine patients received <3 cycles of
fludarabine, and 7 of them were lost to follow up after 1 or 2 cycles
and were not evaluated for response. Two patients with a low
grade lymphoma died due to progressive disease after receiving
1 and 2 cycles, respectively. Two patients with CLL who received
the drug both upfront and at relapse were evaluated on both
occasions and had a partial response on both occasions.

Event-free survival (EFS)
The median EFS in the 17 patients evaluable for response was 31.4
months (Fig. 2). Six patients had an event (relapse or death), while
11 patients were event-free at the last follow up.

DISCUSSION
Fludarabine when used alone has been reported to have an
ORR of 30%–85% for indolent lymphomas.7,8 The response rate
is better in previously untreated patients than in those who
have relapsed. When used in combination with mitoxantrone or
cyclophosphamide in previously untreated patients, the response
rate can be as high as 100%.9 The majority of our patients were
being treated for advanced stage disease. Seven of our 8 patients
(88%) who had indolent lymphomas and received fludarabine
upfront had an overall response. The ORR for patients treated
after relapse was 79% (11/14). Three patients were treated with
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fludarabine alone and only one of them had a partial response. The
response was better when fludarabine was used in combination
with other drugs (10/11 patients responded). Although fludarabine
is an effective treatment for indolent lymphomas, patients have to
be selected carefully, especially if they are candidates for stem cell
transplantation.10

Patients with CLL have a higher response rate, higher complete
response, longer progression-free survival and longer treatment-
free interval when fludarabine is used along with cyclophosphamide
rather than alone.11 All 9 of our patients with CLL treated with
fludarabine upfront had a response (partial or complete). Most
patients received fludarabine along with cyclophosphamide.
However, only 6 of 11 patients had a response when fludarabine
(alone or in combination) was used for relapsed disease. Two
patients were treated with fludarabine alone and both of them
progressed while on treatment. On the other hand, 67% of patients
treated with a combination at relapse showed response. Fludarabine
and cyclophosphamide have been shown to have a significant
advantage over fludarabine alone in the salvage setting.12

Fludarabine treatment was associated with a high frequency
of grades 3 and 4 haematological toxicities. Two patients died
due to treatment-related uncontrolled sepsis. Treatment had to
discontinued in 2 and was delayed in 12 patients due to severe
myelosuppression. Nine patients required granulocyte-colony
stimulating factor (G-CSF). Almost three-fourths of our patients
received fludarabine in combination with cyclophosphamide; this
combination is known to cause additional haematological toxicity
as compared with fludarabine alone.13 Also, over half of our
patients had relapsed disease. These factors might have contributed
to a higher frequency of haematological toxicity.

Viral, fungal or tubercular infections were not documented in
our cohort of patients although we did not use routine prophylaxis
against these agents. Patients with advanced CLL and extensive
prior therapy are frequently infected with herpes zoster, herpes
simplex, cytomegalovirus and fungal infections. Patients are
more vulnerable if fludarabine is used in combination with
corticosteroids.14 We did not use steroids in combination with
fludarabine. Tam et al. identified 6 risk factors for infectious
complications in indolent lymphomas. These were: age >60 years,
m3 previous therapies, previous fludarabine exposure, time from

diagnosis to current treatment of >3 years, performance status m2
and baseline absolute neutrophil count <2x109/L. In their cohort,
patients with m3 risk factors had higher infection rates than those
with <3 risk factors (26% v. 7% per cycle, p<0.0001).15

Although 19 of our patients with CLL had advanced disease,
10 of them received fludarabine upfront. Only 4 patients had
received previous treatment and only 2 had previous fludarabine
exposure. About 90% (42/47) of our patients had a good
performance status (0 or 1) and <20% were above 60 years of age.
These factors might partially explain the absence of infections in
our cohort. However, in the setting of a retrospective study, the
above explanation is speculative at best. Prospective studies are
required to confirm the above findings.

The EFS was estimated for patients (n=17) who received
fludarabine for primary disease and was 31.4 months. There were
6 events—1 death and 5 disease relapses. Eleven patients continued
to be disease-free at the last follow up. All patients who were
disease-free were censored at the last follow up. The US intergroup
trial E2997 reported a progression-free survival of 31.6 months
for previously untreated CLL patients treated with the combination
of fludarabine and cyclophosphamide.13 The Eastern Cooperative
Oncology Group (ECOG) has shown a 5-year disease-free survival
rate of 53% in patients with indolent lymphoma treated with a
combination of fludarabine and cyclophosphamide.16 Our results
are comparable with the results published by these groups.

Limitations
Data in some of the patient records were incomplete and hence
there could be a possible bias in reporting. Patients often defaulted
during follow up. Thus, overall survival could not be analysed.
Our patients with relapsed disease did not have a good follow up.
Therefore, they could not be included in the survival analysis.
Also, our data on opportunistic infections may be incomplete
because of infrequent follow up of some patients.

Conclusion
Fludarabine is an effective drug for CLL and lymphoma. Response
to treatment in our patients is not different from that in the
published literature. Our patients had a higher frequency of
haematological toxicity. Fludarabine is also an option for upfront
treatment of patients with indolent lymphoma who are not
candidates for stem cell transplantation.
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