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Phase II Study of Oral Fludarabine Phosphate in Relapsed
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Hironobu Minami, Atae Utsunomiya, Masafumi Taniwaki, Takashi Terauchi, Shigeru Nawano,

Masaki Matsusako, Yoshihiro Matsuno, Shigeo Nakamura, Shigeo Mori, Yasuo Ohashi, Masaki Hayashi,
Taku Seriu, and Tomomitsu Hotta

Purpose )
Although intravenous (IV} fludarabine phosphate is effective against indolent B-cell non-Hodgkin's

lymphoma {B-NHL), IV administration for 3 to 5 consecutive days is inconvenient in an outpatient
setting. To assess the efficacy and toxicity of oral fludarabine phosphate in patients with indolent
B-NHL, we conducted a multicenter phase !l study.

Patients and Methods
Patients with relapsed indolent B-NHL received fludarabine phosphate tablets orally once daily on

days 1 through 5 every 28 days for three to six cycles. The efficacy was separately analyzed in a
mantle-cell lymphoma (MCL} cohort and indolent B-NHL except for MCL (IL) cohort. The primary
end point was the overall response rate (ORR).

Results
Fifty-two patients, including 46 in the IL cohort (41 with follicular lymphoma) and six in the MCL

cohort, were registered, and all patients were eligible. Forty-one patients (79%) had received
rituximab as prior therapy. In the IL cohort, the ORR and complete response rate were 65% (30
of 46 patients; 95% Cl, 50% to 79%) and 30% (14 of 46 patients; 95% Cl, 18% to 46%),
respectively. One of six patients with MCL achieved a partial response. The median times to
treatment failure for the 46 patients in the IL cohort and for the six patients in the MCL cohort were
8.6 and 6.1 months, respectively. Hematologic toxicities, including grade 4 neutropenia (37%),
were the most frequent toxicities, and nonhematologic toxicities were mild.

Conclusion
Oral fludarabine phosphate is highly effective in patients with relapsed indolent B-NHL who have

mostly been pretreated with rituximab and is more convenient than the [V formulation.

J Clin Oncol 24. ® 2006 by American Society of Clinical Oncology

rituximab, a chimeric anti-CD20 monoclonal anti-
body, which has activity as a single agent™* and in

The majority of patients with indolent B-cell non-
Hodgkin’s lymphoma (B-NHL), mainly consisting
of follicular lymphoma, are incurable by current
treatments. Most patients initially respond to che-
motherapy, but the clinical course follows a pattern
of repeated relapse. The disease has a relatively long
natural history, with a median survival time of 7 to
10 years." Thus, effective treatment that maintains a
good quality of life is warranted.

The use of alkylating agents as monotherapy
or in combination has been one of the most fre-
quently applied treatments for patients with indo-
lent B-NHL. Cyclophosphamide, doxorubicin,
vincristine, and prednisone chemotherapy did not
show therapeutic superiority to treatment without
doxorubicin.® Recent improvements have included

combination.>® Except for chlorambucil and oral
cyclophosphamide, these treatments are adminis-
tered by intravenous (IV) infusion, and frequent
visits to the outpatient clinic are required. For this
indolent disease, effective oral therapy is preferable.

Fludarabine phosphate is a purine analog
that has a high efficacy for B-cell chronic lympho-
cytic leukemia as an IV formulation.” In addition,
using the dose and schedule of 18 to 30 mg/m?/d
daily for 5 days, every 3 to 5 weeks, IV fludarabine
has shown overall response rates (ORRs) ranging
from 27% to 65%, with response durations of 10 to
12 months, as a monotherapy for selected patients
with relapsed indolent NHL* ! and exhibited a bet-
ter progression-free survival than cyclophospha-
mide, vincristine, and prednisone.'” The oral form
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of fludarabine phosphate has a bioavailability of 55%,'® and in a phase
II study for B-cell chronic lymphocytic leukemia, using fludarabine
10-mg tablets at a dose of 40 mg/m*/d for 5 days, repeated every 4
weeks, the ORR (51%, 40 of 78 patients) was similar to the ORR of IV
fludarabine.' Therefore, it is expected that oral fludarabine is effective
for indolent B-NHL.

In Japan, a phase [ study of oral fludarabine was conducted on 12
patients with relapsed indolent B-NHL."* The mean bioavailability of
63% obtained in Japanese patients was similar to the 55% bioavailabil-
ity obtained in whites."> Objective responses were observed in eight of
the 12 patients. Given the toxicity profiles, the recommended dose for
the subsequent phase II study was set at 40 mg/m*/d daily for 5 days
every 4 weeks."” To further assess the efficacy and toxicity of oral
fludarabine phosphate in patients with relapsed indolent B-NHL, we
conducted a multicenter phase II study.

Patient Selection

Patients with relapsed or refractory, histologically confirmed, indolent
B-NHL, including small lymphocytic lymphoma, lymphoplasmacytic lym-
phoma, follicular lymphoma, splenic marginal zone B-cell lymphoma, extran-
odal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue
type, nodal marginal zone B-cell lymphoma, and mantle cell lymphoma
(MCL), according to the WHO classification’® were eligible. Additional eligi-
bility criteria included measurable disease; adequate hematologic (absolute
neutrophil count = 1,500/ L and platelet count = 75,000/pL), renal (serum
creatinine << 1.5X the upper limit of normal [ULN]), and hepatic (AST and
ALT < 25X ULN and total bilirubin < 1.5X ULN) function; an Eastern
Cooperative Oncology Group performance status of 0 to 2'7; age between 20
and 74 years; and expected survival of 3 months or longer. Patients with
infection or serious complications or CNS disease or who had received purine
analdgs; such as fludarabine, cladribine, and pentostatin, were excluded. Other
exclusion criteria included positivity for hepatitis B -virus surface antigen,
hepatitis C virus, or HIV antibody; other active malignancy; interstitial lung
disease; and a history of autoimmune hemolytic anemia. Patients had to have
been more than 4 weeks from the last chemotherapy or more than 3 months
from the last rituximab treatment. The study protocol was approved by the
institutional review board of each participating institution before the patients
were enrolled onto the study. Also, all participants gave their informed consent
before they entered the study.

Central Pathology Review

Unstained microscopic slides of lymphoma tissues obtained on initial
biopsy and/or relapse were collected and stained with hematoxylin and eosin.
In addition, immunohistochemical analyses were conducted using monoclo-
nal antibodies (mAbs) including an anti-CD20 mAb (L26; DAKO, Glostrup,
Denmark),'® anti-CD3 mAb (PS1; Novocastra, Newcastle upon Tyne, United
Kingdom), anti-CD5 mAb (4C7; Novocastra), anti-CD10 mAb (56C6; Novo-
castra), and anti-cyclin D1 polyclonal antibody (MBL Co Ltd, Nagoya, Japan).
Preparations that were stained with hematoxylin and eosin and immunohis-
tochemically treated were microscopically examined by three hematopatholo-
gists (Yo.M., S. Nak., and S.M.). The diagnosis by the central review committee
was regarded as the final diagnosis in cases where there was a discrepancy
between the diagnosis of an institution and the diagnosis of the committee.

Protocol Treatment

Patients were planned to receive fludarabine phosphate tablets orally
once daily on days 1 through 5 every 28 days for three to six cycles. In the first
cycle, fludarabine phosphate tablets were administered at 40 mg/m?/d. There-
after, the dose was determined according to the assessment criteria for starting
subsequent treatment cycles (starting criteria) as listed in Table 1. If a patient
did not fulfill the criteria, the protocol treatment was delayed by 1-week
increments until recovery. If the treatment was delayed for more than 7 days,

Table 1. Assessment Criteria for Starting Subsequent Treatment Cycles

Neutrophit count = 1,200/uL (if G-CSF was used, 7 days or greater recovery
period from the G-CSF administration is required before assessment)

Platelet count = 7.5 X 10%ul. (if transfusion was given, 7 days or greater
recovery period from the transfusion is required before assessment)

AST < 2.5X ULN excluding abnormalities attributable to primary disease
ALT < 26X ULN excluding abnormalities attributable to primary disease
Total bilirubin < 1.5 X ULN

Serum creatinine < 1.5 X ULN

No persistent nonhematologic toxicity of grade 3 or greater

Abbreviations: G-CSF, granulocyte colony-stimulating factor; ULN, upper limit
of normal.

the dose was reduced to 30 mg/m?/d for all subsequent cycles. If postponement
lasted longer than 14 days, the protocol treatment was interrupted. Prophylac-
tic use of sulfamethoxazole/trimethoprim and acyclovir was allowed but not
mandatory, and granulocyte colony-stimulating factor was used if necessary.

Patient Monitoring and Follow-Up

Patients were admitted during the first cycle, but from the second cycle,
they could be treated as outpatients. The following evaluations were per-
formed during the pretreatment screening period: vital signs, ECG, laboratory
studies, bone marrow aspiration, and computed tomography (CT) imaging,
During treatment, the patients were observed by physical examination, CBC
counts, and serumn chemistry every week. CT scan and bone marrow aspiration
were performed 4 weeks after the start of the first, third, and sixth courses. The
patients were observed until 12 weeks after completion of the protocol treat-
ment or until the assessment of progressive disease (PD).

Data Analysis

Responses were assessed according to the International Workshop Cri-
teria for NHL'? as follows. Complete response (CR) required the complete
disappearance of all lesions and radiologic or biologic abnormalities and the
absence of new lesions. CR unconfirmed (CRu) described patients who met
the criteria of CR but who had an indeterminate bone marrow assessment or a
more than 75% decrease from baseline in the sum of the products of the
greatest perpendicular diameters (SPD) of all the measurable lesions but with
aresidual mass. Partial response (PR) was defined as a more than 50% decrease
from baseline in the SPD of all the measured lesions, no increase in size of any
other lesions, and no new lesions. Stable disease was defined as neither a 50%
decrease nor a 50% increase in the SPD of the measured lesions, and PD was
defined as the appearance of any new lesion or a more than 50% increase in the
SPD from nadir. Confirmation of response by repeat measurement 28 or more
days later was not required. In addition to the efficacy evaluation at each
participating institute, an independent, third-party panel of three radiologists
(T.T., S. Naw., and M.M.) carried out a central evaluation using the collected
CT films. The primary efficacy variable was best ORR (the relative frequency of
responders showing CR, CRu, or PR) in the indolent B-NHL except for MCL
(IL) and MCL cohorts. Secondary efficacy parameters included the CR rate
and time to treatment failure (TTF), which was defined as the time period
from the date of enrollment to the date of the assessment of PD, the date of
death as a result of any cause, or the date necessitating other antilymphoma
treatment, whichever occurred earlier.

Toxicity was graded according to the National Cancer Institute Com-
mon Toxicity Criteria version 2.0. Follicular Lymphoma International Prog-
nostic Index (FLIPI) scores were calculated by summing the number of risk
factors (age > 60 years, Ann Arbor stage III or IV, hemoglobin < 12 g/dL,
elevated lactate dehydrogenase, and > four nodal areas).?® The following three
risk groups were defined: low (none or 1 risk factor), intermediate (two risk
factors), and poor risk (three to five risk factors).

Statistical Methods

The efficacy was separately analyzed in the IL. and MCL cohorts. Only the
assessment of central evaluation was relevant for efficacy evaluations. For the
IL cohort, the study was designed assuming the threshold ORR of 25% to

JOURNAL OF CLINICAL ONCOLOGY
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Table 2. Patient Baseline Clinical Characteristics

IL Cohort MCL Cohort
(n = 46) (n = 6)
No. of No. of
Characteristic Patients % Patients %
Age, years - ; :
Median 5b.5 58.5
Range 30-73 48-73
Sex
Male 21 4
Female 25 2
Histology
Small lymphocytic lymphoma . 1 2
Follicular. lymphoma 41 89
Marginal zone B-cell lymphorma 1 2
MCL : 6 100
Low-grade B-NHL, NOS* 3 8
Ann Arbor staget
| 4 0
1l 7 1
I 14 0
\% 17 5
Indeterminate 4 0
B symptomnt 1 2 0 0
ECOG PSt
0 36 5
1 9 1
2 1 0
LDHT
Normal 36 4
Elevated 10 2
Maximum tumort
< 5cm 29 3
=5cm 17 3
International Prognostic-indext P
Lo ! _ i 27 2
[N = 13 2
CHL E 3 1
H 1 1
Indeterminate 2 0
Follicular Lymphoma International Prognostic Indext
L 25 NA
| 13
P 6
Indeterminate 2
Previous treatment
Chermotherapy 45 98 6 100
Rituximab 37 80 4 67
Radiation 11 24 2% 33
Auto-PBSCT 1 2 0 0
No. of prior chemotherapy regimens
Median 3 2.5
Range 1-8 1-3
Responses to the last prior chemotherapy/immunotherapy
Responder 27 3
Nonresponder " 2
Unknown 8 1

Abbreviations: IL, indolent B-cell non-Hodgkin’s lymphoma excluding MCL; MCL, mantle cell lymphoma; B-NHL, B-cell non-Hodgkin's lymphoma; NOS, not
otherwise specified; ECOG, Eastern Cooperative Oncology Group; PS, performance status; LDH, lactate dehydrogenase; L, low risk; LI, low-intermediate risk; HI,
high-intermediate risk; H, high risk; I, intermediate risk; P, poor risk; NA, not applicable; Auto-PBSCT, autologous peripheral-blood stem-cell transplantation.
*Confirmed as low-grade B-NHL, NOS, but the histologic subtype was indeterminate in the central pathology review.

tAt the time of entry,

$O0ne patient received ibritumomab tiuxetan.

www.jco.org
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reliably detect an expected ORR of 45%. With the level of significance at 5%
(one tailed), the required sample size to attain a statistical power of 80% was 36
patients. Assuming that up to 20% of the enrolled patients might be judged
unassessable, the sample size was set at 45 patients. For the MCL cohort, the
threshold ORR was set at 15%. It was designed to detect an expected ORR of
40%, with the level of significance at 5% (one tailed), and the required sample
size to attain a statistical power of 70% was 14 patients. Therefore, considering
a20% possible exclusion rate, the sample size for the MCL cohort was initially
setat 18 patients. However, because of slow accrual, we decided to prematurely
close the recruitment for the MCL cohort.

Patient Characteristics :

Between February 2003 and October 2003, 52 patients with re-
lapsed or refractory indolent B-NHL were enrolled from 16 institutes.
Forty-seven patients were enrolled onto the IL cohort, and five were
enrolled onto the MCL cohort. In the central pathology review, one
patient enrolled onto the IL cohort was found to have MCL. There-
fore, the final number of patients belonging to each category was 46 in
the IL cohort and six in the MCL cohort, as shown in Table 2. The
central pathology review revealed that the IL cohort consisted mostly
of follicular lymphoma patients (89%). The low number of MCL
patients was primarily a result of the small population of MCL patients
in Japan.*! The majority of patients, 67% and 83% in the IL and MCL
cohorts, respectively, had advanced-stage disease on entering the
study. According to the International Prognostic Index,** 44 patients
(85%) belonged to the low- orlow-intermediate—risk group. When we
applied the FLIPT® to the IL cohort, 25 patients (54%) were low risk,
13 patients (28%) were intermediate risk, and six patients (13%) were
poor risk. All 52 patients had received chemotherapy except for one
patient in the IL cohort who had received rituximab alone.

Protocol Treatment

Intotal, 243 cycles of the protocol treatment were delivered to the
52 patients, for a median of six cycles per patient (range, one to six
cycles) and a mean of 4.7 cycles. The protocol treatment was discon-
tinued in 10 patients before they completed the third cycle. The rea-
sons for discontinuation were as follows: four patients developed PD,

two developed adverse events {one patient had herpes zoster and one
had interstitial lung disease), two withdrew their consent, and two did
not meet the starting criteria. After the third cycle, 13 patients did not
complete the planned six cycles of treatment. The reasons were as
follows: four patients developed PD (one with herpes zoster), four had
CRu judged as not requiring further therapy by the investigators, and
seven did not meet the starting criteria (two with PD). Overall, 29
patients (56%) completed six cycles of the protocol treatment,
whereas 11 patients (21%) were taken off study because of either
adverse events or because they did not meet the starting criteria.
According to the starting criteria, 12 patients (11 in the IL cohort and
one in the MCL cohort) received reduced doses of 30 mg/m?*/d in
subsequent treatment cycles. The reasons were as follows: seven
patients had low neutrophil counts, one had a low platelet count,
one had elevated bilirubin, and three had infections. Of these 12
patients, three eventually discontinued the treatment; two patients
were in CRu and one patient discontinued treatment because of
not meeting the starting criteria.

Efficacy

Table 3 lists the clinical responses to oral fludarabine. In the IL
cohort, the ORR and CR rates were 65% (30 of 46 patients; 95% CI,
50% to 79%) and 30% (14 of 46 patients; 95% CI, 18% to 46%),
respectively; and 23 (62%) of the 37 patients who had received prior
rituximab responded to oral fludarabine. The MCL cohort consisted
of six patients, of whom one achieved PR. The ORRs and CR rates
correlated well with the risk groups according to the FLIPIL The me-
dian TTF for the 46 patients in the IL cohort was 8.6 months (95% ClI,
6.6 to 12.0 months), and the median TTF for the 30 responders in the
IL cohort was 12.0 months (95% CI, 8.6 months to not defined; Fig 1).
The median TTF for the six patients in the MCL cohort was 6.1
months (95% CI, 4.6 to 8.7 months).

Adverse Events

Hematologic toxicities and nonhematologic adverse events are
listed in Tables 4 and 5, respectively. Hematologic toxicity was the
most frequently encountered toxicity. Grade 4 hematologic toxicities
included neutropenia in 19 patients (37%). No patients developed
grade 4 thrombocytopenia. Granulocyte colony-stimulating factor

Table 3. Antitumor Effect of Oral Fludarabine
No. of Patients ORR CR
Treatment Group No. of Patients CR CRu PR SD PD % 95% CI % 95% Cl
IL 46 3 11 16 14 2 65 50t0 79 30 1810 46
Rituximab (+)* 37 1 9 13 12 2 62 27
Rituximab (=)* 9 2 2 3 2 0 78 44
FLIPI
Low 25 2 9 11 3 0 88 44
Intermediate 13 1 2 3 6 1 46 23
Poor ¢l 0 0 2 3 1 33 0
MCL 6 0 0 1 5 0 17 0to 64 0 0to 46
Rituximab {+}* 4 0 0 1 3 0 25
Rituximab (—)* 2 0 o] 0 2 0 0
Total 52 3 11 17 19 2 60 451073 27 16 to 41
NOTE. Responses were assessed according to the International Workshop Response Criteria for Non-Hodgkin's Lymphoma.™®
Abbreviations: ORR, overall response rate; CR, complete response; CRu, complete response unconfirmed; PR, partial response; SD, stable disease; PD, progressive
disease; IL, indolent B-cell non-Hodgkin's lymphoma excluding MCL; FLIPI, Follicular Lymphoma International Prognostic Index; MCL, mantle cell lymphoma.
*Rituximab (+) and Rituximab (—} indicate the presence and absence of prior rituximab treatment, respectively.

JOURNAL OF CLINICAL ONCOLOGY
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Fig 1. Estimated time to treatment failure (TTF) of patients with relapsed
indolent B-cell non-Hodgkin's lymphoma (B-NHL) who received oral fludarabine
phosphate. The median TTF for the 46 patients in the indolent B-NHL except
mantle cell lymphoma {IL) cohort was 8.6 months (95% Cl, 6.6 to 12.0 months),
and the median TTF for the 30 responders in the IL cohort was 12.0 months (95%
Cl, 8.8 months to not defined).

was used in 40 (16%) of 243 cycles. Grade 3 infections occurred in
10 patients (19%) with 11 episodes, but neutropenic fever requir-
ing admission occurred in only one patient. Two patients (4%)
developed herpes zoster. They were not taking prophylactic acyclo-
vir. One patient was found to have laryngeal cancer 1 month after
completion of the sixth cycle of the protocol treatment and was
treated with radiation.

Nausea/vomiting and diarrhea occurred in 50% and 37% of
patients, respectively, but these toxicities were mostly of grade 1 or 2.
All patients recovered with or without supportive treatment, and no
patient required withdrawal from the study as a result of these toxici-
ties. One patient developed grade 2 interstitial pneumonitis during the
second cycle of treatment and recovered by treatment with high-dose
glucocorticoid. The investigator assessed the relationship of this event
as being possibly related to oral fludarabine.

Of 49 patients who received two or more cycles of the protocol
treatment, 43 could receive the second and later cycles as outpa-
tients. Two patients had prolonged initial hospitalization, one
because of the occurrence of interstitial pneumonitis and the other
as a precaution against infection. Four patients required admis-
sion as a result of adverse events (one patient each with pyelone-
phritis, bronchitis, pneumonia, and febrile neutropenia}; all of the
patients recovered.

After the follow-up period, two patients developed serious ad-
verse events that were considered to be related to oral fludarabine. One
patient developed grade 3 thrombocytopenia 1 year after completion

of the sixth cycle of fludarabine treatment, when the platelet count
decreased to 16 X 10°/uL. Bone marrow examination revealed no
dysplasia with a normal karyotype. The thrombocytopenia was im-
proving but not recovered. One patient developed myelodysplastic
syndrome (MDS) 7 months after receiving the fifth cycle of oral
fludarabine. He showed PD to the fludarabine treatment and received
rituximab and cyclophosphamide, vincristine, and prednisone there-
after. He developed anemia, and bone marrow examination revealed
MDS with chromosome abnormalities. He received transfusions, but
his MDS evolved into overt leukemia 6 months after diagnosis, and
he died. The patient had been treated for follicular lymphoma for
20 years with multiple chemotherapy regimens including alkylat-
ing agents and radiation.

Two other deaths occurred after completing the study; one pa-
tient died as a result of PD, and the other patient died from a Staphy-
lococcal infection after receiving subsequent chemotherapy. Both
deaths were considered to be unrelated to oral fludarabine treatment.

This is the first study to document that oral fludarabine has an
excellent efficacy profile against relapsed indolent B-NHL. For
patients with indolent B-NHL except for MCL, the ORR was 65%,
which is at least equivalent to the results for IV fludarabine
monotherapy.®'>?* Also, the median TTF of 8.6 months was at
least comparable to the TTF of 4.6 months for a similar popula-
tion.?* In a study using IV fludarabine in patients with relapsed
indolent B-NHL, Klasa et al'? reported an ORR of 64% and a
progression-free survival time of 11 months, which is similar to
this study. It was difficult to recruit MCL patients in this study, and
the results for this population are not conclusive. Because the IV
formulation is effective against MCL,>***” we assume that the
oral formulation is also effective.

Hematologic toxicities were frequently encountered, but neutro-
penic fever requiring hospital admission occurred in only one patient,
and no patients required a platelet transfusion. Presumably because of
the oral formulation, relatively high incidences of GI toxicities were
encountered, but most were mild and easily managed. In total, non-
hematologic toxicities were mild.

According to the guideline for conducting clinical trials on anti-
cancer agents in Japan, all 52 patients received the first cycle during
admission. For 43 (88%) of the 49 patients who received two or more
cycles, the second or later cycles were administered on an outpatient

Tahle 4. Incidence of Hematologic Toxicities of Grade 3 or Greater (N = 52)
Any Grade Grade 3 Grade 4

Hematologic Toxicity No. of Patients % No. of Patients % No. of Patients %
Leukopenia 50 96 25 48 " ) 21
Lymphopenia 52 100 52 100 — —
Neutropenia 51 98 17 33 19 37
Anemia 38 73 1 2 1 2
Thrombocytopenia 31 60 5 10 0 0
NOTE. Hematologic toxicities were graded according to the National Cancer Institute Common Toxicity Criteria version 2.0.
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Table 5. Incidence of Nonhematologic Adverse Events of Grade 2 or Greater (N = 52)
Any Grade Grade 2 Grade 3 Grade 4
Nonhematologic Adverse No. of No. of No. of No. of
Event Patients % Patients % Patients % Patients %
LDH elevation 27 62 2 4 0 0 0 0
ALT elevation 22 42 3 8 0] 0 0
ALP elevation 11 21 1 2 0 0 0 [¢]
y-GTP elevation 11 21 1 2 2 4 0 0
Bilirubin elevation 15 29 4 8 1 2 0 0
Constipation 14 27 10 19 1 2 0 0
Diarrhea 19 37 3 6 2 4 0 ]
Nausea 26 50 4 8 1 2 0 0
Anorexia 22 42 4 8 0 0 0 0
Hematuria 17 33 1 2 1 2 0 0
Any.infection* 27 52 8 15 10 19 0 0
Upper respiratory infection 16 31 4 8 3 6 0 0
Herpes zoster 4 8 2 4 2 4 0 0
Febrile neutropenia 2 4 Q 0 2 4 0 0
Bronchitis 1 2 0 0 1 2 0 0
Pneumonia 1 2 0 0 1 2 0 0
Pyelonephritis 1 2 0 0 1 2 0 0
.= Otherinfection 6 12 2 4 1 2 0 0
Hypersensitivity 1 2 0 0 1 2 0 0
Headache 16 31 4 8 0 0 o] 0
Rash 13 25 8 16 0 0 0 0
Fatigue 22 42 3 6 0 0 0 Q
Insomnia 13 25 2 4 0 0 0 0
Supraventricular arrhythmia 2 4 1 2 1 2 0 0
Sinus tachycardia 2 4 0 0 1 2 0 0
Laryngeal cancer 1 2 0 0 4] 0 1 2
NOTE. Nonhematologic adverse events were graded according to the National Cancer Institute Common Toxicity Criteria version 2.0.
Abbreviations: LDH, lactate dehydrogenase; ALP, alkaline phosphatase; v-GTP, y-glutamy! transpeptidase.
*Indicates the number of patients who developed any infection as the greatest severity.

basis. The low admission requirement indicates that oral fludarabine
is suitable for outpatients.

Two cases of malignancy occurred after completion of the
fludarabine treatment. One patient who developed laryngeal can-
cer had complained of a sore throat, and we considered it to have
no relationship with fludarabine. The patient who developed MDS
after fludarabine treatment had a long disease course with multiple
chemotherapies and radiotherapy, which may have contributed to the
development of secondary MDS. In a review by Cheson et al,?® pa-
tients with chronic Iymphocytic leukemia or hairy cell leukemia who
are treated with purine analogs have a higher incidence of secondary
malignancy than expected according to the Surveillance, Epidemiol-
ogy, and End Results 5-year age- and sex-specific incidence rates for
the accumulated person-years at risk. However, these values are con-
sistent with the increase that is already associated with these diseases.
Although these two cases of malignancy are not considered to be
related to the fludarabine treatment, patients who have a long course

of disease or history of multiple chemotherapies need to be closely
monitored for the development of second malignancy.

The high efficacy and low toxicity profiles of oral fludarabine for
patients with relapsed indolent B-NHL in the present study and the
reported favorable results of several phase II studies on combination
chemotherapy containing IV fludarabine®**® suggest that oral flu-
darabine might be a promising agent in combination with other anti-
lymphoma agents including rituximab. In addition to the definitive
role as a useful palliative monotherapy for patients with relapsed
indolent B-NHL, oral fludarabine is expected to show efficacy in
combination therapy for relapsed and untreated patients, warranting
further investigations.

In conclusion, oral fludarabine phosphate is highly effective for
patients with relapsed indolent B-NHL who have mostly been pre-
treated with rituximab and is more convenient than the IV formula-
tion. Further investigations including combination with other
antilymphoma agents are warranted.
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