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Abstract

Purpose To evaluate the efficacy and toxicity of the topo-
isomerase I inhibitor, 9-aminocamptothecin (9-AC), in
patients with relapsed lymphoma and to correlate 9-AC
plasma concentrations with response and toxicity.

Methods Eligible patients had relapsed Hodgkin lym-
phoma (HL) treated with one or two prior regimens, low
grade non-Hodgkin’s lymphoma (NHL) treated with one or
two prior regimens, or aggressive NHL treated with one
prior regimen. The first nine patients received 9-AC
dimethylacetamide 0.85 mg/m? per day intravenously over
72 h every 2 weeks and the remaining 27 patients received
9-AC/colloidal dispersion 1.1 mg/m> per day. Patients
received a minimum of three cycles unless progression or
intolerable toxicity occurred. Responding patients received
two cycles past best response with a minimum of six
cycles.

Results CALGB 9551 accrued 37 patients from April
1996 through October 2000; one patient with HD, 18
patients with indolent lymphoma, and 17 patients with
aggressive lymphoma. The overall response rate was 17%,
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with response rates of 11% (2 partial responses) in patients
with indolent histologies and 23% (1 complete response, 3
partial responses) in patients with aggressive histologies.
The patient with HD did not respond. Response rates were
similar for both drug formulations. The median remission
duration for the six responders was 6.5 months, with one
remission lasting longer than 12 months. Significant grade
3 and 4 toxicities included neutropenia (66%), anemia
(31%), and thrombocytopenia (36%), with 20% of patients
experiencing grade 3 or 4 infection. No treatment related
deaths occurred. Steady state serum concentrations did not
correlate with patient response or toxicity.

Conclusion Single agent 9-AC has modest activity in
aggressive non-Hodgkin’s lymphomas.

Keywords Relapsed non-Hodgkin’s lymphoma -
9-Aminocamptothecin (9-AC) - Topoisomerase I inhibitor -
Pharmacokinetics

Introduction

Camptothecins are cytotoxic agents which target topoiso-
merase I and thereby inhibit DNA and RNA synthesis. The
camptothecin analogs, topotecan and irinotecan hydrochlo-
ride (CPT-11) have activity in heavily pretreated patients
with relapsed lymphoma. In a Japanese multi-center phase
II study of irinotecan 40 mg/m? per day as a 72 h continu-
ous infusion in patients with relapsed lymphoma, the over-
all response rate in non-Hodgkin’s lymphoma (NHL) was
42% (26/62), including 12 complete responses (CR) [1, 2].
None of four patients with Hodgkin’s lymphoma (HL)
responded. The principal adverse effects were myelosup-
pression and gastrointestinal symptoms including diarrhea,
nausea, vomiting, anorexia, and abdominal pain. Investigators
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at MD Anderson Cancer center treated 22 patients with
NHL with irinotecan, 300 mg/m? every 21 days [3]. Eight
patients (36%) responded, including patients with indolent
and aggressive histologies. A phase II consortium study of
topotecan in 32 patients with relapsed lymphoma demon-
strated a response rate of 17%, with four of the five
responders having aggressive histology [4]. Another phase
II study of topotecan in 71 patients with lymphoma at MD
Anderson Cancer Center revealed an overall response rate
of 48, with 31% of patients with primary refractory disease
and 65% of patients with relapsed disease responding [5].
These favorable results indicated that the camptothecins
might be an important class of drugs in the treatment of
lymphoma.

9-aminocamptothecin (9-AC), a water insoluble campto-
thecin derivative, was selected for clinical evaluation based
on its broad activity in preclinical studies [6—8]. As com-
pared to irinotecan, there appeared to be no gastrointestinal
toxicities with 9-AC. Clinical trials of 9-AC were delayed
compared with other camptothecin analogs because of
complex formulation requirements. The solubility of 9-AC
is greatly enhanced in a dimethylacetamide (DMA) vehicle.
An alternative formulation of 9-AC, a lyophilized colloidal
dispersion (CD), revealed enhanced water solubility, a sim-
ilar growth inhibition pattern, and slightly improved toxic-
ity profile, with regard to neutropenia, compared with the
original DMA formulation [9]. Because phase I studies of
9-AC/CD were completed after activation of CALGB 9551,
the study was amended to include this new formulation.

Phase I studies of 9-AC/DMA as a 72h infusion
repeated either every 2 or 3 weeks, reported a maximum
tolerated dose (MTD) for the 2-week schedule of 0.85 mg/
m? per day, and 1.08 mg/m? per day for the 3-week sched-
ule [10, 11]. The dose-limiting toxicity (DLT) in both phase
I studies was neutropenia without granulocyte colony-stim-
ulating factor (G-CSF), and neutropenia and thrombocyto-
penia with G-CSF. Dosing recommendations for 9-AC/CD
were 1.1 mg/m? per day for 3 days for the 2-week schedule
and 1.3 mg/m? per day for 3 days for the 3 week schedule
[9, 12]. Similar to the DMA formulation, neutropenia was
the DLT and little non-hematologic toxicity was demon-
strated with 9-AC/CD.

Wilson et al. [13] at the National Cancer Institute (NCI)
treated 45 patients with relapsed or refractory lymphomas
with 9-AC/DMA 0.96 mg/m? per day for 3 days with or
without G-CSF. Cycles were repeated every 3 weeks with
0.01 mg/mZ/h increment escalations or reductions based on
toxicity. Patients had received a median of two prior che-
motherapy regimens (range 1-6), with one-third of patients
not responding to their most recent chemotherapy regimen.
Six patients had previously undergone high dose therapy
with autologous stem cell rescue. Of 40 assessable patients,
the overall response rate was 25%, with similar response
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rates for indolent (3/12 PR) and aggressive (6/25 PR) lym-
phomas. In chemotherapy-sensitive patients, the response
rate was 32% compared with 8% in chemotherapy-resistant
patients. G-CSF did not increase dose-intensity secondary
to dose-limiting thrombocytopenia.

CALGB 9551 was designed to test 9-AC in a less heav-
ily pretreated group of patients than those treated in the
NCI phase II study. The objectives of this protocol were to
evaluate the response rate, response duration, and the toxic-
ity of 9-AC in previously treated patients with NHL and
HL. Correlating 9-AC plasma concentrations with toxicity
and response was a secondary objective.

Patients and methods

Eligible patients included those with relapsed or refractory
HL or NHL. One or two prior chemotherapy regimens were
allowed for patients with HL and indolent lymphoma
(small lymphocytic, follicular grade I/II), while patients
with aggressive lymphoma (follicular large cell, diffuse
small cleaved, diffuse mixed, or diffuse large cell) had
failed only one prior regimen. The study required a
CALGB performance status of 0-2. Patients with CNS or
HIV-related lymphomas were excluded. Chemotherapy or
radiation therapy was not allowed within 3 weeks prior to
study entry; nitrosoureas, melphalan, and mitomycin were
not allowed within the past 6 weeks. Previous allogeneic or
autologous transplant or prior camptothecins were not
allowed. All participating patients signed an informed con-
sent in accord with guidelines for the protocol as approved
by the Human Studies Committee of all participating insti-
tutions.

9-AC was supplied by the Cancer Treatment Evaluation
Program, NCI. Initially, 9-AC was administered in dimeth-
ylacetamide (DMA) solvent at 0.85 mg/m* per day (total
dose 2.55 mg/m?) as a continuous infusion on days 1-3 and
repeated every 2 weeks. In February 1997, the formulation
was changed to a colloidal dispersion (CD) based on pre-
liminary phase I data. The dose of 9-AC/CD was 1.1 mg/m?
per day (total dose 3.3 mg/m?) as a continuous infusion on
days 1-3 and repeated every 2 weeks. If the absolute neu-
trophil count (ANC) following cycles 1 and 2 of treatment
was greater than 1,000/uL, the dose was escalated to
1.3 mg/m? per day for subsequent cycles.

In the absence of intolerable toxicity or clear progression
of disease, patients received a minimum of three cycles.
Partial responders or complete responders were treated for
two cycles past their best response, with a minimum of six
cycles for partial and complete responses. Patients were
restaged after the third and sixth cycles. Complete response
was defined as the disappearance of all measurable disease
for at least 4 weeks, and partial response was defined as a
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reduction of greater than 50% in the sum of products of the
perpendicular diameters of all measurable lesions lasting
more than 4 weeks. Stable disease consisted of less than a
50% reduction and less than a 25% increase in the sum of
the products of the two perpendicular diameters of all mea-
sured lesions, and the appearance of no new lesions. Pro-
gressive disease or relapse required an increase in the
product of two perpendicular diameters of any measurable
lesion by 25% or more over the initial size on study entry.
A treatment failure was defined as progressive disease, fail-
ure to respond, or death from any cause.

Pharmacokinetics and pharmacodynamics

Blood samples for pharmacokinetic studies were required
during cycle one only, with the first sample collected prior
to initiation of the infusion on day 1 and the second sample
within the last 4 h of the 72 h infusion. Total 9-AC/CD con-
centrations were measured by HPLC using a modification
of the method by Takimoto et al. [14]. The 72 h steady state
concentration (Css) of total drug, as well as Css adjusted
for pretreatment serum bilirubin and albumin, were corre-
lated with response and toxicity, including only adverse
events reported during cycle 1 and nadir cell counts col-
lected during cycle 1. Regression models were used to
examine the relationship of 9-AC and adjusted 9-AC with
the nadir cycle 1 counts, the nadir counts as a proportion of
the pre-treatment count, and the proportion of the pre-treat-
ment count adjusting for the pre-treatment count as a covar-
iate in the model. Using Wilcoxon Rank Sums test (non-
parametric alternative to the ¢ test), mean levels of 9-AC
and adjusted 9-AC were compared between patients with
and without grade 3+ adverse events for each of the hema-
tologic toxicities.

Statistical analysis

For each histologic group (indolent vs. aggressive), a two-
stage design was used. The design was based on approxi-
mately 90% power to detect a difference between a
response (CR or PR) rate of 20 and 40% for indolent histol-
ogies, and 10 and 30% for aggressive histologies. The criti-
cal values to continue to stage II was at least 4 responders
out of 17 treated in the indolent histology group and at least
3 responders out of 18 treated in the aggressive histology
group.

Patient registration and data collection were managed
by the CALGB Statistical Center. Data quality was
ensured by careful review of data by CALGB Statistical
Center staff and by the study chairperson. Statistical analy-
ses were performed by CALGB statisticians. As part of the
quality assurance program of the CALGB, members of the
Data Audit Committee visit all participating institutions at

least once every 3 years to review source documents. The
auditors verify compliance with federal regulations and
protocol requirements, including those pertaining to eligi-
bility, treatment, adverse events, tumor response, and
outcome in a sample of protocols at each institution. Such
on-site review of medical records was performed for a sub-
group of 16 patients (43.2%) of the 37 patients under this
study.

Results

CALGB 9551 accrued a total of 37 patients from April
1996 through October 2000. One patient had no follow-up
or toxicity forms submitted and was excluded from the
analysis due to insufficient data. Of the remaining 36
patients, 1 had HL,, 18 had indolent NHL (3 small lympho-
cytic, 6 follicular grade I, 7 follicular grade II, 2 missing
data), and 17 had aggressive NHL (11 diffuse large cell, 2
follicular large cell, 1 diffuse small cleaved, 1 diffuse
mixed, 2 missing data). The protocol was closed prema-
turely due to slow accrual and low response rate. All
patients met the eligibility criteria for the protocol. Patient
characteristics of the 35 patients with NHL are listed in
Table 1. Seventy-two percent of patients were over age 60.
Nine patients received the DMA formulation and 27
received the CD formulation. The median number of cycles
administered was three and ranged from 1 to 15, with 22
patients (63%) receiving three or more cycles.

Table 1 Patient Characteristics

Characteristic Indolent NHL Aggressive NHL All
(n=18) (n=17)

Gender

Male 10 (56%) 11 (65%) 21 (65%)

Age

40-59 7 (39%) 2 (12%) 9 (26%)

60-69 8 (44%) 5 (29%) 13 (37%)

70-89 3(17%) 10 (59%) 13 37%)

Stage

I 3(17%) 2 (12%) 5 (14%)

1I 1 (6%) 2 (12%) 3 (9%)

I 2 (11%) 1 (6%) 3 (9%)

v 12 (67%) 12 (71%) 24 (69%)

B symptoms 13 (72%) 13 (76%) 26 (74%)

Performance status

0 11 (65%) 6 (35%) 17 (50%)

1 4 (24%) 7 (41%) 11 (32%)

2 2 (12%) 4 (24%) 6 (18%)

Missing 1 0
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Response and survival

The overall response rate was 17% with one complete
response (CR). The patient with HL had stable disease. The
response rate (RR) was 11% (2 PR) for patients with indo-
lent NHL and 23% (1 CR, 3 PR) for aggressive histologies,
P =0.40. The median response duration was 6.5 months
(range 2—102 months). The longest remission was in an 80-
year-old woman with relapsed, diffuse large cell lymphoma
7 years after treatment with CHOP (cyclophosphamide,
doxorubicin, vincristine, prednisone) chemotherapy who
achieved a CR with 9-AC and relapsed 8.5 years following
treatment. All 9-AC responders had received only one prior
chemotherapy regimen, and all had achieved a response to
previous therapy (3 CR, 1CRu, 2 PR). Of the six respond-
ers, five were treated with the CD formulation (RR 18.5%),
and one with the DMA formulation (RR 11.1%) (P = 0.61).
The failure-free survival (FFS) at one year with 95% confi-
dence intervals (CI) was 0.03 (0.00-0.08), Fig. 1. One and
two-year overall survival (OS) rates were 0.69 (0.54-0.84)
and 0.61 (0.44-0.77), respectively. Figure 2 shows the OS
by histology. Eight patients are alive with a median follow-
up of 8.7 years (range 2.4-10.8 years).

Toxicity

No treatment-related deaths occurred; however, 94% of
patients experienced a grade 3 or 4 toxicity (Table 2).
Grade 3 and 4 hematologic toxicities were common includ-
ing neutropenia (66%), anemia (31%), and thrombocytope-
nia (36%). Twenty percent of patients had a grade 3 or 4
infection. Significant non-hematologic toxicities included

Failure-Free Survival

0.6

Proportion
0.4

0.2

0 1 2 3 4 5
Years from Study Entry
N= 36 Evenis=35 Median=0.16

0.0

Fig. 1 Failure-free survival and 95% confidence intervals for all
patients
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Table 2 Toxicity

Grade of toxicity

0 1 2 3 4

n (%) n(%) n%) n(%) n(%)
WBC 5(14) 709 719 925 822
Platelets 1131 617 6(17) 6(17) 7(19)
Hemoglobin 2 (6) 11 (31) 12(33) 11(31) 0(0)
Granulocytes/bands 6 (17) 1(3) 5(14) 822 16(44)
Lymphocytes 12.(33) 0(0) 5(14) 9(@25) 10(28)
Infection 28(78) 1(3) 0 () 6(17) 13
Nausea 13(36) 15(42) 5(14) 2(6) 1(3)
Vomiting 22(61) 79 3(8) 2 (6) 2(6)
Anorexia 23(64) 7(19) 5014 13 0(0)
Hypotension 31(86) 3(8) 1(3) 1(3) 0(0)
Phlebitis/thrombosis 35 (97) 0 (0) 0(0) 1(3) 0(0)
Edema 32(89) 3(®) 0(0) 1(3) 0
Motor 33(92) 2(6) 0(0) 1(3) 0(0)
Cortical 33(92) 0(0) 13 2 (6) 0

Skin 31(86) 2(6) 26) 1(3) 0(0)
26(72) 38) 617 00 1(3)
18(50) 14(39) 2(6) 2(6) 0(0)
35097) 00) 00 13  0(0)
13% 1(3) 12(33) 2(6)

Fever w/o infection
Malaise/fatigue
Prothrombin time

Maximum toxicity 0(0)

primarily nausea, vomiting, and malaise/fatigue. The inci-
dence of grade 3 or 4 neutropenia (78% vs. 33%,
P =0.036) and thrombocytopenia (44% vs. 11%, P=0.11)
was higher among patients receiving the CD formulation
than the DMA formulation. Nine of the 22 patients receiv-
ing three or more cycles required a dose-reduction second-
ary to hematologic toxicity. Only one patient was dose
escalated after cycle 3, and required de-escalation after
cycle 4.
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Pharmacokinetics

Pharmacokinetic data were obtained for 33 patients. The
median 9-AC plasma concentration was 34.8 ng/mL, with a
range of 7.9-304.7 ng/mL. 9-AC concentration did not cor-
relate with patient response, with a median value of
29.3 ng/mL (range 18.1-142.1) for the six responders, and
38.1 ng/mL (range 7.9-304.7) for the non-responders.
Likewise, raw and adjusted (for bilirubin/albumin) 9-AC
levels were not associated with hematologic toxicities,
including grade 3 or 4 neutropenia and thrombocytopenia.
The median concentration was 30.0 versus 50.0 ng/mL for
patients with and without grade 3/4 neutropenia and 40.6
versus 34.0 ng/mL for patients with and without grade 3/4
thrombocytopenia. All six patients with grade 3/4 infec-
tions had 9-AC concentrations above the median (38.1-
90.6).

Discussion

9-AC has modest activity in refractory and relapsed lym-
phoma. Results were similar to those seen in the NCI Phase
IT study of 9-AC, despite selection of less heavily pre-
treated patients for the current study. As with topotecan, a
trend toward higher response rates was seen in patients with
aggressive histologies compared to patients with indolent
NHL. Hematologic toxicities were significant, particularly
with the 9-AC/CD formulation. The recommended phase II
dose of 9-AC/CD, while nearly 30% higher than that rec-
ommended for 9-AC/DMA, was thought to have a similar
toxicity profile. In fact, Phase I studies suggested there
might be less thrombocytopenia with the CD formulation.
Because of the increased hematologic toxicity seen in the
current trial, any further evaluation of this drug should
include reconsideration of the appropriate 9-AC/CD dose.

Plasma concentrations of 9-AC did not appear to corre-
late with toxicity or response, in contrast to previous phar-
macokinetic studies in patients with solid tumors [15].
However, pharmacodynamic analysis was likely limited by
small patient numbers, low response rates, and severe
hematologic toxicity in most patients.

The combination of topoisomerase I and topoisomerase
II inhibitors has also been explored in lymphoma based on
preclinical studies that demonstrated an additive or even
synergistic effect when topoisomerase I and II inhibitors
were administered sequentially [16-18]. A decrease of
topoisomerase I levels results in a significant increase in
topoisomerase II levels and vice versa. Higher levels of the
topoisomerase enzyme may enhance the activity of an
inhibitory agent. CALGB conducted a Phase II study of
sequential administration of doxorubicin (D1) and topo-
tecan (D3-5) in relapsed aggressive lymphoma [19]. The

response rate in 25 evaluable patients was 20%, including
2/2 patients with Burkitt’s lymphoma. Kancherla et al.
reported a 38% response rate in 22 patients with recurrent,
aggressive NHL treated with concurrent topotecan and eto-
poside (days 1-5 every 21 days) and Crump et al. reported
an 18% response rate in 22 patients with relapsed, aggres-
sive lymphoma treated with sequential topotecan (D1-5)
and etoposide (D6-10) [20, 21]. Topotecan has also shown
significant activity in combination with the tubulin inhibitor
paclitaxel in relapsed or refractory aggressive NHL [22].

9-AC is no longer in clinical development. While pre-
clinical studies of 9-AC demonstrated much stronger topo I
inhibitory activity than topotecan or irinotecan, Phase I and
II clinical studies in colon cancer and head and neck cancer
failed to demonstrate significant activity [8]. While the drug
has modest activity in aggressive lymphomas, the use in
lymphoma alone could not sustain continued development
of this poorly soluble molecule. The minimal activity and
hematologic toxicity of single agent topoisomerase I inhibi-
tors at current doses and schedules does not warrant further
investigation of these agents in NHL.

This study also demonstrates the feasibility of adminis-
tering untested agents to patients with lymphoma earlier in
the course of the disease, even if additional active agents
are available. Trials of new agents should be considered in
patients in first or second relapse with indolent lymphomas
or in patients with aggressive lymphomas in first or second
relapse who are not transplant candidates. The 5-year sur-
vival rates in this trial are similar to results with “standard
of care” therapies for similar patients; 48% for patients with
relapsed, indolent NHL and 24% for patients with relapsed
or refractory aggressive NHL who are not transplant candi-
dates. Use of an inactive agent prior to an active agent is
unlikely to affect survival.

Acknowledgments The research for CALGB 9551was supported, in
part, by grants from the National Cancer Institute (CA31946) to the
Cancer and Leukemia Group B (Richard L. Schilsky, MD, Chairman)
and to the CALGB Statistical Center (Stephen George, PhD,
CA33601). The content of this manuscript is solely the responsibility
of the authors and does not necessarily represent the official views of
the National Cancer Institute.

References

1. Ohno R, Okada K, Masaoka T et al (1990) An early Phase II study
of CPT-11: a new derivative of camptothecin, for the treatment of
leukemia and lymphoma. J Clin Oncol 8(11):1907-1912

2. Ota K, Ohna R, Shirakawa S et al (1994) Late Phase II study of iri-
notecan hydrochloride (CPT-11) in the treatment of malignant
lymphoma and acute leukemia. The CPT-11 Research Group for
Hematologic Malignancies. Japanese J Ca Chemoth 21(7):1047—-
1055 (Japanese)

3. Sarris AH, Romaguera J, Hagemeister FB et al (2001) Irinotecan
in relapsed or refractory non-Hodgkins lymphoma. Oncology
(Williston Park) 15(7 Suppl 8):53-56

@ Springer



798

Cancer Chemother Pharmacol (2009) 63:793-798

10.

11.

12.

13.

. Kraut EH, Balcerzak SP, Young D et al (2002) A phase II study of

topotecan in non-Hodgkin’s lymphoma: an Ohio State University
phase 2 consortium study. Cancer Invest 20(8):174-179

. Younes A, Preti HA, Hagemeister FB et al (2001) Paclitaxel plus

topotecan treatment for patients with relapsed or refractory aggres-
sive non-Hodgkin’s lymphoma. Ann Oncol 12(7):923-927

. Chen AY, Yu C, Potmesil M etal (1991) Camptothecin over-

comes MDR1-mediated resistance in human KB carcinoma cells.
Cancer Res 51:6039-6044

. Hsiang YH, Liu LF, Wall ME et al (1989) DNA topoisomerase I

mediated DNA cleavage and cytotoxicity of camptothecin ana-
logs. Cancer Res 49:4385-4389

. Ulukan H, Swaan PW (2002) Camptothecins: a review of their

chemotherapeutic potential. Drugs 62(14):2039-2057

. Leguizamo J, Quinn M, Takimoto CH et al (2003) A phase I study

of 9-aminocamptothecin as a colloidal dispersion formulation giv-
en as a fortnightly 72-h infusion. Cancer Chemother Pharmacol
52(4):333-338

Rubin E, Wood V, Bharti A et al (1995) A phase I and pharmaco-
kinetic study of a new camptothecin derivative, 9-aminocampto-
thecin. Clin Canc Res 1:269-276

Dahut W, Harold N, Takimoto C et al (1996) Phase I and pharma-
cologic study of 9-aminocamptothecin given by 72-hour infusion
in adult cancer patients. J Clin Oncol 14(4):1236-1244

Eder JP, Supko JG, Lynch T et al (1998) Phase I trial of the colloi-
dal dispersion formulation of 9-amino-20(S)-camptothecin admin-
istered as a 72-hour continuous intravenous infusion. Clin Canc
Res 4(2):317-324

Wilson WH, Little R, Pearson D et al (1998) Phase II and dose-
escalation with or without granulocyte colony-stimulating factor
study of 9-aminocamptothecin in relapsed and refractory lympho-
mas. J Clin Oncol 16(7):2345-2351

@ Springer

15.

16.

17.

18.

19.

20.

21.

22.

. Takimoto CH, Klecker RW, Dahut WL et al (1994) Analysis of

the active lactone form of 9-aminocamptothecin in plasma using
solid phase extraction and high performance liquid chromatogra-
phy. J Chromatogr B Biomed Appl 655:97-104

Minami H, Lad TE, Nicholas MK et al (1999) Pharmacokinetics
and pharmacodynamics of 9-aminocamptothecin infused over
72 hours in Phase II studies. Clin Cancer Res 5:1325-1330

Eder JP, Chan V, Wong J et al (1998) Sequence effect of irinotecan
(CPT-11) and topoisomerase II inhibitors in vivo. Cancer Chemo-
ther Pharmacol 42:327-335

Whitacre CM, Zborowska E, Gordon NH et al (1997) Topotecan
increases topoisomerase Il levels and sensitivity to treatment
with etoposide in schedule-dependent process. Cancer Res
57:1425-1428

Bonner JA, Kozelsky TF (1996) The significance of the sequence
of administration of topotecan and etoposide. Cancer Chemother
Pharmacol 39:109-112

Smith SM, Johnson JL, Niedzwiecki D etal (2006) Sequential
doxorubicin and topotecan in relapsed/refractory aggressive NHL:
results of CALGB 59906. Leuk Lymphoma 47:1511-1517
Kancherla RR, Nair JS, Ahmed T et al (2001) Evaluation of topo-
tecan and etoposide for non-Hodgkin lymphoma: correlation of
topoisomerase-DNA complex formation with clinical response.
Cancer 91(3):463-471

Crump M, Couban S, Meyer R etal (2002) Phase II study of
sequential topotecan and etoposide in patients with intermediate
grade non-Hodgkin’s lymphoma: a National Cancer Institute of
Canada Clinical Trials Group Study. Leuk Lymphoma
43(8):1581-1587

Younes A, Preti HA, Hagemeister FB et al (2001) Paxlitaxel plus
topotecan for patients with relapsed or refractory aggressive non-
Hodgkin’s lymphoma. Ann Oncol 12:923-927



	Phase II study of 9-aminocamptothecin in previously treated lymphomas: results of Cancer and Leukemia Group B 9551
	Introduction
	Patients and methods
	Pharmacokinetics and pharmacodynamics
	Statistical analysis

	Results
	Response and survival
	Toxicity
	Pharmacokinetics

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


