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Abstract
This phase 1 study (Clinicaltrials.gov: NCT00507442) was conducted to determine the maximum
tolerated dose (MTD) of cyclophosphamide in combination with bortezomib, dexamethasone and
lenalidomide (VDCR) and to assess the safety and efficacy of this combination in untreated multiple
myeloma patients. Cohorts of three to six patients received a cyclophosphamide dosage of 100, 200,
300, 400 or 500 mg/m2 (on days 1 and 8) plus bortezomib 1.3 mg/m2 (on days 1, 4, 8 and 11),
dexamethasone 40 mg (on days 1, 8 and 15) and lenalidomide 15 mg (on days 1–14), for eight 21-
day induction cycles, followed by four 42-day maintenance cycles (bortezomib 1.3 mg/m2, on days
1, 8, 15 and 22). The MTD was the cyclophosphamide dose below which more than one of six patients
experienced a dose-limiting toxicity (DLT). Twenty-five patients were treated. Two DLTs were seen,
of grade 4 febrile neutropenia (cyclophosphamide 400 mg/m2) and grade 4 herpes zoster despite
antiviral prophylaxis (cyclophosphamide 500 mg/m2). No cumulative hematological toxicity or
thromboembolic episodes were reported. The overall response rate was 96%, including 20% stringent
complete response (CR), 40% CR/near-complete response and 68% ≥ very good partial response.
VDCR is well tolerated and highly active in this population. No MTD was reached; the recommended
phase 2 cyclophosphamide dose in VDCR is 500 mg/m2, which was the highest dose tested.
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Introduction
Treatment of multiple myeloma (MM) has changed dramatically since the introduction of the
proteasome inhibitor bortezomib (VELCADE) and the immunomodulatory drugs thalidomide
(Thalomid) and lenalidomide (Revlimid), resulting in improved survival for patients with MM.
1,2 The most dramatic changes have been in the initial therapy of MM, wherein a number of
clinical trials have evaluated various drug combinations including one or more of these drugs.
These trials have evaluated novel combinations both in younger patients undergoing induction
therapy followed by high-dose therapy and autologous stem cell transplantation (HDT-ASCT),
as well as in older patients and in those who are considered ineligible for transplant. Two- and
three-drug regimens combining dexamethasone with bortezomib,3–5 lenalidomide,6–9
bortezomib and lenalidomide,10,11 and bortezomib or lenalidomide plus the alkylating agent
cyclophosphamide12–14 have been shown to be effective and well-tolerated in previously
untreated MM. These regimens have led to significant improvement in myeloma-related early
mortality as well as high complete response (CR) rates, which may translate into improved
long-term outcomes, including prolonged survival.15,16 Given the promising activity of the
two- and three-drug combinations, we hypothesized that combining bortezomib and
lenalidomide with dexamethasone and cyclophosphamide in a four-drug regimen (VDCR) may
result in even higher response rates as well as deeper responses.

The phase 1/2 EVOLUTION (Evaluation of VELCADE, dexamethasOne and Lenalidomide
with or without cyclophosphamide Using Targeted Innovative ONcology strategies in the
treatment of frontline MM) study was designed to investigate the safety and efficacy of
bortezomib plus dexamethasone in combination with lenalidomide (VDR), cyclophosphamide
(VDC) or VDCR in previously untreated MM patients. Here, we report the results of the phase
1 study, which was designed to determine the maximum tolerated dose (MTD) of
cyclophosphamide that can be combined with bortezomib, dexamethasone and lenalidomide.
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Materials and methods
Patients

Patients aged ≥ 18 years with previously untreated MM, with measurable disease and a
Karnofsky performance status (KPS) ≥ 50%, were enrolled, regardless of their eligibility for
HDT-ASCT. Measurable disease was defined as at least one of the following: serum M-protein
≥ 1 g/dl (≥ 10 g/l); urine M-protein ≥ 200 mg every24 h; or a serum free light chain (FLC)
assay with an involved FLC level ≥ 10 mg/dl (≥ 100 mg/l), provided the serum FLC ratio was
abnormal.17

Patients were excluded from the study if they had grade ≥ 2 peripheral neuropathy18 serum
creatinine ≥ 2.5 mg/dl, absolute neutrophil count < 1000/µl, platelet count < 70 000/µl, AST/
ALT > 2 × upper limit of normal or total bilirubin > 3 × upper limit of normal. Concomitant
treatment with dexamethasone at doses other than those as per protocol, other corticosteroids,
anti-neoplastic agents or investigational agents was not permitted. All patients provided written
informed consent. The review boards at each study site approved the study, which was
conducted in accordance with the Declaration of Helsinki.

Study design
The phase 1 study was conducted at 10 centers and enrolled patients from June 2007 to June
2008. We present the results as of the data cut-off of 22 July 2009. The primary objective was
to determine the MTD of cyclophosphamide administered in combination with bortezomib,
dexamethasone and lenalidomide. Secondary objectives were to evaluate the safety of this four-
drug regimen, as well as the response rates, time-to-response, time-to-progression,
progression-free survival and overall survival following therapy with VDCR in patients with
previously untreated MM.

Cohorts of three to six patients received oral cyclophosphamide at doses of 100, 200, 300, 400
or 500 mg/m2 (on days 1 and 8) in combination with intravenous bortezomib (1.3 mg/m2, on
days 1, 4, 8 and 11), oral dexamethasone (40 mg, on days 1, 8 and 15) and oral lenalidomide
(15 mg, on days 1–14). Patients received up to eight 21-day treatment cycles of VDCR
(induction), followed by up to four 42-day maintenance cycles of weekly bortezomib (1.3 mg/
m2, on days 1, 8, 15 and 22). Peripheral blood stem cell collection was permitted after cycle 2
and eligible patients could discontinue therapy after cycle 4 to undergo HDT-ASCT. Cohorts
were enrolled at each cyclophosphamide dose level until more than one patient experienced a
dose-limiting toxicity (DLT) during cycle 1, or the maximum planned dose of 500 mg/m2 was
reached. DLT was defined as one or more of the following toxicities: platelet count < 25 000/
mm3 lasting for > 7 days or a platelet count < 10 000/mm3 or grade 4 neutropenia of > 7 days
duration; any ≥ grade 3 non-hematological toxicity considered to be related to
cyclophosphamide (except inadequately treated nausea, vomiting and diarrhea), or any
hematological or non-hematological toxicity considered to be related to cyclophosphamide
resulting in a treatment delay of > 2 weeks. After the first cycle, dose modifications for toxicity
were permitted in accordance with pre-defined guidelines.

Patients could receive supportive therapy including bisphosphonates and transfusions as
necessary. Prophylactic aspirin (325 mg daily) was required; warfarin or low-molecular weight
heparin could be substituted at the investigator’s discretion based on risk for thrombosis.
Antibiotics for Pneumocystis prophylaxis and acyclovir for herpes zoster prophylaxis were
recommended. Erythropoietin use was permitted but not recommended, as it could increase
the risk of lenalidomide-associated thromboembolism.19 Use of granulocyte colony-
stimulating factor as prophylaxis for patients experiencing grade 4 neutropenia for > 7 days or
febrile neutropenia was permitted after day 8 of the second and subsequent cycles.
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Patients were discontinued from therapy if they experienced unacceptable toxicity or
progressive disease (PD), had an unsatisfactory therapeutic response (investigator’s judgment),
declined further treatment, were lost to follow-up, underwent HDT-ASCT or if there was a
violation of the study protocol. Following treatment or discontinuation, patients without PD
entered a short-term follow-up period and were monitored every 12 weeks until PD. After PD,
patients entered long-term follow-up, and were contacted through telephone every 3 months
to assess the survival and alternative treatments for MM.

Assessments
Adverse events (AEs) were recorded throughout the study and for 30 days after the last dose
of the study drug and were graded according to NCI CTCAE version 3.0.18 Response was
assessed before every other treatment cycle from cycle 3 onwards. Response categories were
based on the uniform response criteria of the International Myeloma Working Group,17 with
the addition of near-complete response (nCR) (defined as meeting the CR criteria but with
positive serum and/or urine immunofixation).20 Specifically, CR required serum and urine to
be immunofixation-negative, and < 5% marrow plasma cells, and stringent complete response
(sCR) required in addition a normal serum FLC ratio and no marrow plasma cells by
immunohistochemistry or immunofluorescence. Very good partial response (VGPR) required
a ≥ 90% reduction in serum M-protein and a urine M-protein level of < 100 mg/24 h; patients
could be classified as achieving nCR if they had no detectable M-protein by electrophoresis
but were immunofixation-positive in serum and/or urine. PR required a ≥ 50% reduction in
serum M-protein and a ≥ 90% reduction in urine M-protein (or an absolute level < 200 mg/24
h), as well as a ≥ 50% decrease in any soft tissue plasmacytomas. Patients were classified as
having PD if they had a ≥ 25% increase in serum or urine M-protein, in soft tissue
plasmacytomas or in bone marrow plasma cells. Patients who had a measurable disease based
on elevated FLC levels were classified as achieving PR if they had a ≥ 50% decrease in the
difference between involved and uninvolved FLC levels and as achieving very good partial
response (VGPR) if they were immunofixation-negative for M-protein in serum and urine.
These patients were classified as having PD if they had a ≥ 25% increase in the difference
between involved and uninvolved FLC levels (absolute increase > 100 mg/l). The criteria were
applied by an automated computer algorithm used to determine the response. The use of the
algorithm assures consistent and rigorous assessment of responses across all patients.

A central laboratory was used for M-protein and FLC quantification, immunofixation and
evaluation of minimal residual disease by multiparameter flow cytometry. One bone marrow
assessment was required for documentation of CR and repeat assessments of serum and urine
protein electrophoresis, serum and urine immunofixation, and serum FLCs were required to
confirm CR. Bone marrow aspirate samples for cytogenetic analysis and immunophenotyping
were collected for 8 weeks before the first dose of study drug treatment; samples were also
obtained from patients with suspected CR for evaluation of minimal residual disease.
Cytogenetic profiles were assessed using conventional metaphase cytogenetics and
fluorescence in situ hybridization. The following findings were classified as ‘high risk’: del 13
or −13q14 (by conventional cytogenetic analysis only), t[4;14], t[14;16], −17p13 or
hypodiploidy.

Statistical methods
The safety population included all patients who received at least one dose of any study drug.
The DLT-evaluable population included all patients who experienced DLT during the first
treatment cycle or received all scheduled doses in cycle 1 without prohibited concomitant
treatment.
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Results
Patient characteristics and disposition

A total of 26 patients were enrolled, of whom 25 received at least one dose of any study drug
and were included in the safety population. Demographic and baseline clinical characteristics,
including cytogenetic data, are summarized in Table 1.

Treatment assignment by cohort is shown in Table 2. In all, 17 (68%) patients completed
treatment: 10 proceeded to HDT-ASCT and 7 received the maximum number of cycles per
protocol. Eight patients did not complete the treatment, two because of AEs, one because of a
serious AE of grade 3 lobar pneumonia at a dose of 300 mg/m2 cyclophosphamide, considered
related to treatment during cycle 6; two declined further treatment, one had an unsatisfactory
response by investigator judgment, one had PDand two discontinued because of other reasons.

DLT and determination of MTD
One patient experienced DLT (grade 4 febrile neutropenia) at a dose of 400 mg/m2

cyclophosphamide, resulting in dose reduction and delay, and one patient experienced DLT
(grade 3 herpes zoster virus reactivation despite antiviral prophylaxis) at a dose of 500 mg/
m2 cyclophosphamide, resulting in dose reduction. As the MTD was not reached, the
recommended phase 2 dose of cyclophosphamide in combination with bortezomib,
dexamethasone and lenalidomide is 500 mg/m2, which was the highest dose tested.

Treatment exposure
Patients received a median of six treatment cycles (range, 3–12); nine patients completed all
eight cycles of induction and proceeded to maintenance (Table 2), of whom seven received all
the four maintenance cycles. In total, thirteen patients required one or more dose reductions
during induction therapy: ten for bortezomib, three for dexamethasone, seven for
cyclophosphamide and three for lenalidomide. One additional patient had bortezomib dose
reduced during maintenance. During the induction phase, the median dose of bortezomib per
cycle was 4.9 mg/m2 (range, 2.4–5.3; expected dose 5.2 mg/m2), the median dose of
dexamethasone per cycle was 120 mg (range, 66–120; expected dose 120 mg) and the median
dose of lenalidomide per cycle was 210 mg (range, 138–210; expected dose 210 mg).

Safety
The frequencies of common treatment-emergent non-hematological AEs and all treatment-
emergent hematological toxicities are shown in Table 3. The most common grade 3/4 AE was
Peripheral Neuropathy, which was seen in 4 (16%) patients, and was transient sensory
neuropathy in one patient; there was also one patient with grade 3/4 autonomic neuropathy.

There was no evidence of cumulative hematological toxicity during induction therapy (Figure
1). No deep-vein thrombosis or pulmonary embolism was reported, despite 18/25 patients
receiving aspirin alone as DVT prophylaxis. Ten patients (40%) experienced at least one
serious AE. Six patients (24%) experienced serious AEs considered to be related to the study
treatment: one at 100 mg/m2 cyclophosphamide (grade 3 nausea and vomiting), two at 300
mg/m2 cyclophosphamide (grade 2 pyrexia; grade 3 lobar pneumonia, pancytopenia and febrile
neutropenia), two at 400 mg/m2 cyclophosphamide (grade 4 leukopenia and febrile neutropenia
and grade 3 typhlitis; grade 3 febrile neutropenia) and one at 500 mg/m2 cyclophosphamide
(grade 3 angioneurotic edema). Two patients died during the follow-up period: one patient
treated at the 200 mg/m2 cyclophosphamide dose, because of disease progression,and one
patient treated at the 400 mg/m2 cyclophosphamide dose, because of subdural hematoma
related to a fall.
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Efficacy
The Overall Response Rate (ORR) (CR, very good partial response and PR) to induction
therapy (cycles 1–8) was 96%, with 68% of patients experiencing at least a very good partial
response (VGPR) (Table 4). The sCR rate was 20%, and the CR/nCR rate was 40%, with 36%
of patients achieving an immunofixation-negative CR. Of the nine patients with high-risk
cytogenetics, three achieved a CR and four a very good partial response (VGPR). The rates
appeared to be independent of cyclophosphamide dose, although patient numbers are limited.
The single patient who failed to obtain a response received three cycles of therapy before
discontinuing for PD due to a new soft tissue plasmacytoma. The median time to first response
in responding patients was 49 days (range, 41–121) and the median time to best response was
95 days (range, 43–255). Time-to-progression, progression-free survival and overall survival
could not be assessed as, at the time of data cut-off, only one patient had progressed and two
patients had died. The patient who progressed had obtained a best response of PR and
subsequently developed extramedullary progression.

Other end points
Thirteen patients have undergone stem cell mobilization, with a median CD34+ yield of 5.5 ×
106/kg (range, 1.8–10.3). Granulocyte colony-stimulating factor alone was used for the first
cycle of mobilization. One patient required a second cycle of stem cell mobilization. At the
time of data cut-off, ten patients had discontinued treatment to undergo HDT-ASCT.

Discussion
The introduction of bortezomib and immunomodulatory drugs and their judicious combination
with old drugs in carefully designed clinical trials has led to a paradigm shift in the treatment
of myeloma. These trials showed a high efficacy when any of these drugs were combined with
corticosteroids and/or alkylating agents or when they were combined together. The high
response rates, especially CR rates, seen in these studies highlight the prospect of obtaining
profound reductions in tumor load, potentially translating into improved long-term outcomes.
This study is the first to evaluate cyclophosphamide in combination with bortezomib,
dexamethasone and lenalidomide in patients with newly diagnosed MM. In the phase 1 study,
we determined that cyclophosphamide at a dose of 500 mg/m2 can be safely combined with
VDR, resulting in a very high response rate and rate of CRs.

The results of the phase 1 portion of this study indicate that combining two novel agents,
bortezomib and lenalidomide, with the standard anti-myeloma agents dexamethasone and
cyclophosphamide is a feasible, well-tolerated frontline treatment approach. The most common
treatment-emergent hematological and non-hematological AEs were consistent with those seen
in previous studies evaluating combinations of bortezomib and/or lenalidomide with
cyclophosphamide and/or dexamethasone.5,8,10,12–14 Thrombosis events that have been seen
with thalidomide and lenalidomide did not occur in the current study.21 This is despite 18/25
patients receiving aspirin alone as thromboprophylaxis, consistent with other studies of
bortezomib in combination with immunomodulatory drugs.10,22 The most common grade 3/4
non-hematological AE was Peripheral Neuropathy (in four patients), a toxicity that is
manageable and reversible in the majority of patients. With single-agent bortezomib in
previously untreated MM patients, 85% of patients showed improvement or resolution of
treatment-related sensory Peripheral Neuropathy in a median of 98 days,23 while in patients
with relapsed MM, 64% of patients with grade ≥ 2 Peripheral Neuropathy showed improvement
or resolution in a median of 110 days.24 Similar findings have been reported in combination
studies in previously untreated patients.25,26 The majority of patients in the present study
experienced thrombocytopenia, neutropenia and/or anemia, but these were mild or moderate
in severity and manageable. Most importantly, there was no evidence of cumulative
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hematological toxicity as shown by the lack of any downward trend in the platelet or neutrophil
count with increasing duration of therapy (Figure 1). Nevertheless, grade 3/4 myelosuppression
appeared to be somewhat more frequent with VDCR than reported for the two- and three-agent
combinations.5,8,10,12 The most common treatment-emergent serious adverse event was
febrile neutropenia (three patients). It is important to note that 7 (28%) patients in the current
study were aged ≥ 65 years, including 2 who were aged at least 75 years, and the tolerability
of the regimen was favorable in this patient group as well.

High response rates were achieved in this phase 1 study; the ORR was 96%, with 40% CR/
nCR, including 20% sCR. These response rates appeared to be comparable to or somewhat
higher than those reported in recent studies of the three-drug combinations VDR (ORR 100%),
10 lenalidomide, cyclophosphamide and dexamethasone (RCd, ORR: 83%),13 VDC (ORR
84–88%),12,14 and VDC (three cycles) followed by bortezomib, thalidomide and
dexamethasone (VTD; three cycles) (ORR 95%) in newly diagnosed MM patients.27 Stringent
CR rates and durability data have not yet been reported for all these studies.

In addition to the three-drug regimens noted above, other three- and four-drug combinations
that include bortezomib and/or lenalidomide or thalidomide are also being evaluated and are
proving to be highly active and generally well-tolerated induction therapies in this setting. This
plethora of studies suggests a shift in the treatment paradigm for newly diagnosed MM toward
the use of such multiagent combinations, both as induction therapy before HDT-ASCT and as
frontline treatment for non-transplant patients. However, longer-term follow-up as well as
head-to-head comparisons of efficacy and toxicity are required for these combinations to
determine whether the high response rates translate into improved survival, and to determine
the most efficacious combination in these patient populations.

In addition to the high overall response rates, ongoing trials of combination regimens are
targeting the depth of response as indicated by the ability to achieve an sCR or minimal residual
disease (MRD) negative status. In many hematological malignancies, assessment of minimal
residual disease (MRD) following treatment is standard practice, but this is still under
investigation in MM, given the lack of treatments with high CR rates until now.28 Recent data
suggest that minimal residual disease (MRD)-negative status, as assessed by
immunophenotyping through multiparameter flow cytometry, is a better predictor of survival
than CR as evaluated by immunofixation.29 In the current study, baseline bone marrow
samples were collected and successfully analyzed using flow cytometry for the majority of
patients (23/25; 92%). This information will provide a better estimate of the efficacy of this
regimen as additional data are collected in the phase 2 portion of the trial.

Conclusion
Cyclophosphamide with bortezomib, dexamethasone and lenalidomide, VDCR, is a generally
well-tolerated and highly active novel four-drug regimen in patients with previously untreated
MM. The recommended dose of cyclophosphamide in this regimen was established as 500 mg/
m2, which was the highest dose tested. Enrolment to the three-arm, randomized phase 2 portion
of this study, which is investigating cyclophosphamide 500 mg/m2 in combination with
bortezomib and dexamethasone, with or without lenalidomide (VDCR/VDC) or VDR, has
been completed recently and analysis is going on.
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Figure 1.
Box plot (with whiskers showing 10th to 90th percentile) of change in platelet count (a), and
neutrophil count (b) over time for patients treated at dose level 5.
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Table 1

Demographic and baseline clinical characteristics (safety population)

Characteristic N = 25

Median age, years (range) 61 (49–79)

Aged ≥ 65 years, n (%) 7 (28)

Aged ≥ 75 years, n (%) 2 (8)

Male, n (%) 13 (52)

Myeloma type, n (%)

   IgG 15 (60)

   IgA 5 (20)

   Free λ light chain 3 (12)

   Free κ light chain 2 (8)

ISS stage at diagnosis (as reported by the investigator), n (%)

   First 12 (48)

   Second 12 (48)

   Third 1 (4)

β2-Microglobulin (mg/l), n (%)

   < 2.5 8 (32)

   2.5–5.5 15 (60)

   > 5.5 1 (4)

Missing (sample not assessable by central laboratory) 1 (4)

Karnofsky performance status, n (%)

   70–80% 11 (44)

   90–100% 14 (56)

   Eligible for ASCT at baseline (physician assessment), n (%) 22 (88)

   Median (range) time from diagnosis, months 2.0 (0.1–29.1)

   Median (range) serum M-protein, g/dl 23.0 (0–94.0)

   Median (range) urine M-protein, g/24h 0.02 (0–3.1)

   Median (range) creatinine, µmol/l 79.6 (52.2–196.2)

Creatinine clearance (ml/min), n (%)

   > 30–60 5 (20)

   > 60 20 (80)

Abnormalities observed by conventional/molecular cytogenetic testing, n (%)

   Del 13 (standard cytogenetics) 3 (12)

   −13q14 (FISH) 8 (32)

   t (4;14) 3 (12)

   −17p13 5 (20)

   Hypodiploidy 0

   High-risk 9 (36)

Abbreviations: ASCT, autologous stem cell transplantation; FISH, fluorescence in situ hybridization; Ig, immunoglobulin.

High risk was defined as any of del 13 or −13q14 (by conventional cytogenetic analysis methods only), t[4;14], t[14;16], −17p13 or hypodiploidy.
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Table 3

Summary of the most common treatment-emergent non-hematological adverse events and all treatment-emergent
hematological toxicities (safety population)

Most common treatment-emergent non-hematological adverse events (≥ 25% of the patients), N = 25

Adverse event All grades, n (%) Grade ≥ 3, n (%)

Fatigue 18 (72) 2 (8)

Constipation 17 (68) 0

Nausea 13 (52) 1 (4)

Peripheral sensory neuropathy 12 (48) 1 (4)a

Diarrhea 10 (40) 1 (4)

Vomiting 10 (40) 1 (4)

Dizziness (excluding vertigo) 9 (36) 0

Insomnia 9 (36) 0

Peripheral neuropathy 8 (32) 4 (16)

Pyrexia 8 (32) 0

Back pain 8 (32) 3 (12)

Dyspnea 7 (28) 1 (4)

Edema, lower limb 7 (28) 0

Treatment-emergent hematological toxicities, N = 25

Toxicity Grade 1/2, n (%) Grade 3, n (%) Grade 4, n (%)

Anemia 21 (84) 2 (8) 1 (4)

Thrombocytopenia 18 (72) 0 3 (12)

Neutropenia 13 (52) 5 (20) 1 (4)

a
This patient, who had transient grade 3 sensory neuropathy, was one of the four patients who experienced grade 3/4 peripheral neuropathy. An

additional patient had grade 3/4 autonomic neuropathy.

Leukemia. Author manuscript; available in PMC 2011 July 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Kumar et al. Page 14

Ta
bl

e 
4

B
es

t c
on

fir
m

ed
 re

sp
on

se
 to

 tr
ea

tm
en

t, 
by

 d
os

e 
le

ve
l

Be
st 

co
nf

irm
ed

 re
sp

on
se

, N
 =

 2
5

D
os

e 
le

ve
l

Pa
tie

nt
s

C
R

 (s
C

R
)

V
G

PR
 (n

C
R

)
PR

a
PD

1 
(C

y 
10

0 
m

g/
m

2 )
3

2 
(2

)
1 

(0
)

1
0

2 
(C

y 
20

0 
m

g/
m

2 )
4

1 
(1

)
0

2
1

3 
(C

y 
30

0 
m

g/
m

2 )
4

1 
(1

)
3 

(1
)

3
0

4 
(C

y 
40

0 
m

g/
m

2 )
7

2 
(0

)
3 

(0
)

5
0

5 
(C

y 
50

0 
m

g/
m

2 )
7

3 
(1

)
1 

(0
)

4
0

To
ta

l
25

9 
(5

)
8 

(1
)

15
1

O
ve

ra
ll 

re
sp

on
se

 ra
te

, n
 (%

)
24

 (9
6)

≥ 
V

G
PR

 ra
te

, n
 (%

)
17

 (6
8)

C
R

/n
C

R
 ra

te
, n

 (%
)

10
 (4

0)

C
R

 ra
te

, n
 (%

)
9 

(3
6)

sC
R

 ra
te

, n
 (%

)
5 

(2
0)

A
bb

re
vi

at
io

ns
: C

R
, c

om
pl

et
e r

es
po

ns
e;

 C
y,

 cy
cl

op
ho

sp
ha

m
id

e;
 n

C
R

, n
ea

r-
co

m
pl

et
e r

es
po

ns
e;

 P
D

, p
ro

gr
es

si
ve

 d
is

ea
se

; P
R

, p
ar

tia
l r

es
po

ns
e;

 sC
R

, s
tri

ng
en

t c
om

pl
et

e r
es

po
ns

e;
 V

G
PR

, v
er

y 
go

od
 p

ar
tia

l r
es

po
ns

e.

a In
cl

ud
es

 V
G

PR
.

Leukemia. Author manuscript; available in PMC 2011 July 1.


