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Abstract
Background

The LYM-4003 study was initiated to identify the maximum tolerated dose (MTD) of cyclophosphamide
when combined with bortezomib and �udarabine in a phase 1b trial, and to assess the e�cacy and
safety of this combination in a phase 2 trial in patients with relapsed or refractory MCL. 

Methods

Patients with relapsed or refractory MCL who had received at least one previous lines of treatment were
enrolled in this single-arm, open-label, phase 1/2 trial at six major cancer centers in China. In phase 1, to
identify the MTD of cyclophosphamide, 3 patient cohorts received escalating doses (150, 200, and 250
mg/m2) of intravenous cyclophosphamide on days 1, 2 of each 28-day cycle. Patients also received
bortezomib 1.3 mg/m2 on days 1, 4, 8 and 11, �udarabine 25 mg/m2 on days 1, 2, 3 of each 28-day
cycle. In phase 2 study, patients received bortezomib and �udarabine plus the MTD of
cyclophosphamide. Treatment in both phases to maximum 6 cycles of chemotherapy, continued until
disease progression, or severe toxicity. The primary endpoint was overall response. The secondary
endpoint was survival. We used the Kaplan-Meier method to estimate response duration, progression-free
survival, and overall survival. Analysis was by intention to treat population. 

Results

40 patients were enrolled between April 8, 2011 and October 10, 2015, 9 in phase 1 and 34 (including
three patients who received the MTD of cyclophosphamide in phase 1) in phase 2. In phase 1, we
identi�ed the MTD as 250 mg/m2 cyclophosphamide. In phase 2, grade 3–4 hematological toxicities
included thrombocytopenia, leucopenia, neutropenia, and lymphopenia. Among 32 patients in phase 2, 23
(72%) had an overall response: 10 (31%) had a complete response and 13 (41%) had a partial response.
The median follow-up time was 31.6 months. The median response duration was 26.3 months. The
median progression-free survival was 21 months (95% CI 7.3–34.7), and the median overall survival was
32.4 months (95% CI 17.8–47.0). 

Conclusions

Bortezomib in combination with �udarabine and cyclophosphamide is highly effective and well tolerated
for patients with relapsed or refractory MCL. Trial registration ClinicalTrials.gov NCT01322776
(Registered on March 25, 2011)

Introduction
Mantel cell lymphoma (MCL) is a distinct subset of B-cell non-Hodgkin’s lymphoma characterized by
cyclin D1 overexpression resulting from the t(11;14)(q13;q32) translocation [1–3]. MCL represents an
aggressive form of non-Hodgkin’s lymphoma, and is incurable with the current front-line treatments.
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Although high-intensity chemotherapy plus stem-cell transplant appears bene�cial for progression-free
survival (PFS), the median overall survival (OS) is approximately 3 years from diagnosis [4–6].
Recurrence despite high response rates to front-line regimens, often occurred with typical short duration
of response (DOR) [2, 5]. New approaches are urgently needed.

Fludarabine is one of the most active agent in low-grade lymphoma, achieving a overall response rate
(ORR) of 31% in relapsed or refractory MCL [7–9]. Fludarabine in combination with cyclophosphamide
(FC)/mitoxantrone (FCM) showed an ORR of 46–67%, inducing better quality and more durable response
in pre-treated MCL [10–12]. Bortezomib is approved for the treatment of patients with relapsed or
refractory MCL with an ORR and CR rate of 30% and 8%, respectively [13–17]. Results of synergistic
cytotoxic effects of �udarabine and bortezomib have been shown in pre-clinical studies [18, 19].

On the basis of these preclinical data, we hypothesized that the combination of bortezomib and FC might
have more antitumor activity than either drugs alone for patients with relapsed or refractory MCL. To test
this hypothesis, we initiated a single-arm, open-label, phase 1b/2 clinical trial to identify the maximum
tolerated dose (MTD) of cyclophosphamide when combined with bortezomib and �udarabine and to
assess the e�cacy and safety of this combination in patients with relapsed or refractory MCL.

Methods

Patients
Patients with relapsed or refractory MCL who met the following criteria were eligible for this study:
con�rmed tissue diagnosis of MCL with CD20 and cyclin D1 positivity; had undergone one or two
previous lines of treatment; and had an Eastern Cooperative Oncology Group performance status score of
2 or less. Additional eligibility criteria included an absolute neutrophil count of ≥ 1.5 × 109 cells per L, and
a platelet count of ≥ 75 × 109 cells per L, aspartate aminotransferase and alanine aminotransferase
concentrations of less than two times the upper limit of normal, and a creatinine clearance of more than
50 mL/min. A washout period of 4 weeks since previous therapy was required. Patients were excluded

if they had grade 2 or higher peripheral neuropathy, signs of severe congestive heart failure (New York
Heart Failure Guidelines Class III/IV) or active infection were present. Patients were also excluded if there
was evidence that the lymphoma had involved the central nervous system, other condition likely to
interfere with participation in this clinical study. Patients were excluded if they had received prior
treatment with bortezomib (Complete eligibility and exclusion criteria are provided in the Supplementary
Appendix).

This study was conducted in accordance with the Declaration of Helsinki and the International
Conference on Harmonization Guidelines for Good Clinical Practice. This study protocol was approved by
the institutional review board of the Sun Yat-sen University Cancer Center ethic committee (Reference
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number: YP2010170) and institutional review boards at each participant centers. Informed written
consent was obtained from all participants before enrolment.

Procedures
In phase 1b, patients were sequentially enrolled in three cohorts to receive escalating of doses of
150 mg/m2, 200 mg/m2, and 250 mg/m2 of intravenous cyclophosphamide by a 3 + 3 algorithm
respectively. There were no intra-patient dose escalations. Patients received cyclophosphamide daily on
days 1–2. Bortezomib was given at 1.3 mg/m2 on days 1, 4, 8 and 11 in bolus intravenous infusion while
25 mg/m2 of Fludarabine on days 1–3 administered intravenously every 28-day per cycle.

Patients treated at the MTD of cyclophosphamide in phase 1 were counted as the �rst patients enrolled in
the phase 2 study. In phase 2, patients received cyclophosphamide at the MTD, 1.3 mg/m2 of intravenous
push over bortezomib on days 1, 4, 8, and 11; as well as 25 mg/m2 of intravenous �udarabine on days 1–
3 of each 28-day cycle. Patients in both phases who achieved complete response (CR) or partial response
(PR) continued to receive maximum for six cycles of B-FC, patients who experienced stable disease (SD)
discontinued treatment after four cycles of chemotherapy. Recombinant granulocyte colony-stimulating
factor (G–CSF; 5 mg/kg subcutaneously) was recommended in the event of severe neutropenia or febrile
neutropenia. Prophylactic antimicrobial treatment was administered at the clinical judgement of the
treating physician. If the patient experienced febrile neutropenia, grade 4 neutropenia lasting more than 7
days, a platelet counts less than 10 × 109/L, or any grade 3 non-haematological toxicity considered by
investigator to be related to bortezomib, then bortezomib was to be held for up to 14 days until events
recovered, with a 25% reduction in the planned does in the next cycle. On any day of bortezomib
administration during a cycle (other than day 1) of each cycle, the patient must have platelet count ≥ 25 
× 109 cells per L, and absolute neutrophil count of ≥ 0.75 × 109 cells per L. If the above criteria are not
met, bortezomib can be held for up to 2 days. Doses of bortezomib need to be held within a cycle would
be skipped and would not be made up later in the cycle. Patients who experienced bortezomib-related
neuropathic pain or peripheral sensory neuropathy were managed with dose reductions summarized as
follows: grade 1 pain or grade 2 neuropathy, decrease dose to 1.0 mg/m2; grade 2 pain or grade 3
neuropathy, hold bortezomib until resolution and resume at dose of 0.7 mg/m2. Bortezomib was
discontinued for grade 4 neuropathy. Patients discontinued treatment in the event of disease progression,
unacceptable or unmanageable adverse events, or withdrawal of consent.

Assessments
The incidence and severity of adverse events (AEs), coded using the Medical Dictionary for Regulatory
Activities, were assessed according to the National Cancer Institute Common Terminology Criteria for
Adverse Events version 3.0.
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Dose-limiting toxicities (DLTs) were de�ned as grade 4 neutropenia lasting for > 7 days; febrile
neutropenia of any duration; grade 4 thrombocytopenia lasting for > 14 days despite holding treatment;
grade 3 to 4 thrombocytopenia associated with grade > 1 bleeding; grade ≥ 3 nonhematologic toxicity
(excluding nausea, vomiting, diarrhea, fatigue lasting < 14 days, increased serum creatinine, or electrolyte
abnormalities that were not clinically signi�cant and required no treatment); grade ≥ 3 acute kidney injury
lasting > 72 hours; and grade ≥ 3 nausea, vomiting, or diarrhea uncontrolled by maximal
antiemetic/antidiarrheal medication. The MTD of cyclophosphamide was de�ned as the highest
cyclophosphamide dose at which < 33% of patients experienced a treatment-related DLT during the �rst
28-day cycle of treatment in phase 1 study.

The primary e�cacy endpoint was the ORR (CR or PR). Response to treatment was assessed according
to guidelines developed by an international workshop on lymphoma response criterial [20], with restaging
after every two cycles by CT scan and bone marrow biopsies. Both a regular radiological assessment and
subsequent reassessment by a designated radiologist (Chao-mei Ruan) were done. The secondary
endpoint was survival.

Statistical analysis
In phase 1, the MTD of cyclophosphamide when combined with bortezomib and �udarabine was
identi�ed by a 3 + 3 algorithm. We used the Kaplan-Meier method to estimate response duration,
progression-free survival (PFS), and overall survival (OS). Analyses were by intention-to-treat population.
Response duration was calculated from the response date to the date of relapse, disease progression, or
death. Eligible patients who achieved PR or better and who requested subsequent consolidation with SCT
were censored for all response assessments at the time of SCT. For the response duration calculation,
responders who went off study for any reason other than disease progression or death were censored on
the last CT date. Responders who did not experience disease progression but died of another reason were
censored at the date of death. Responders who were still actively on study were censored at the survival
date or the last CT date.

OS was de�ned as the time from study entry until death due to any cause, or until the last survival date if
still alive. PFS was de�ned as the time from the start of treatment until lymphoma progression or death
regardless of cause. Patients who were still actively on the study were censored at the survival date or the
last CT date. The statistical calculations were done with IBM SPSS version 25.0.

Role of the funding source
Xian-Janssen provided free bortezomib and �nancial support. The sponsor of the study had no role in
data collection, data analysis, or data interpretation. This investigator-initiated study was designed by the
corresponding author who worked with co-authors at The Sun Yat-sen University Cancer Center and other
hospitals. We communicated and discussed the study design with the sponsor, but this did not lead to
alteration of the study design. The sponsor reviewed the manuscript before submission and provided
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grammatical revisions. The corresponding author had full access to all the data in the study and had �nal
responsibility for the decision to submit for publication.

Results

Patients and enrollment
Between April 8, 2011 and November 7, 2011, 9 patients (per 3 patients at each dose level) were enrolled
in the phase 1 portion of the study, 83% of whom were men (Table 1). The median age was 60.5 years
(range 41–74). Eight patients had one previous treatment and one patient had second prior lines of
treatment. 89% of patient had received previous rituximab-containing treatments.
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Table 1
Demographics and baseline characteristics of patients in phase 1 and phase 2

  Phase 1
(n = 9)

Phase 2
(n = 34)

Phase 2 plus phase 1 patients
(n = 40)

Age (years) 60(41–74) 60(31–75) 60(31–75)

Sex        

Male 8(89%) 27(79%) 32(80%)

Female 1(11%) 7(21%) 8(20%)

ECOG 0–1 9(100%) 32(94%) 38(95%)

Stage at diagnosis      

II 2(22%) 2(6%) 4(10%)

III 6(67%) 20(59%) 24(60%)

IV 1(11%) 12(35%) 12(30%)

MIPI risk category      

Low 5(56%) 21(62%) 24(60%)

Intermediate 3(33%) 11(32%) 13(33%)

High 1(11%) 2(6%) 3(7%)

Ki67 index (%)      

< 30 5(56%) 13(38%) 15(38%)

≥ 30 4(44%) 18(53%) 20(50%)

Unknown 0(0%) 3(9%) 5(12%)

Bone marrow involvement 1(11%) 6(18%) 6(15%)

High lactate dehydrogenase 3(33%) 9(26%)) 11(28%)

Numbers of previous therapy      

1 7(78%) 19(56%) 21(53%)

2 2(22%) 15(44%) 19(47%)

Abbreviations: MIPI, mantle cell international prognostic index; ECOG, Eastern Cooperative Oncology
Group; R-HyperCVAD/MA = rituximab-hyper-cyclophosphamide, vincristine, doxorubicin,
dexamethasone alternating with rituximab, methotrexate, and cytarabine. R-CHOP = rituximab plus
cyclophosphamide, doxorubicin, vincristine, prednisone; BR = bendamustine, rituximab; AHSCT = 
atologous stem cell transplantation. *Phase 2 included 3 patients from phase 1 who received
250 mg/m2 cyclophosphamide.
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  Phase 1
(n = 9)

Phase 2
(n = 34)

Phase 2 plus phase 1 patients
(n = 40)

Type of previous therapy      

R-CHOP 9(100%) 22(65%) 24(60%)

R-HyperCVAD/MA 1(11%) 2(6%) 2(5%)

BR 0(0%) 1(3%) 1(3%)

CHOP 0(0%) 9(26%) 9(22%)

ASCT 0(0%) 1(3%) 1(3%)

Abbreviations: MIPI, mantle cell international prognostic index; ECOG, Eastern Cooperative Oncology
Group; R-HyperCVAD/MA = rituximab-hyper-cyclophosphamide, vincristine, doxorubicin,
dexamethasone alternating with rituximab, methotrexate, and cytarabine. R-CHOP = rituximab plus
cyclophosphamide, doxorubicin, vincristine, prednisone; BR = bendamustine, rituximab; AHSCT = 
atologous stem cell transplantation. *Phase 2 included 3 patients from phase 1 who received
250 mg/m2 cyclophosphamide.

Patients in phase 1 received a total of 40 cycles (median 4, range 2–6) of treatment. The most common
grade 1–2 hematological adverse events (≥ 20%) in phase 1 were anemia, leucopenia, thrombocytopenia
and lymphopenia (Table 2). Grade 3–4 hematological adverse events were thrombocytopenia,
leucopenia, neutropenia, and lymphocytopenia. The most common grade 1–2 non-hematological adverse
events (≥ 20%) were fatigue, anorexia, nausea, non-neutropenic infection, increased liver function, and
neuropathy. Grade 3–4 non-hematological adverse events included non-neutropenic infection, limb pain
(one event, related to zoster).
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Table 2
Common adverse events in phase 2 (n = 33)

  Grade 1 Grade 2 Grade 3 Grade 4

Haematological events

Leucopenia 3(33%) 3(33%) 2(22%) 0(0%)

Neutropenia 1(11%) 0(0%) 3(33%) 0(0%)

Thrombocytopenia 1(11%) 4(44%) 3(33%) 0(0%)

Anemia 3(33%) 4(44%) 0(0%) 0(0%)

Lymphopenia 0(0%) 2(22%) 5(56%) 2(22%)

Non-haematological events      

Fatigue 3(33%) 1(11%) 0(0%) 0(0%)

Pruritus 1(11%) 0(0%) 0(0%) 0(0%)

Cough 0(0%) 1(11%) 0(0%) 0(0%)

Anorexia 4(44%) 2(22%) 0(0%) 0(0%)

Non-neutropenic infections 0(0%) 2(22%) 0(0%) 0(0%)

Increased liver function 1(11%) 2(22%) 0(0%) 0(0%)

Neuropathy 6(67%) 0(0%) 0(0%) 0(0%)

Myalgia 1(11%) 0(0%) 0(0%) 0(0%)

Three patients from phase 1 who received 250 mg/m2 cyclophosphamide on days 1–2 (the established
MTD) were counted as phase 2 patients. For phase 2, an additional 31 patients were enrolled from
November 29, 2011 to October 10, 2015 for a total of 34 patients treated at the MTD. 85% of these 34
patients were men. The median age was 60.5 years (range 31–75). 88% of patients in phase 2 had
received previous rituximab-containing treatments. Two patients were taken out from responses
evaluation because of protocol violation (n = 1), and treatment-related toxicities before response
evaluation (n = 1) (Fig. 1). The latter patient was a 72 years old man with high tumor burden, he
developed grade 4 leucopenia, grade 3 thrombocytopenia, and febrile neutropenia. The patient died failed
to all kind of neccessary management eventually.

152 cycles of study treatment were delivered to the 32 patients in phase 2. Common (≥ 20%) grade 1–2
haematological adverse events included lymphopenia, neutropenia, leucopenia, anemia,
thrombocytopenia (Table 3). Grade 3–4 haematological adverse events were neutropenia, lymphopenia,
leucopenia, anemia, thrombocytopenia, and febrile neutropenia. Common grade 1–2 non-haematological
adverse events (experienced by > 50% of patients) were fatigue, constipation, neuropathy,
hyperglycaemia, and diarrhea. Grade 3–4 non-haematological events were rare.
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Table 3
Common adverse events in phase 2 (n = 33)

  Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Haematological events          

Leucopenia 3(9%) 14(42%) 10(30%) 2(6%) 0(0%)

Neutropenia 9(27%) 3(9%) 6(18%) 3(9%) 0(0%)

Febrile neutropenia 0(0%) 0(0%) 4(12%) 0(0%) 0(0%)

Thrombocytopenia 0(0%) 16(48%) 9(27%) 4(12%) 0(0%)

Anemia 19(58%) 6(18%) 0(0%) 0(0%) 0(0%)

Lymphopenia 1(3%) 3(9%) 12(36%) 12(36%) 0(0%)

Non-haematological events          

Fatigue 14(42%) 3(9%) 1(3%) 0(0%) 0(0%)

Constipation 4(12%) 0(0%) 0(0%) 0(0%) 0(0%)

Neuropathy 10(30%) 4(12%) 1(3%) 0(0%) 0(0%)

Tinnitus 3(9%) 3(9%) 0(0%) 0(0%) 0(0%)

Pneumonia 1(3%) 0(0%) 1(3%) 0(0%) 0(0%)

Nausea 5(15%) 2(6%) 0(0%) 0(0%) 0(0%)

Myalgia 7(21%) 3(9%) 1(3%) 0(0%) 0(0%)

Infection 0(0%) 3(9%) 1(3%) 0(0%) 1(3%)

Diarrhoea 4(12%) 1(3%) 1(3%) 0(0%) 0(0%)

Hyperuricaemia 9(27%) 0(0%) 0(0%) 0(0%) 0(0%)

Hyperglycaemia 7(21%) 0(0%) 0(0%) 0(0%) 0(0%)

Hypoalbuminaemia 7(21%) 1(3%) 0(0%) 0(0%) 0(0%)

Elevated liver function 4(12%) 0(0%) 1(3%) 0(0%) 0(0%)

Raised BUN 2(6%) 0(0%) 0(0%) 0(0%) 0(0%)

Oedema limb 2(6%) 0(0%) 0(0%) 0(0%) 0(0%)

Only one patient in phase 2 needed dose reduction of bortezomib because of unrecovered from grade 4
haematological toxicity before next cycle of chemotherapy. Patients received a median of 6 cycles (range
2–6) of chemotherapy.
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32 patients in phase 2 were assessed for response to treatment. At a median follow-up of 31.6 months
(13.5–47.4), 23 (72%, 95% CI 57–87) of 32 patients had an overall response. 10 (31%, 95% CI 16–46)
patients had a complete response and thirteen (41%, 95% CI 25–57) had a partial response (Table 4).

Table 4
Response rates and survival at the maximum tolerated dose in

phase 2

  Phase 2 (n = 32)

Complete response 10 (31%)

Partial response 13 (41%)

Overall response 23 (72%)

Stable disease 6 (19%)

Progression disease 3 (9%)

Response duration (months) 26.3 (11.8–33.9)

Progression-free survival (months) 21.0 (95%CI 7.3–34.7)

Overall survival (months) 32.4 (95%CI 17.8–47.0)

Follow-up time (months) 31.6 (13.5–47.4)

The median response duration for the 23 patients with an overall response was 26.3 months (11.8–33.9),
the median PFS was 21.0 months (95% CI 7.3–34.7) and the median OS was 32.4 months (95% CI 17.8–
47.0) (Fig. 2).

Discussion
In this phase 1b/2 study, we identi�ed the MTD of cyclophosphamide to be 250 mg/m2 days 1–2 when
combined with bortezomib and �udarabine. The combination was effective, with an OR of 72% and CR of
31% in patients with relapsed or refractory MCL.

The treatment of patients with relapsed or refractory MCL remains a major challenge [21]. Barr et al. have
initiated a phase 1 trial combined bortezomib with �udarabine with or without rituximab for patients with
relapsed or refractory indolent MCL based on the hypothesis that bortezomib may potentiate �udarabine
activity [22]. The study determined the MTD to be �udarabine 25 mg/m2 on days 1–3, bortezomib
1.3 mg/m2 on days 1, 4, 8, 11, and rituximab 375 mg/m2 on day 1. The most common haematologic
toxicity were neutropenia and thrombocytopenia. Grade 3–4 neutropenia and thrombocytopenia were
24% and 17%, respectively. However, there was no MCL patient enrolled at the MTD dose, so the overall
response of this combination therapy in patients with relapsed or refractory MCL was unknown.
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Fludarabine-based combination regimens, with or without rituximab, have shown activity in patients with
relapsed or refractory MCL. In our study, approximate 90% of the patients had received rituximab in
previous lines of chemotherapy, we suspect that patients might achieve more bene�t from bortezomib
than re-challenge of rituximab. FC combined mitoxantrone (FCM) achieved an ORR of 46% (CR rate of
0%) in the treatment of relapsed or refractory MCL[23]. In our study, the combination of bortezomib and
FC was quite effective, with 72% of patients achieving OR, especially 31% of patients achieving CR.
Furthermore, the response was durable, which inducing a better DOR (26.3 months) and PFS (21 months)
compared with either cytotoxic agents alone. These results are in agreement with previous study
demonstrating the importance of good quality remissions in MCL as a crucial factor for sustained
disease control [24]. This result might imply bortezomib combined FC contributed to the improvement of
CR, and inducing deep remission in patients with relapsed or refractory MCL.

Fludarabine was shown to induce a profound depression of CD4 lymphocytes, leading to a long-lasting
immune de�ciency [25]. Addition of rituximab to FC might have increasing the frequency of infections
owing to depletion of CD20-positive B cells [23]. However, we did not observe increasing rates of severe
infections by adding bortezomib to �udarabine and cyclophosphamide. Febrile neutropenia was
observed in 4 (12%) patients in phase 2 portion of this study. Frequencies of non-neutropenic infection
were low with one patient suffered grade 3 zoster results in the delay of treatment.

Thrombocytopenia was a common adverse event in this study, which related to the clinical nature of
platelet-count reduction with bortezomib. But the events mostly were grade 2 and grade 3
thrombocytopenia, no signi�cant bleeding events. One patient needs dose adjustment of bortezomib
according to protocol described. After decreasing a dose level of bortezomib to 1 mg/m2, toxicities were
satis�ed in the follow cycles.

In 2004, Forstpointner and colleagues reported the results from a randomized study of the GLSG, R-FCM
revealed an OR of 58% as compared with 46% for FCM in patients with relapsed or refractory MCL [23].
However, the data from the present study of the combination of bortezomib and FC seem to be more
favourable than R-FCM (71.9% versus 58%). The good response might attribute to bortezomib, which
inducing CR of 8% by single agent in patients with relapsed or refractory MCL. More important, the higher
activity of B-FC seem to be translated into improvement of OS with a plateau at 3 years. In 2005, Rummel
and colleagues reported the result from a study of bendamustine and rituximab in patients with relapsed
or refractory MCL. The combination of bendamustine and rituximab displayed good e�cacy in 16
patients with MCL, with a OR of 75% and CR of 50%, with acceptable toxicity [26]. Another study recruited
7 relapsed patients with MCL who were treated with bendamustine, bortezomib, and rituximab; 71% ORs
were reported [27]. Both the e�cacy and safety of this study were comparable to aforementioned
regimens in patients with relapsed or refractory MCL. However, randomized trials will be required to
determine how important bortezomib is in this combination.

In the novel agents era, new targeted drugs show prominent e�cacy in relapsed or refractory MCL.
Nevertheless, cytotoxic agents still have its role in MCL with a comparable e�cacy and durable response.
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It can therefore be concluded that the addition of bortezomib to �udarabine and cyclophosphamide
comprises a highly effective salvage regimen for relapsed and refractory MCL with moderate toxiccity.
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Figure 1

Patient �ow diagram
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Figure 2

Response duration, progression-free survival, and overall survival. (A) Response duration of 23 patients
who achieved an overall response, (B) progression-free survival, and (C) overall survival of 32 patients
enrolled in phase 2.
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