1duosnue Joyiny 1duosnuep Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Author manuscript
Leuk Lymphoma. Author manuscript; available in PMC 2016 March 18.

-, HHS Public Access
«

Published in final edited form as:
Leuk Lymphoma. 2016 March ; 57(3): 635-643. d0i:10.3109/10428194.2015.10750109.

Phase 1 Trial of Carfilzomib (PR-171) in Combination with
Vorinostat (SAHA) in Patients with Relapsed or Refractory B-Cell
Lymphomas

Beata Holkoval2, Maciej Kmieciak?, Prithviraj Bose3, Victor Y Yazbeck!2, Paul M. Barr?,
Mary Beth Tombes?, Ellen Shrader?, Caryn Weir-Wiggins?, April D. Rollins®, Erin M.
Cebula?, Emily Pierce?, Megan Herr4, Heidi Sankalal, Kevin T. Hogan!, Wen Wan?®,
Changyong Feng#6, Derick R. Peterson®, Richard I. Fisher?, Steven Grant1.2:8.9.10 and

Jonathan W. Friedberg411
IMassey Cancer Center, Virginia Commonwealth University, Richmond, VA, USA

2Department of Internal Medicine, Virginia Commonwealth University, Richmond, VA, USA
SUniversity of Texas MD Anderson Cancer Center, Houston, TX, USA

4James P. Wilmot Cancer Center, University of Rochester, Rochester, NY, USA
SDepartment of Biostatistics, Virginia Commonwealth University, Richmond, VA, USA

5Department of Biostatistics and Computational Biology, University of Rochester, Rochester, NY,
USA

’Fox Chase Cancer Center, Temple Health, Philadelphia, PA, USA

8Department of Microbiology and Immunology, Virginia Commonwealth University, Richmond,
VA, USA

SDepartment of Biochemistry and Molecular Biology, Virginia Commonwealth University,
Richmond, VA, USA

10The Institute for Molecular Medicine, Virginia Commonwealth University, Richmond, VA, USA

11Department of Medicine, University of Rochester, Rochester, NY, USA

Abstract

A phase 1 study with carfilzomib and vorinostat was conducted in 20 B-cell lymphoma patients.
Vorinostat was given orally twice daily on days 1, 2, 3, 8, 9, 10, 15, 16, and 17 followed by
carfilzomib (given as a 30 min infusion) on days 1, 2, 8, 9, 15, and 16. A treatment cycle was 28
days. Dose escalation initially followed a standard 3+3 design, but adapted a more conservative
accrual rule following dose de-escalation. The maximum tolerated dose was 20 mg/m? carfilzomib
and 100 mg vorinostat (twice daily). The dose-limiting toxicities were grade 3 pneumonitis,
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hyponatremia, and febrile neutropenia. One patient had a partial response and 2 patients had stable
disease. Correlative studies showed a decrease in NF-xB activation and an increase in Bim levels
in some patients, but these changes did not correlate with clinical response.
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INTRODUCTION

Non-Hodgkin lymphomas (NHLs) comprise a heterogeneous group of hematopoietic
cancers, with about 90% arising from B lymphocytes [1]. Diffuse large B-cell lymphoma
(DLBCL; 22%) and follicular lymphoma (12%) represent the most common types of NHL
[2]. Chemotherapy, either with or without radiation therapy, is the primary therapy for two-
thirds of NHL patients [2]. Although primary therapy can often be curative, patients with
relapsed or refractory NHL often die of their disease despite the therapies currently
available, thus indicating a need for novel approaches [3].

The molecular characterization of NHL has paved the way for targeted therapy in this
disease [1,3-6]. The proteasome and histone deacetylases (HDAC) represent two promising
targets in NHL. The proteasome, a multi-subunit protease complex that is responsible for
protein degradation, regulates the disposition of proteins involved in apoptosis and cell cycle
progression. Bortezomib, the first proteasome inhibitor approved by the U.S. Food and Drug
Administration (FDA), is currently approved to treat patients with mantle cell lymphoma
(MCL) or multiple myeloma. Bortezomib is also approved to retreat multiple myeloma
patients who had previously responded to treatment with this agent and who have relapsed at
least 6 months after completing prior bortezomib treatment. Carfilzomib is a second-
generation proteasome inhibitor that, in contrast to bortezomib, acts in an irreversible
manner. It is FDA-approved for multiple myeloma patients who have received at least 2
prior therapies. In vitro studies in multiple myeloma cell lines demonstrated that in
comparison to bortezomib, carfilzomib is more active with respect to inhibition of
proliferation, increased phospho-JNK levels, and increased caspase activity [7]. Carfilzomib
was also active against bortezomib-resistant cell lines and samples obtained from NHL
patients with bortezomib-resistant disease [7]. More recently, in vitro treatment with
carfilzomib has been shown to induce growth inhibition and apoptosis in both MCL cell
lines and primary cells [8]. Finally, in vivo studies involving severe combined immune
deficiency (SCID) mice injected with MCL cell lines, or humanized-SCID mice injected
with primary MCL cells, demonstrated that treatment with carfilzomib delayed tumor
growth and prolonged survival [8].

HDAC:Ss play a central role in regulating both transcription-dependent and transcription-
independent cellular functions [9]. HDACs function by removing an acetyl group from both
histone and non-histone proteins. The deacetylation of histones is associated with a
condensed chromatin structure and a decrease in DNA transcription. Because HDAC
substrates are involved in many cellular pathways that regulate proliferation and cell death,
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the antitumor effects of HDAC inhibitors (HDACIS) may be mediated through multiple
mechanisms. Vorinostat, an HDACI, has been approved by the FDA for the treatment of
cutaneous T-cell lymphoma in patients with progressive, persistent, or relapsed disease on or
following 2 systemic therapies. Vorinostat, as a single agent or in combination therapy,
continues to be the focus of ongoing clinical trials in B- and T-cell lymphomas [4,10,11].

Previous studies have described synergism between proteasome inhibitors such as
bortezomib and HDACIs in malignant hematopoietic cells such as multiple myeloma and
NHL through a variety of mechanisms, including disruption of NF-«xB signaling and
aggresome function [12-20]. Moreover, pre-clinical studies have described synergism
between carfilzomib and vorinostat in multiple myeloma cells [19], and more recently in
DLBCL cells [17]. Coadministration of individually sublethal doses of the 2 agents to
DLBCL cell lines resulted in increased mitochondrial injury, caspase activation, and
apoptosis. Synergistic induction of apoptosis was also observed in primary DLBCL cells and
bortezomib-resistant cell lines. Studies involving DLBCL xenografts demonstrated that
carfilzomib and vorinostat synergized in vivo, reflected by a reduction in tumor growth and
the induction of apoptosis.

Based on the encouraging results of these pre-clinical studies, we conducted a phase 1
clinical trial to determine the maximum tolerated dose (MTD) of the combination of
carfilzomib and vorinostat in patients with relapsed or refractory NHL. Correlative studies
on patient samples were also conducted to determine the feasibility of assessing
pharmacodynamic measures of biochemical and apoptotic activity.

MATERIALS AND METHODS

Drug Supply

Carfilzomib (PR-171, Kyprolis; Onyx Pharmaceuticals, Inc., South San Francisco, CA) and
vorinostat (SAHA, ZOLINZA; Merck & Co., Inc., Whitehouse Station, NJ) were obtained
from the manufacturers.

Patient Eligibility

Patients had to have a histologically confirmed B-cell lymphoma (excluding chronic
lymphocytic leukemia) that was relapsed or refractory and for which no other potentially
curative therapy was available.

Additional inclusion criteria included the following: at least 18 years of age, Eastern
Cooperative Oncology Group performance status score < 2, absolute lymphocyte count <
5,000/pL (if small lymphocytic lymphoma), absolute neutrophil count > 1,000/pL, platelet
count of = 75,000/uL, creatinine < 1.5x the upper limit of normal (ULN) or calculated
creatinine clearance of > 40 mL/min (Cockcroft and Gault formula was used), AST and
ALT < 2.5x ULN, bilirubin £ 2.0 mg/mL, serum potassium and serum magnesium within
normal institutional limits, PT < 1.5x ULN, and PTT < 1.2x ULN. Patients were excluded
based upon brain or leptomeningeal involvement, prior HDACI use, inability to take oral
medication, uncontrolled hypertension, chemotherapy or radiotherapy within 3 weeks prior
to entering the study, or prior allogeneic stem cell transplant (SCT).
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Treatment Plan

This study was designed as a multi-institutional (University of Rochester and Virginia
Commonwealth University), phase 1, non-randomized, dose-escalation study to determine
the MTD for the combination of carfilzomib and vorinostat. The combination dose-
escalation schedule used in this trial closely approximated the one employed in the pre-
clinical studies upon which the trial was based [17]. The vorinostat dosing also
approximates that used in other trials [21-23] in which this agent was administered 3 days/
week, and in which a dose of 300 mg bid was found to be tolerable [22]. Given potential
overlapping toxicities, it was felt that a starting vorinostat dose of 200 mg for this
combination trial would be safe and appropriate. Based on these considerations, the
following dosing schedule was utilized. A treatment cycle was 28 days. Vorinostat (200 mg)
was given orally twice daily on days 1, 2, 3, 8, 9, 10, 15, 16, and 17. The first daily dose of
vorinostat was given prior to carfilzomib on days 1, 2, 8, 9, 15, and 16. Carfilzomib was
given as a 30 min infusion. Carfilzomib was given at a dose of 20 mg/m? for days 1 and 2 of
cycle 1 only, and then escalated to 27 mg/m?2 on day 8 of cycle 1 and thereafter. Disease
status was assessed every 3 cycles and at the end of treatment. Adverse events were assessed
during study participation. Patients were allowed to continue receiving treatment for up to
one year or at the discretion of the investigator.

Study Design, Definition of Dose-Limiting Toxicity, and Identification of the MTD

Patients were initially enrolled to dose levels based on a standard 3+3 dose-escalation
design, with a dose level expanded to include 6 patients if a dose-limiting toxicity (DLT)
was noted. The MTD was defined as the highest dose level at which fewer than 2 of 6
patients experienced a DLT. After completion of dose level -1, the coordinating center
DSMB recommended addition of two dose levels (—1a and —1b) intermediate between dose
levels —1 and 1. Patients were alternately enrolled to dose levels —1a and —1b so that no
more than 2 patients at a given dose level could experience a DLT.

A DLT was defined as: (1) a grade 3 or 4 non-hematological toxicity occurring during the
first cycle of treatment (except nausea or vomiting responding to symptomatic therapy or
fatigue responding to maximal management); (2) any grade 4 hematologic toxicity occurring
during the first cycle of treatment except neutropenia or thrombocytopenia lasting less than
5 days (febrile neutropenia and grade 3 or 4 thrombocytopenia associated with bleeding
were considered DLTSs); and (3) failure of ANC to recover to = 1,000/uL or platelets to
recover to = 50,000/pL within 14 days of the last treatment during cycle 1.

Toxicity Evaluation

Adverse events were characterized in terms of attribution and severity and are reported
according to the NCI Common Terminology Criteria for Adverse Events (CTCAE) v4.0.

Response Evaluation

Patients were evaluated using the NCI-sponsored Working Group Lymphoma Response
Criteria [24].
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Quantitative Immunofluorescence

For patients with easily accessible tissue, core biopsies were obtained before (pre) and 48 £
6 hours after (post) the first dose of carfilzomib. The tissue was processed according to
institutional standards for paraffin embedded tissue blocks, sections, and slides. Quantitative
immunofluorescence was performed as detailed in the Supplementary Information.

IL-10 and TNF ELISA

Optional plasma samples from consenting patients were obtained at baseline (C1D1), 48 + 6
hours after the first dose of carfilzomib (C1D3), prior to treatment on day 8 of cycle 1
(C1D8), and at the end of treatment (EoT). The samples were then stored at —80°C until
assayed. 1L-10 was detected using a human IL-10 ELISA set (BD Pharmingen) according to
the manufacturer’s protocol. TNF was detected using a Human TNF ELISA set (BD
Pharmingen) according to the manufacturer’s protocol. Samples were measured in triplicate
and samples with concentrations approaching the upper limit of detection were diluted 10-
fold and reanalyzed.

Statistical Analysis

Patient characteristics, adverse events, DLTs, dose levels, and best clinical responses were
summarized by descriptive statistics such as frequency, proportion, mean, median, and/or
range. Immunohistochemical analyses, including all biomarkers and 1L-10 and TNF ELISA
analyses, were exploratory and similarly limited to descriptive statistics.

Human Investigation Studies

The study was conducted under separate FDA Investigational New Drug applications held
by each institution and in accordance with assurances filed with and approved by the
Department of Health and Human Services. Both the University of Rochester and Virginia
Commonwealth University Institutional Review Boards approved the study, and informed
consent was obtained from each patient for clinical participation and optional correlative
studies.

RESULTS

Patient Characteristics

The characteristics of the 20 patients enrolled between January 2011 and March 2013 are
reported in Table I.

Safety and Tolerability

A total of 28 different grade 2 toxicities were reported with the most frequent being anemia
(25%), fatigue (20%), and thrombocytopenia (20%). The most common grade 3 and 4
hematologic toxicities included anemia (15%), neutropenia (25%), and leukopenia (15%)
(Table I). Grade 3 non-hematologic toxicities were uncommon and no grade 4 non-
hematologic toxicities were reported (Table 11). Two grade 5 events were reported, neither
attributed to study treatment, with one death attributed to disease progression (DLBCL) and
one to lung infection (pneumonia).
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DLT and MTD

Two of 6 patients experienced DLT events at dose level 1 (Table I11). Because dose level 1
exceeded the MTD, the next cohort of patients was treated at dose level —1, with none of the
6 DLT-evaluable patients experiencing a DLT. Subsequently, 2 limited cohorts of patients
were treated at dose levels at which the dose of either vorinostat (—1a) or carfilzomib (-1b)
was increased relative to dose level —1. Due to competing clinical trials, dose levels —1a and
—1b were closed to accrual after each had accrued 4 evaluable patients. No DLTs were
experienced at dose levels —1a and —1b. Dose level -1 was declared to be the MTD.

Disease Response

Stable disease (SD) was observed in 2 patients and a partial response (PR) was observed in
one patient with DLBCL who had previously relapsed after autologous SCT (Table 1V).
Treatment was stopped after 5 treatment cycles in the patient with the PR, and the patient
proceeded to allogeneic SCT.

Immunohistochemical Analysis

Pre- and post-treatment (48 * 6 hours after the first doses of drugs) core biopsies from 2
patients (1001 and 1006) were obtained for biological correlates (Figure 1). Nuclear RelA
was down-regulated in both biopsies after treatment (Figure 1A), although it only declined
18% in the case of patient 1001. The biopsy from patient 1006 exhibited a 59% down-
regulation of RelA. The expression of total Bcl-XL (Figure 1B) and XIAP (Figure 1C)
declined 16% and 19%, respectively in post-treatment samples for patient 1001. In contrast,
the post-treatment sample from patient 1006 showed a 26% increase in Bcl-XL and a 65%
increase of XIAP expression. The expression of Bim increased in the post-treatment samples
of both patients with a 62% increase for patient 1001 and a 145% increase for patient 1006
(Figure 1D).

IL-10 and TNF Expression in Plasma

The concentration of 1L-10 and TNF was determined in plasma samples from 15 patients
(14 with progressive disease [PD]; 1 with SD [patient 1028]; Table V). Because the
sampling was optional, a complete set of samples was obtained from only for 4 patients
(1002, 1004, 1005 and 1006). Generally, plasma IL-10 levels varied greatly in all of the
samples without any clear pattern. Similar results were obtained for TNF, with no obvious
pattern of expression.

DISCUSSION

The results of this study indicate that carfilzomib and vorinostat can be safely and tolerably
administered to patients with B-cell lymphomas (Table I1). Overall, the most common
hematologic toxicities among the grade 3 and 4 adverse events were anemia, leukopenia,
and neutropenia. With the exception of hyponatremia reported in 2 patients, no other grade 3
or 4 non-hematologic toxicities were reported in more than a single patient. These toxicities
are similar to those observed for carfilzomib [25] and vorinostat [26-29] when used as single
agents for the treatment of hematologic malignancies, with anemia and thrombocytopenia
representing the most commonly observed hematologic toxicities. Although neutropenia is
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not particularly common for single-agent vorinostat or carfilzomib, it has been observed in
vorinostat combination treatment trials [30-33]. We hypothesize that this might be related to
bone marrow suppression from prior therapies, particularly cytotoxic therapies. The number
of prior therapies in our trial ranged from 1-13 (including autologous stem cell transplant)
(Table 1), indicating a heavily pretreated patient population.

Dose level 1 exceeded the MTD with 2 of 6 patients experiencing DLTs (Table I11). Dose
level —1 was evaluated next. Because none of the 6 DLT-evaluable patients on dose level -1
experienced a DLT, two intermediate dose levels (—1a and —1b) were added to the dosing
schedule. Dose level —1a maintained the carfilzomib dose at dose level -1 and raised the
vorinostat dose to that of dose level 1; conversely, dose level —1b raised the carfilzomib
dose to that of dose level 1 and held the vorinostat dose to that of dose level —1. Although no
DLTs were experienced at either dose levels -1a or —1b, neither dose level was expanded to
6 patients and thus dose level —1 was declared to be the MTD.

Of the 20 patients enrolled on this study, there was a single objective response, which was
characterized as a PR (Table 1V). This response rate compares to that obtained in a phase 1
trial of carfilzomib in which there were no objective responses among 15 NHL patients [25].
Likewise, a limited number of complete and partial responses have been observed in phase 1
[26,28] and phase 2 [29] trials using vorinostat for the treatment of NHL. An additional
phase 1 trial did not observe any objective responses among the 3 enrolled NHL patients
[27]. 1t should be noted that patients in this phase 1 trial were very heavily pre-treated, with
over 50% having progressed after autologous SCT. Of the 10 patients enrolled with MCL,
none had an objective response, although one patient had stable disease. In this context, the
response rate to single-agent bortezomib has been reported to be 33% [34], and results for a
phase 2 trial of carfilzomib in MCL are pending (ClinicalTrials.Gov #: NCT02042950).

The primary goal of the correlative studies was to test the feasibility of obtaining candidate
pharmacodynamic biomarkers for future phase 2 trials by determining if adequate samples
could be obtained and if the techniques were sufficiently robust to be employed in a
cooperative group setting. Cytokines are deregulated in several cancers, particularly in
lymphomas. Cytokines such as tumor necrosis factor alpha (TNF-a), IL-10, and IL-6
promote cancer cell survival and growth through key pathways that include NF-xB. High
levels of TNF and IL-10 have been associated with poor outcome in DLBCL [35] and NHL
[36]. In general, histone acetylation leads to an increase in expression of the pro-apoptotic
proteins Bim, Bax, and Bak, and a decrease in the anti-apoptotic proteins XIAP, Bcl-2, Bcl-
XL, Mcl-1, and c-FLIP. While HDACIs induce NF-xB activation, the combined use of an
HDACI and proteasome inhibitor can block NF-kxB activation [17]. These findings raise the
possibility that NF-xB activation, expression levels of XIAP, Bim, and Bcl-XL, and plasma
levels of IL-10 and TNF-a might represent surrogate markers for carfilzomib/vorinostat
activity.

We first sought to determine whether in vivo exposure of lymphoma cells to carfilzomib and
vorinostat can induce pharmacodynamic effects previously observed in vitro: (1) down-
regulation of NF-xB as indicated by diminished nuclear RelA; (2) down-regulation of the
NF-kB-dependent proteins XIAP and Bcl-XL; and (3) up-regulation of Bim. Because pre-
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and post-treatment (48 + 6 hours after the first doses of drugs) core biopsy samples were
collected only from patients 1001 and 1006 (both with PD), it is clear that sample collection
in this study was very limited and definite conclusions cannot be drawn. In the biopsy
samples taken from both patients, nuclear RelA was down-regulated after treatment in both
patients, although for patient 1001, down-regulation was marginal (18% versus 59%; Figure
1A). These results are, however, compatible with previously observed in vitro effects [17].
Total Bel-XL and XIAP expression was slightly down-regulated in the post-treatment
sample of one patient (1001) and up-regulated in the post-treatment sample of the other
patient (1006) (Figure 1B,C). Bim expression increased in the post-treatment sample of both
patients (Figure 1D), consistent with previous in vitro studies. Given the small sample size,
these results are clearly not definitive, but they do suggest that the methodology may be
adequate for a broader group of samples in the setting of a successor phase 2 study.

It is well recognized that cytokines play roles in the pathogenesis of various cancers via
paracrine and/or autocrine mechanisms [37]. Several studies have shown evidence for the
role of human IL-10 in the pathogenesis of malignant B-cell neoplasms [35,38,39]. In
patients with untreated CLL and DLBCL, increasing serum IL-10 levels were correlated
with inferior survival [40]. Also, high levels of TNF in pre-treatment samples of NHL
patients were correlated with poor outcome [36], and there was a significant decrease in
serum TNF reported in low-grade NHL patients who achieved a complete response to
standard chemotherapy [41]. In the current phase 1 study with a limited number of patients
and samples, we found no correlation between levels of TNF or IL-10 and response to
treatment. These results should be interpreted with caution as complete sample sets were
obtained from only 4 of the 20 treated patients and because the 15 patients from whom
samples were obtained were heavily skewed in their response to treatment (14 PD, 1 SD).
Furthermore, phase 1 trials involving a limited number of patients treated at non-uniform
drug doses are not optimally designed to identify response correlations. Whether such
correlative studies can predict activity for successor proteasome/HDACI regimens in NHL
awaits further evaluation in the setting of more highly powered phase 2 trials.

In summary, an MTD was identified for the combination of carfilzomib and vorinostat in the
treatment of patients with B-cell lymphomas. Among 20 heavily pre-treated patients, there
was 1 PR, 2 SDs, and 17 PDs. As noted in the pre-clinical setting, NF-kB activation was
diminished and Bim levels were increased post-treatment in a very limited number of
specimens, but these changes did not correlate with clinical response. Overall, the
combination of carfilzomib and vorinostat in relapsed B-cell lymphoma patients refractory
to multiple lines of therapy resulted in very modest responses. Although the present results
do not clearly support a phase 2 clinical trial in relapsed/refractory NHL, at least with the
current schedule, the possibility remains of exploring alternative schemata and potentially
newer generation agents, or different NHL sub-types such as PTCL or CTCL, which are
known to be HDACI-responsive. In this context, ongoing clinical trials in patients with
relapsed and/or refractory multiple myeloma with carfilzomib and the HDACI,
panobinostat, have yielded promising results [42].
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Analysis of expression of biomarkers by immunofluorescence. Immunofluorescence staining
of RelA/p65 (A), Bel-XL (B), XIAP (C), and Bim (D) for biopsies obtained before (pre) and
48 + 6 hours after the first dose of carfilzomib (post) from 2 patients (1001 and 1006; both
with a response of PD). Biopsies where stained with appropriate primary antibody, Alexa
Fluor 488 secondary antibody (green) and with DAPI (blue). Below the confocal images
showing a representative picture of each staining is a graphical display of the quantified
mean pixel intensity (mean £ SE). Expression of nuclear p65/RelA (A) and total Bel-XL,

XIAP and Bim (B-D) was calculated. * = P < 0.001.
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Patient enrollment and characteristics

Table |

Gender
Female
Male
Total
Race
Black or African American
White
Ethnicity
Hispanic or Latino
Non-Hispanic
Age Range
Mean
Median
Range
Age Group
20-29
30-39
40-49
50-59
60-69
70-79
80-89
Performance Status
0
1
2
Diagnosis
Diffuse large B-cell Iymphoma*
Follicular lymphoma
Mantle cell lymphoma
Prior Treatment
Mean
Median
Range
Prior Treatment

Autologous stem cell transplantation

Radiation
Study Treatment
Mean

Median

Leuk Lymphoma. Author manuscript; available in PMC 2016 March 18.

No. of patients
6

14

20

No. of patients
1

19

No. of patients
0

20

Years

64.6

66.5

36-79

No. of patients

0
1
0
4
9
6
0

No. of patients
4

14

2

No. of patients
8

2

10

No. of regimens
4.4

35

1-13

No. of patients
11

9

No. of coursesinitiated

2.6
25
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Range 1-6

*
Includes 2 patients noted to have transformed lymphoma (Follicular Lymphoma to DLBCL)
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Page 14



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Holkova et al.

Table Il

Page 15

Grade 3 and 4 hematologic and non-hematologic toxicities occurring during any treatment course and deemed
possibly, probably, or definitely related to the treatment

# of events, # of patients (% of patients)

Hematologic toxicities Grade3 Grade4
Anemia 3,3(15) 0,0(0)
Lymphocyte count decreased 2,1(5) 0,0 (0)
Neutrophil count decreased 6,5 (25) 1,1(5
Platelet count decreased 2,2(10) 0,0(0)
White blood cell decreased 5,3 (15) 2,2(10)

# of events, # of patients (% of patients)

Non-hematologic toxicities Grade3 Grade4
Dyspnea 1,1 (5)* 0,0 (0)
Febrile neutropenia 1,1(5 0,0 (0)
Hypokalemia 1,1(5 0,0 (0)
Hyponatremia 2,2 (10) 0,0 (0)
Pneumonitis 1,1(6)" 0,0(0)

*
Dyspnea and pneumonitis were observed in the same patient.

Leuk Lymphoma. Author manuscript; available in PMC 2016 March 18.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Holkova et al.

Table llI
Dose Levels and DLTs
Carfilzomib Carfilzomib . Patients
Dose (mg/m?) (mg/m?) Vorlnr:gstat Treated / # DLT Event(s)
Level Days1& 2of All Subsequent Twice dail Patientswith
Cycle 1 Only Doses y DLT
-1 20 20 100 7/0*,T
-la 20 20 200 4/0
-1b 20 27 100 5/0*
1 20 27 200 4/2¢ Grade 3 pneumonitis

(1 patient), grade 3
febrile neutropenia (1
patient), grade 3
hyponatremia (both
patients)

*

One patient could not be evaluated for DLT

TMaximum tolerated dose (MTD)

¢Exceeded MTD
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Table IV

Response Data

Best Response No. of patients
Complete response (CR) 0
Partial response (PR) 2
Stable disease (SD) 2b
Progressive disease (PD) 17
Not Evaluable (NE) 0

aDLBCL; prior autologous SCT

bl MCL and 1 DLBCL
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IL-10 and TNF Expression Levels in Patient Plasma Samples®

Table V

Sample Dose Response Timepoint PlasmalL-10 PlasmaTNF
Level (pg/ml) (pg/ml)
1001 1 PD CiD1 92.89 £ 7.57 0
C1D3 39.94 £ 7.97 16.31+1.89
C1D8 2.35+0.23 0
1002 1 PD CiD1 163.49+2.12  25.51+3.38
C1D3 94.38 +4.54 7.19+1.00
C1D8 156.78 + 4.60 32.43+2.80
EoT 219.67+2.40 73.35+757
1004 1 PD C1D1 380.51 +4.25 1.33+0.26
C1D3 292.75 + 3.36 0
C1D8 262.67 +11.76 0
EoT 470.50 + 8.85 20.73 £ 1.47
1005 -1 PD CiD1 35.71 £ 2.60 0.30 + 0.06
C1D3 27.26 £3.95 18.04 +9.47
C1D8 37.20 £ 2.63 4.04+0.71
EoT 15.33+1.55 0
1006 -1 PD CiD1 647.65 + 6.47 4.78 £0.23
C1D3 282.21+2.25 0
C1D8 656.78 + 6.82 0
EoT 726.79 + 15.63 0
1008 -1 PD C1D1 45.41 + 3.66 0
C1D8 52.19 + 6.37 0.67+0.34
EoT 69.94 + 0.51 0
1012 -1 PD C1D2 21196 £ 1.78 7.63+2.28
1013 -1 PD CiD1 1483 £0.25 0
EoT 20.80 + 1.08 0
1015 -la PD EoT 1359 +1.51 21.68 £7.69
1016 -1b PD CiD1 76.12 + 3.55 212+0.70
1020 -la PD CiD1 180.57 +4.83 0
EoT 98.66 + 7.22 0
1022 -1b PD CiD1 140.74 £ 8.24 0
1026 -1b PD CiD1 18.47 +1.38 10.80 +2.22
1027 -la PD C1D1 30.28 £ 1.99 0.21+0.12
1028 -1b SD CiD1 15.50 £ 2.44 0.70+0.23

Page 18

aDetermination of IL-10 and TNF in plasma samples of patients obtained at baseline (C1D1), 48 + 6 hours after first dose of carfilzomib (C1D3),
prior to treatment on day 8 of cycle 1 (C1D8) and at the end of the treatment (EoT) by ELISA. Samples were measured in triplicate and mean
values with SE are presented.
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