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Abstract Siltuximab, a chimeric monoclonal antibody
with high affinity and specificity for interleukin-6, has been
shown to enhance anti-multiple myeloma activity of bort-
ezomib and corticosteroid in vitro. We evaluated the safety,
pharmacokinetics, immunogenicity, and antitumor effect
of siltaximab in combination with bortezomib and dexa-
methasone in Japanese patients with relapsed or refractory
multiple myeloma. This open-label, phase 1, dose-escalat-
ing study used two doses of siltuximab: 5.5 and 11.0 mg/kg
(administered on day 1 of each 21-day cycle). In total, nine
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patients were treated. The most common grade 3/4 adverse
evenis, lymphopenia (89 %) and thrombocytopenia (44 %),
occurred in patients receiving both doses of siltuximab;
however, no dose-limiting toxicities (DLTSs) were observed.
Following intravenous administration of siltuximab at 5.5
and 11.0 mg/kg, the maximum serum concentration and the
area under the curve from 0 to 21 days and from 0 to infin-
ity increased in an approximately dose-proportional man-
ner. Mean half-life, total systemic clearance, and volume of
distribution were similar at doses of 5.5 and 11.0 mg/kg.
Across both doses, six of the nine patients had complete
or partial response (22 and 44 %, respectively). In con-
clusion, as no DLT was observed, the recommended dose
for this combination is 11.0 mg/kg once every 3 weeks.
The study is registered at hitp://www.clinicaltrials.gov as
NCTO01309412.

Keywords Bortezomib - Dexamethasone - Interleukin 6 -
Multiple myeloma - Siltaximab

Intreduction

Multiple myeloma is a B cell malignancy characterized by
excessive malignant plasma cells in bone marrow as well as
increased serum and urine monoclonal protein (M-protein)
{1]. Clinical manifestations of multiple myeloma include
bone disease, renal dysfunction, hypercalcemia, cytopenia,
hyperviscosity, and peripheral neuropathy [2]. Proteasome
inhibitors, such as bortezomib, have improved outcomes
as induction and maintenance treatments, yet a majority of
patients experience relapses and become refractory [3, 4].
The pleiotropic cytokine interleukin-6 (JL-6) is thought
to play a central role in the pathogenesis of multiple mye-
loma. It is involved in the proliferation, differentiation, and
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survival of malignant plasma cells [5-7]. Siltuximab is a
chimeric, human—murine, monoclonal antibody with high
affinity and specificity for IL-6. It has been investigated
through clinical studies in patients with multiple myeloma,
Castleman’s disease, and other fymphomas. In multicentric
Castleman’s disease, siltuximab, with a recommended dose
of 11 mg/kg every 3 weeks, has shown evidence of efficacy
by blocking IL-6 activity [8~10].

In vitro preclinical studies have demonstrated that the
combination of siltuximab and bortezomib has an addi-
tive to a synergistic effect in inducing apoptosis in mul-
tiple myeloma cell lines. The cancer cells respond to the
proapoptotic effects of proteasome inhibitors with survival
pathways that can include antiapoptotic myeloid cell leuke-
mia (Mcl)-1 protein and heat shock proteins (HSPs). 1L-6
upregulates these pathways in myeloma cells, and reduc-
tion of 1L-6 could reduce their interference with borte-
zomib’s proapoptotic effects [11]. Overcoming IL-6-medi-
ated cell resistance by an 1L-6 antagonist may also angment
the effectiveness of corficosteroids in treating multiple
myeloma, 1L-6 can protect multiple myeloma cells from
apoptosis induced by corficosteroids and chemotherapeu-
tics [12~15]. Siltuximab increased the sensitivity of mye-
loma cells to dexamethasone in viiro, and in combination
with dexamethasone, reduced patient tomor cell viability
{12, i6].

Given the preclinical resulis, anti-IL-6-directed treat-
ment is a logical addition to bortezomib and dexametha-
sone. The current study was conducted in Japan to evalu-
ate the safety and tolerability of siltuximab up to 11.0 mg/
kg in combination with bortezomib and dexamethasone in
patients with relapsed/refractory multiple melanoma. Addi-
tionally, the pharmacokinetics (PK), immunogenicity, and
preliminary efficacy of siltuximab were evaluated.

Materials and methods
Study design
This was a nonrandomized, open-label, dose-escalat-

ing, phase 1 study in patients who had relapsed/frefrac-
tory multiple myeloma (hitp://www.clinicaltrials.gov;

Table 1 Treatment withheld or reduced

NCTO01309412). The study was conducted in accordance
with the Declaration of Helsinki and Good Clinical Prac-
fices and was approved by the institutional review board
at each participating institution. Two doses of siltuximab
were evaluated: 5.5 and 11.0 mg/kg. The initial siltuximab
dose level of 5.5 mg/kg, which is lower than the maximum
dose in earlier dose-finding studies [10, 171, was selected
for this study from a safety standpoint. The rationale for
selecting siltuximab 11.0 mg/kg every 3 weeks was due
to previous findings of effective response rates in patients
with Castleman’s disease [4]. Siltuximab was adminis-
tered intravenously over 1 h on day 1, after administration
of bortezomib and dexamethasone during a 21-day cycle.
Bortezomib was administered intravenously at 1.3 mg/m?
on days 1,4, &, and 11 of each cycle, followed by a 10-day
rest period. In the ninth or subsequent cycles of treatment,
bortezomib was administered once weekly (days 1 and 8)
followed by a 13-day rest period (days 9-21). Dexametha-
sone was administered orally at 20 mg four times weekly
(days 1,2,4,5,8,9, 11, and 12) with a 9-day rest period. In
the ninth or subsequent cycles of treatment, the dosing regi-
men for dexamethasone was changed to iwice-weekly oral
administration of 10 mg (days 1, 2, 8, and 9) followed by
a 12-day rest period (days 10-21). After the recommended
dose of 11.0 mg/kg was determined, those patients whose
starting dose was 5.5 mg/kg and who had not achieved
complete response (CR) were escalated to 11.0 mg/kg in
the next cycle based on the patient’s willingness to pro-
ceed and the investigator’s discretion. This study was not
designed to estimate the maximum tolerated dose. Doses
were withheld or reduced if patients could not tolerate
therapy (Table 1). Administration was repeated in cycles of
21 days until disease progression. Up to 15 patients were
planned for enrollment in the study: up to six patients were
considered for the 5.5 mg/kg dose and up to nine patients
were considered for the 11.0 mg/kg dose.

Eligibility

Eligible patients had to be 20 years of age or older, have
symptomatic or nonsecretory multiple myeloma accord-
ing to the International Myeloma Working Group criteria
[18], have previously received 1-3 treatments for multiple

Treatment

First dose reduction

Second dose reduction

Siltuximab (all cycles)

Bortezomib 1.3 mg/m? (all cycles)
Dexamethasone 20 mg (cycles 1-8)
Dexamethasone 10 mg (cycles >9)

Bortezomib 1.0 mg/m?
Dexamethasone 10 mg

No dose reduction allowed* —

Bortezomib 0.7 mg/m®
Mo (forther) dose reduction allowed*

No dose reduction allowed* -

*As no dose reduction was allowed, protocol was o discontinue all the therapies (siltuximab, bortezomib, and dexamethasone)
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myeloma and had relapsed or been refractory (less than
minimal response, or disease progression within 2 months
of last dose) after the most recent regimen. Patients were
also included if they had a measurable lesion (generally,
serum immunoglobulin G [IgG] or serum immunoglobu-
lin M [1gM] M-protein >1.0 g/dL; serum immunoglobu-
lin A [IgA] M-protein >0.5 g/dL; serum immunoglobulin
D [1gD] M-protein >0.05 g/dL; or serum immunoglobulin
E [{IgE] M-protein >50 IU/mL). For nonsecretory multi-
ple myeloma, measurable lesions were defined as patients
with a soft tissue mass (plasmacytoma) that could be meag-
ured in two dimensions as longest diameter >2 c¢m with
an appropriate diagnostic imaging technique (computed
tomography or magnetic resonance imaging). Addition-
ally, patients were eligible if they had an Eastern Coopera-
tive Oncology Group performance status of 0-2; adequate
hematologic function (absolute neutrophil count >1,000/
mm?>, hemoglobin >8 g/dL, platelet count >50,000/mm>);
adequate hepatic function (aspartate aminotransferase and
alanine aminotransferase <2.5 times the upper limit of nor-
mal, total bilirubin <1.5 mg/dL); corrected serum calciom
<12.5 mg/dL; and adequate renal function (creatinine clear-
ance [CrCL] >20 mL/min).

Patients were excluded if they had a condition in which
M-protein was present in the absence of a clonal plasma
cell infiltration with lytic bone lesions; peripheral neuropa-
thy (grade 1 with pain or > grade 2); previous IL-6 therapy;
previous poor respounse 1o bortezomib due to its toxicity; an
allogeneic stem cell transplantation within 28 days prior to
study treatment; or major surgery, chemotherapy, plasma-
pheresis, or radiation therapy within 21 days before study
treatment. Patients who had significant respiratory illnesses
{pnewmonitis, interstitial pneumonia, or pulmonary fibro-
sis); significant cardiac disease; significant concomitant ill-
nesses {including human immunodeficiency virus); or any
condition that the investigators found inappropriate were
also excluded. Concomitant therapy with other anticancer
therapies, live attenuated vaccines, systemic corticoster-
0ids, or other therapies the investigators found unsuitable
were not allowed. Informed consent was obtained from
each patient before study enrollment.

Assessment of safety

Safety evaluations included adverse events (AEs); labora-
tory tests (hematology, blood chemistry, lipid panel, uri-
nalysis, and blood coagulation); pregnancy test; electrocar-
diogram; chest X-ray; vital signs (body temperature, pulse
rate, and blood pressure); and body weight. All AEs were
graded according to National Cancer Imstitute Common
Terminology Criteria for Adverse Events Version 4.0.

Definition of dose-limiting toxicity

Dose-limiting toxicity (DLT) was evaluated for 21 days
after the first administration of siltuximab by the study
evaluation team, which comprised all principal investiga-
tors and the sponsor’s responsible medical officer. A DLT
was defined as any nonhematologic toxicity of grade 3 or
higher whose causal relationship to siltuximab could not be
denied. Any toxicity thought to be controllable by support-
ive therapy (i.e., reversible to grade 1 or pretreatment grade
within 3 days after any appropriate measure was taken) was
not regarded as a DLT. Hematologic DLT included grade 4
neutropenia lasting more than 1 week, febrile neutropenia,
and grade 4 thrombocytopenia lasting more than 1 week, or
associated with hemorrhage. Thrombocytopenia with plate-
let transfusion, regardless of any grade, was also regarded
asa DLT.

Siltuximab PX evaluation

During cycle 1, samples were collected predose and imme-
diately, 4, and 6 h after administration on day 1 and on days
2,4, 8, and 15. During cycles 2, 3, 4, and 5, samples were
collected on day 1 before and immediately after siltuximab
administration. During cycle 6, samples were collected on
day 1 before administration. Serum concentrations of sil-
tuximab were measured using a validated electro-chemilu-
minescence immunoassay method (lower limit of quantifi-
cation: 0.045 pg/ml).

Noncompartmental analysis was conducted to calculate
siltuximab PK parameters using Phoenix®WinNonlin® Ver-
sion 6.2.1. (Pharsight Corp./Certara, St. Louis, MO, USA).
In cycle 1, area under the serum concentration—time curve
(AUC) from day 0 t0 21 (AUCq 5, 4,y,) and AUC from 0 to
infinity (AUC,)) was calculated using the log-linear trap-
ezoidal method. Terminal half-life (t,,) was determined
using linear regression of log-transformed siltuximab con-
centration—time profile at the ierminal phase of disposition.
Maximum observed concentration (C,,), total systemic
clearance (CL), and volume of distribution at terminal
phase (Vd,) were also calculated using standard noncom-
partmental analysis methods.

Immunogenicity evaluation

Serum samples for immunogenicity were collected predose
on day 1 of cycle 1; at the time of discontinuation (end of
treatment); and at 30 days, 8 weeks, and 12 weeks after the
last administration of siltuximab. A validated and specific
enzyme immunoassay method was used to detect anti-sil-
tuximab antibodies in serum.
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Assessment of efficacy

Antitumor response was assessed by the investigator based
on findings obtained before the start of treatment and at the
time of completion of an even number of cycles, or at the
time of discontinuation, according to the Buropean Group
for Blood and Marrow transplantation (EBMT) criteria for
assessment of multiple myeloma antitumor effect [19].

Statistical populations

Patients who received >1 dose of study drug were included
in the safety population. The PK, immunogenicity, and effi-
cacy population comprised all patients who received =1
administration of siltuximab and who had >1 appropriate
postdose samples for serum concentration, imumunogenic-
ity, and efficacy evaluation, respectively.

Resulis
Patient demographics and characteristics

A total of 10 patients consented {o participate in the study;
nine patients were eligible and received =1 dose of sil-
tuximab. Three patients received 5.5 mg/kg and the next
six patients received 11.0 mg/kg of siltuximab (Fig. 1).
All patients were Japanese with a median age of 66 years.
Additional patient characteristics are summarized in
Table 2. All patients had received one or two prior treat-
ments for multiple myeloma, including proteasome

Fig, I CONSORT diagram

inhibitors and immunomoduiatory agents. No patients,
however, received prior radiotherapy (Table 3).

Treatment compliance

Patients were 100 and >96 % compliant with siltuximab
and all study treatments, respectively. The median exposure
in days to siltuximab, bortezomib, and dexamethasone was
211 (range 22-549); 218 (range 29-556); and 219 (range
33-557), respectively.

Safety

There were no appreciable differences in the safety pro-
files between the two treatment groups for frequency
(Table 4). There were no deaths during this study. Across
all grades of severity, hemaiologic and gastrointestinal
AEs were the most common, which all patients experi-
enced. However, hematologic abnormalities were typically
transient. The most common nonhematologic AEs across
all grades included diarrhea and abnormal hepatic func-
tion (56 % each). One patient treated with 5.5 mg/kg of
siltuximab experienced grade 3 pneumonia (confirmed to
be caused due to pseudomonas aeruginosa) on day 22 of
cycle 6, which was considered possibly related to siltuxi-
mab, After intravenous antibiotics, the pneumonia resolved,
the patient’s lung function improved, and clinical symp-
toms disappeared. Three patients ireated with 11.0 mg/
kg of siltuximab each had a serious AE (SAE): alveolitis
allergic, interstitial lung disease, and colon cancer. The
grade | interstitial fung disease abnormality occurred from

Patients consented
and screened
M=10
Excluded due to
meeting an
exclusion criterion
n=1
Patients treated
n=g

Siltuximab 5.5 mgfkg
n=3

l

Siltwdmab 11.0 mglkg
n=6

|

= Adverseeventn=1

Discontinued treatment: n =3

o Study terminated by sponsor: n=2

Discontinued treatment: n =6

o Adverseevenin=4

o Otherrn=1

» Study terminated by sponsor: n =1
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Table Z Baseline

characteristics and patient Siltuximab 5.5 mg/kg (n=3)  Siltuximab 11.0 mg/kg (1=6) ~ All patients ( = 9)

disposition Sex, 1 (%)
Male 1(33) 4(67) 5 (56)
Female 2(67) 2(33) 4 (44
Age (year)
Mean &+ SD 633481 65.8 4.1 65.04+£53
Median (range) 67 (54, 69) 65 (61,73) 66 (54,73)
Type of myeloma, n (%)
I2G 2(67) 4 (67) 6 (67)
IgA 1(33) 1317 2(22)
Bence Jones 0 ) 17 1y
Serum M-protein (g/dL)
Mean + SD 134+01 23411 19410
Median (range) 1.3(1.2, 1.3) 24(0.5,3.3) 1.8(0.5,3.3)
Duration since diagnosis (year)
Mean = SD 42427 19+14 27421
Median (range) 4.8(1.3,6.6) 1.4{0.2,4.3) 1.5(0.2,6.6)
ECOG performance scale, 1 (%)
0 3100 3(50) 6 (67)
i 0(0) 3 (50) 3(33)
f,-microglobulin {mg/L)
Mean & SD 23+04 3.8+23 33420
Albumin, g/dL
Mean+SD 38402 37404 37403
KL-6, U/mL
Mean + SD 2440+ 102.3 207.8 + 128.8 21994+ 1154
£COG Bastorn O ) 1SS staging, n (%) .
Oncclogy%i?up""’!’e‘“‘“m I 3 (100) 2(33) 5 (56)
Ig immunoglobulin, I 0O 263 23
ISS International Staging i1 00 2(33) 2(22)
System, KL-6 Krebs von Creatinine clearance (mL/min)

den Lungen-6, SD standard

.. Mean £ SD 7554151 86.2 £ 30.7 82.6 +26.0
deviation

Table 3 Prior multiple myeloma therapy

Prior therapy Siltuximab 5.5 mg/kg (n=3)  Siltuximab 11.0mgkg(n=6)  Allpatients (n=9)
Number of prior therapeutic MM regimens, n (%)
1 2(67) 3(50) 5(56)
2 1(3%) 3(50) 4 (44)
Chemotherapy, n (%)
Patients with any prior proteasome inhibitors 0 (0) 17 1(11)
Patients with any prior immunomodulatory agents 0 (0) 117 1(11)
Patients with any prior alkylating agents 3(100) 4(67) T(78)
Patients with any prior anthracyclines 2(67) 4(67) 6(67)
Patients with any prior corticosteroids 3 (100) 6 (100) 9100y
Patients with any prior ASCT 1(33) 17 2(22)
Patients with any prior vinca alkaloid 2(67) 467 6 (67)

ASCT autologous stem cell transplant, MM multiple myeloma
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Table 4 Tucidence and severity of adverse events of all grades (235 %) and grades 3/4 (=35 %)

Adverse event Siltuximab 5.5 mgfkg (n=3)

Sittuximab 11.0 mgfkg (n = 6) All patients (n= 9)

All adverse event

All grades
Hematologic
Thrombocytopenia 3 6 9 (100)
Leukopenia 3 5 3 (89
Lymphopenia 3 5 3 (89)
Neutropenia 2 5 T(78)
Anemia 2 3 5(56)
Leukocytosis 1 4 5(56)
Neutrophilia 1 4 5(56)
Monhematologic
Diarrhea 2 3 5(56)
Hepatic function abnormal 2 3 5(56)
Hyperlipidermia 1 3 4 (44)
Rash 1 3 4 (44
Grades =3
Hematologic
Lymophopenia 3 8 (89)
Thrombocytopenia 4 (44)
Related to siltuximab®
Hematologic
Thrombocytopenia 3 6 9(100)
Leukopenia 3 5 8 (89
Lymphopenia 3 5 8(89)
Neutropenia 2 5 7(78)
Anemia 2 3 5(56)
Nonhematologic
Hepatic function abnormal 2 2 4 (44
Data are presented as n or n (%)
*Adverse events whose relationship to siltuximab treatment was considered doubtful, possible, probably, or very likely
day 197 to ihe end of ireaitment. The investigator assessed 5901
the causal relationship between interstitial lung disease e Sihieb 5.5 mglkg
and bortezomib as probable, and between siltuximab and 0 eor- Slfial 14.0 mgikg

dexamethasone as possible. The alveolitis allergic event
was considered grade 3 and probably related to siltuxi-
mab treatment. The alveolitis was treated with a prohibited
concomitant drug (Solu-Cortef). Both events resolved, but
led to treatment discontinuation. The colon cancer event
was unrelated to the study drug and also led to treatment
discontinnation. There were no infusion-related reactions.
There was no DLT with either dose of siltuximab.

Pharmacokinetics and immunogenicity
Mean serum concentration~time profiles after administra-

tion of siltuximab 5.5 and 11.0 mg/kg during cycle 1 are
shown in Fig. 2. The PK parameters of siliuximab are

&) Springer
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Seram Concontration {ugimb)

58

Time Afler Administration (day)

Fig, 2 Mean (3 SD) serom concentration—time profiles of siltuximab
by treatment in cycle 1
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Table 5§ Descriptive statistics for pharmacokinetic parameters of siltuximab by treatment

Parameter Siltuximab 5.5 mg/kg (n = 3) Siltuximab 11.0 mg/kg (n = 6)
C e (Me/mL) 118.2(8.78) 194.3 (52.46)

AUCq 34ays (g day/mL) 886.0 (197.75) 1,548.1 (324.10)1

AUC (ug day/mL) 1347.0 (445.83) 2,273.9 (567.74)

t,, (day) 14.0(2.73) 13.2(3.86)7

CL (mL/day/kg) 4,406 (1.4922) 5.081 (1.2389)"

Vd, (mL/kg) 84.90 (11.984) 94.29 (27.986)"

Data are presenied as mean (standard deviation)

AUCy.3j gays 2rea under the concentration time curve from time 0-21 days, AUC,, area under the concentration time curve from time 0 to infin-
ity, CL total systemic clearance of drug after intravenous administration, C,,,, maximum observed serum concentration, #,, terminal half-life, Vd,

volume of distribution at terminal phase
Ta=35

summarized in Table 5. Following the first intravenous
administration of siltuximab at both 5.5 and 11.0 mg/kg,
the C o AUC) 514y and AUC, increased in an approxi-
mate dose-proportional manner. Mean t;,, CL, and Vd,
values were similar in the dose range of 5.5 and 11.0 mg/
kg. Steady state of siltuximab could not be adequately
assessed, as samples were not collected appropriately for
some cycles. None of the nine patients with appropriate
samples were positive for antibodies to siltuximab.

Efficacy

Regarding the antitumor effect using EBMT criteria, one
(33 %) patient had CR while two (67 %) patients had par-
tial response (PR) with 5.5 mg/kg. At a dose of 11.0 mg/
kg, one (17 %) and two (33 %) patients had CR and PR,
respectively. The remaining patients in the siltuximab
11.0 mg/kg group had no change {three (50 %)].

Discussion

Multiple myeloma remains an incurable disease, despite
improvements in therapy in recent years [20]. Most patients
experience relapses and develop refractory disease [4]. Due
to resistance conferred by IL-6, proteasome inhibitors and
corticosteroid treatments alone result in a poor response
[11, 14, 21]. The addition of an IL-6 inhibitor to protea-
some inhibitors and corticosteroid treatments has shown
synergy in reduction of multiple myeloma cells in pre-
clinical and clinical stadies [22]. This study was conducted
to evaluate the safety and tolerability as well as the PK,
immunogenicity, and preliminary efficacy of siltuximab.
‘While all patients in this study had treatment-related
AFs, no DLT was observed in either dose of siltuximab.
The most common AEs were hematological and gastroen-
terological disorders. This finding is in line with the results

of a phase 2 study conducted in the United States and The
Netherlands, where patients with relapsed or refractory
multiple myeloma received siltuximab 6 mg/kg (actual
dose of 5.5 mg/kg, based upon drg product vial) on days
1 and 15 of 28-day cycles with or without dexamethasone.
Hematological AEs were of less severity in the phase 2
study [4]. Infections in the current study did not seem to
be dose dependent, as there were more infection-related
events in the treatment group receiving the lower dose of
siltuximab. In the phase 2 stady, infections including upper
respiratory infection, cellulitis, and pneumonia occurred
in 57 % of dexamethasone combination-treated patients,
and 18 % of patients experienced >3 grade infections [4].
Results from another phase 2 study in patients with multi-
ple myeloma treated with bortezomib plus either placebo
or silmximab demonstrated only a difference of 17 % in
grade 3 and higher infections between the two treatment
arms [23]. However, preclinical investigation showed
minor and/or transient reductions in lymphocyte activities
after treatment of cynomolgus monkeys with siltuximab
(umpublished observations). IL-6 has an important role
in immune response, and inhibition of IL-6 may further
increase the risk of infection in patients immunocompro-
mised by advanced multiple myeloma plus treatment with
bortezomib or dexamethasone. Therefore, careful surveil-
{ance of infection-related toxicity during siltuximab-based
therapy is warranted.

The PK parameters were similar to an earlier phase
1 study conducted in the United States in which patients
received siltuximab 12 mg/kg (actual dose of 11 mg/kg,
based upon drug product vial) every 3 weeks by 1-hour
intravenous infusion [10]. Regarding immunogenicity, sim-
ilar to the preceding phase 1 study [10], no antibodies to
siltuximab were detected in any of the nine patient samples
in this study.

Preliminary efficacy data were available as six of the
nine patients, across both doses, had CR or PR (22 and
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44 %, respectively) with the combination treatment, In
the earlier phase 1 study, two of the 13 evaluable patients
(17 %) with multiple myeloma achieved CR with sil-
tuximab as a single agent [10]. A phase 2 study in which
patients received siltuximab alone or in combination with
dexamethasone did not produce any CRs; however, 8/47
patients had PR (17 %) [4]. The phase 2 study in patients
with siltuximab plus bortezomib and bortezomib alone
demonstrated an overall response rate of 55 (CR 11 %)
and 47 % (CR 7 %), respectively [23]. Despite the numer-
ically higher response rate, combination treatment did not
lead to a statistically significant improvement in progres-
sion-free survival. However, siltuximab has been shown
to provide long-lasting clinical activity [10] and durable
tumor and symptomatic response in multicentric Castle-
man’s disease, where IL-6 is also an important component
of pathogenesis [24], at 11 mg/kg (34 % of patients had
CR or PR) [9].

From our study we confirmed the tolerability of siftuxi-
mab up to 11.0 mg/kg in combination with bortezomib and
dexamethasone as well as preliminary efficacy in Japa-
nese patients with relapsed/refractory multiple myeloma.
Based on the results, we established a reconunended dose
of 11 mg/kg of siltuximab in combination with bortezomib
and dexamethasone. This is consistent with the global sin-
gle-agent recommended dose of siltuximab in multicentric
Castleman’s disease [9]. Siltuximab is being further investi-
gated in earlier myeloma settings, such as smoldering mye-
loma, as well as in other indications including multicentric
Castleman’s disease.
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Second primary malignancies after the treatment of multiple myeloma
Shinichi Makita, Dai Maruyama
Department of Hematology, National Cancer Center Hospital

Abstract

Outcome of the patients with multiple myeloma has improved significantly in the last
decade, mainly because of the introduction of new agents such as thalidomide, bortezomib -
and lenalidomide. Improvements in survival among patients with multiple myeloma sug-
gest that the incidence of second primary malignancies (SPMs) may increase in the future.
Many factors could affect increasing the risk of SPMs, such as treatment factors, myeloma
related factors, host genetic factors, and so on. Especially, previous clinical trials sug-
gested that extended exposure to the melphalan and lenalidomide containing regimens are
the important risk factors of SPMs. Although numbers of SPMs are small, for individual
patients who develop SPMs, the outcomes are devastating. Therefore, we need to discuss
not only the efficacy but also the risks of SPMs associated with the treatment in the
patients with multiple myeloma in new agents era.

Key words: second primary malignancies, multiple myeloma, lenalidomide
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B AEk 73 % 15 (2015-1)

ZRESAICET AHE

Attal, etal® Len vs PL after 608 8.5vs3.6 13/306(4.2%) 15/306(5%) vs
HD-MEL/ASCT vs 5/302(1.7 %) 7/302(2%)
McCarthy, et al® Len vs PL after 460 7.8vs2.6 8/231(35%) vs 10/231(4.3 %)
HD-MEL/ASCT 1/229(0.4 %) vs 5/229(2.2 %)
Palumbo, et al¥ MPL-Lvs MPL 455 8vs6vs3 7/150(5%) vs 5/150(3.3%) vs
vs MP 5/152(3.3%) vs 4/152(2.6 %) vs
1/153(0.7 %) 3/153(2%)
prospective studies
Govindarajan, et al® NR 188 3.8 3.8 NR
Bergsagel, et al® 19731977 364 3.8 3.8 NR
retrospective studies
Cuzick, etal® 19641975 648 1.9 1.9 NR
Finnish Leukaemia Group™ 19791985 432 9.2 3.9 5.3
Mailankody, et al” 19862005 8,740 6.6 0.8 5.8
Przepiorka, et al' 1996-2005 82 12.2 12.2 NR
Barlogie, et al® 1989-2007 2,418 1.1 1.1 NR
Hasskarl, et al 1997 -2008 589 3 1 2
Usmani, et al™ 1998-2009 1,148 6.4 3.1 3.2

Len: lenalidomide; PL: placebo; HD-MEL/ASCT: high dose melphalan with autologous stem cell transplanta-
tion; MPL~L: melphalan, prednisone, lenalidomide and lenalidomide maintenance; MPL: melphalan, prednisone,
lenalidomide; MP: melphalan, prednisone; NR: not reported.
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MEL/ASCTZDb D LY, EALSZEETH
HENDZ T VI MLEIORBELSBOFINE
BEGEMDS ORIEICE D BELTW5 LS
DI TwW5h, BIZ, Sweden TITh L7z 8,740 A
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lenalidomide & SPMs

RIEHEMM EF % 54 L L7 lenalidomide §f
JAE AR X U lenalidomide SMEEREIC B
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HE L placebo B & & Wl 5 e C7 b

72721, CALGB 100104 35k placebo T T
P BB E TS 1T 80 % O H# )Y lenalidomide #ERF
WEHERELS cross over LT WA, TFM 2005-02 &
CALGB 100104 {2817 4 lenalidomide % 5 8F T
@ SPMs DBASEIZ 4 55% & 6.5% 725 72D
IR LT, placebo BETIE 1% &£ 25% 7272,

MM —015 B RIRE R a5 MM BE &
112, lenalidomide fiFH @ MEL+prednisone
(MPL) #itk & A7 o 7214, RIBRIE & C lenalido-
mide 12 & B #ERRE AT MPL-L#E L, MPL
~+placebo % LC MP #EO 3 #EAS LI & 7z,
SPMs i&, MPL-L#TOA(2.70%), MPLH#ET
7 A(2.05%), MPHET4 A(1.20%) Cdh -7z,

IO, Aie { L H MELS ASCT
ZWATT BEE E &b 12 lenalidomide & 1
A4 ABICIZ SPMs I L 2 674w
ZEEMESTH S . F Tz Palumbo™ HIZ LY,
e MM HE 24 L C lenalidomide fFJH 0%
W1z & 5 SPMs D550 A 7 12§ 4 meta—
analysis 237172 Lenalidomide §F/ L ¥ #
BT B SPMs O 5 AR BRAFEES1L 6.9 % T
& 72 DR LT lenalidomide & $Ff L L
VAT 38% THhorz HERFEWI &I,
lenalidomide & MEL & @ I TR S h
T HEEIZSPMs D) A7 WBEh o 72 Sk,
lenalidomide &l & DFHIZEE LT, 23
ERB BV TEMELIZ b - TCPAR, &
BT OV F ALHI DAL QP AR AEIR S
T B H 5.

Lenalidomide {2 & ¥ SPMs @V A 7 %% { 7
BHEEFIH] & D Cid 2 v, T cereblon &9
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