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Single agent daratumumab in advanced multiple myeloma possesses significant
efficacy even in an unselected “real-world” population

Jiri Minarik?, Ludek Pour®, Vladimir Maisnar, lvan Spicka‘, Alexandra Jungova¢, Tomas Jelinek’, Lucie Brozova?,
Petra Krhovska?, Vlastimil Scudla?, Roman Hajek’

Objective. The treatment of relapsed and refractory multiple myeloma (RRMM) remains challenging. The outcomes in
highly pretreated populations are unsatisfactory and there is urgent need for novel and safe therapeutic approaches.
Recently, daratumumab has been approved for RRMM with promising results even in monotherapy. The aim of this
study was to assess the efficacy of single agent daratumumab outside a clinical trial.

Patients and Methods. 14 patients with RRMM and significant pretreatment (median 4.5 previous lines) entered a
specific healthcare program and received treatment with single agent daratumumab. They were followed for thera-
peutic response based on IMWG criteria, and incidence of adverse events. The data were collected using the Registry
of Monoclonal Gammopathies.

Results. The overall response rate was 38.5%. 23.1% of patients reached very good partial response, 15.4% reached
partial remission, 15.4% had minimal response, 38.5% had stable disease and 7.7% had progressive disease. The median
progression free survival was 4.6 months and median overall survival was not achieved. The toxicities were mostly mild,
only infectious complications and hematological toxicity reached grade lll.

Conclusion. We conclude that daratumumab has significant activity in highly pretreated RRMM even as a single agent,

with an acceptable toxicity profile and survival impact.
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INTRODUCTION

Daratumumab (DARA) is an anti-CD38 monoclonal
antibody (mAb) recently introduced in the treatment
of relapsed or relapsed and refractory multiple myelo-
ma (MM). DARA targets myeloma cells via a variety of
immune-mediated mechanisms including complement-
dependent cytotoxicity, antibody-dependent cell-mediated
cytotoxicity, antibody-dependent cellular phagocytosis
and direct apoptosis with crosslinking?. DARA was
originally chosen from a large panel of anti-CD38 mAbs
because of its ability to trigger complement-dependent
cytotoxicity®. Another mechanism of action - immuno-
modulatory - has recently been discovered. This though
still not fully understood, is probably based on depletion
of CD38+ immune suppressive cells such as Tregs, Bregs
or myeloid derived suppressor cells'.

DARA was approved by the US Food and Drug
Administration (FDA) as a single agent for advanced
MM, based on the results of the phase II trial SIRIUS®.
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In the SIRIUS trial, DARA was used as a single agent
treatment for advanced multiple myeloma. Even in this
setting of highly pre-treated MM (median previous tre-
atment lines was 5) it had considerable treatment respon-
se with prolongation of progression free survival (PFS)
and overall survival (OS).

Based on the SIRIUS trial, a state based healthcare
program (54767414MMY4001) was introduced into the
Czech Republic in March 2016 to assess the efficacy of
DARA in a “real world® setting. We present the results
of the program.

PATIENTS AND METHODS

The healthcare program was registered at the Ministry
of Health of the Czech Republic under the identification
code 54767414MMY4001. The program was conducted un-
der the aegis of the Czech State Institute for Drug Control
(SUKL - Statni Ustav pro Kontrolu Lé¢iv) and carried
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out at 7 hematological centres in the Czech Republic.
Altogether, a maximum of 14 patients were intended for
recruitment and a maximum of 2 patients at each centre.
The inclusion criteria followed FDA approval criteria, ie.
“DARZALEX is a human CD38-directed monoclonal an-
tibody indicated for the treatment of patients with mul-
tiple myeloma who have received at least three prior lines
of therapy including a proteasome inhibitor (PI) and an
immunomodulatory agent or who are double-refractory to
a PI and an immunomodulatory agent.“(ref.%).

The patients received daratumumab monotherapy ac-
cording to the schedule of SIRIUS trial: DARA 16 mg/
kg i.v. per week for 8 weeks (cycles 1 and 2), then every
2 weeks for 16 weeks (up to cycle 6), and every 4 weeks
thereafter. First infusions were 1000 mL at 50 mL/h, fol-
lowed by dose escalation up to 200 mL/h. Second and
subsequent infusions were 500 mL at 100 mL/h with an
increase to 200 mL/h. Standard premedication was used
before DARA administration: methylprednisolone 100
mg intravenously for the first and second infusions and
60 mg thereafter, or equivalent (mostly we used dexa-
methasone 16-40 mg), paracetamol 650-1000 mg and an
antihistamine drug according to local guidelines. The
data were collected using the Registry of Monoclonal
Gammopathies (RMG), a large multicenter database
for collecting the data of MM patients within Central
Europe®.

RESULTS

Despite a very short recruitment period (practically
within one month), all 14 patients were recruited and
started DARA treatment. The basic demographics, group
and disease characteristics were standard and are summa-

—— Progression free survival (PFS)
95% confidence interval

o | -—
PFS n=14
median (95% CI) 4.6 (1.7-7.5)

3 months (95% CI)
6 months (95% CI)

78.6 (47.3-92.5)
50.0 (22.9-72.2)

rized in Table 1. Median age was 60.5 years with an even
distribution of males and females. Most of the patients
were ECOG 1 (8/14 patients, 57.1%), followed by ECOG
0, 2 and 3 (in 2/14 patients each, 14.3%). ISS stage at the
time of relapse before DARA treatment was assessed in
12 patients, most of them being stage 3 (42.9%), followed
by ISS 1 and 2 (both 21.4%). The initial ISS (at the time
of MM diagnosis) was assessed in all patients, and was
as follows: ISS 1 in 7/14 patients (50%), ISS 2 in 4/14
patients (28.6%) and ISS 3 in 3/14 patients (21.4%). The
patients had mildly elevated levels of creatinine (median
113 umol/L, up to 250 umol/L) and 21.4% of patients
(3/14) had extramedullary disease, with a significant per-
centage of patients having high-risk cytogenetic features,
t(4;14) in 5/7, del17 in 1/6, del13 in 7/8 and amp1qg21 in
3/6 patients. The median previous lines was 4.5 (2-8), 93%
of patients had previous autologous stem cell transplant
(ASCT), all received previous bortezomib, most of them
received lenalidomide (86%) and thalidomide (64%), and
a significant percentage received pomalidomide (50%)
and carfilzomib (21%). Two thirds of the patients were
refractory to their last line of treatment before DARA.
Median follow up for the whole cohort was 8§ months.
The treatment responses and intervals are shown
in Table 2 together with indirect comparison with the
SIRIUS trial. The overall response rate (ORR) was 38.5%
with 23.1% of patients reaching very good partial response
(VGPR) or better, 15.4% reached partial remission (PR),
15.4% of SD patients had minimal response (MR), 38.5%
had stable disease (SD), and 7.7% had progressive dis-
ease (PG). The overall PFS was 4.6 months and median
OS was not reached (Fig 1). The toxicities within DARA
treatment were as follows: hematological toxities - anemia
(grade I'in 7.1%, gr Il in 35.7%, gr Il in 7.1%), thrombocy-
topenia (gr Iin 7.1%, gr Il in 7.1%, gr Il in 28.6%), neutro-

—— Overall survival (OS)
o | === 95% confidence interval

OS from start of DARA
median (95% CI)

3 months (95% CI)

6 months (95% CI)

n=14
not reached
78.6 (47.3-92.5)
64.3 (34.3-83.3)

Fig. 1. Progression free survival and overall survival in advanced relapsed and/or refractory multiple myeloma treated by daratu-

mumab monotherapy.
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Table 1. Basic demographics and group characteristics.

Male : Female ratio
Age - median (range)
Patients over 70 years

ISS stage at the time of multiple myeloma diagnosis

ISS stage at relapse before daratumumab treatment

Performance status

Extramedullary disease
Creatinin clearance - median (range)
Cytogenetics

Previous treatment

Previous treatment lines - median (range)
previous ASCT

previous bortezomib

previous carfilzomib

previous thalidomid

previous lenalidomide

previous pomalidomide

Refracterity to the last treatment

1:1

60.5 years (37.0 - 80.0)
21.4%

Stage 1 50.0% (7/14)
Stage 2 28.6% (4/14)
Stage 3 21.4% (3/14)
Stage 1 21.4% (3/14)
Stage 2 21.4% (3/14)
Stage 3 42.9% (6/14)
Unknown 14.3% (2/14)
ECOG 0 14.3% (2/14)
ECOG 1 57.1% (8/14)
ECOG 2 14.3% (2/14)
ECOG 3 14.3% (2/14)
21.4% (3/14)

113 umol/L (63-260 umol/L)
t(4;14)= 5 out of 7
dell7=1 out of 6
del13=7 out of 8
amplq21= 3 out of 6

4.5 (2-8)

93% (13/14)

100% (14)

21% (3/14)

64% (9/14)

86% (12/14)

50% (7/14)

Relapsed 33.3%

Relapsed and refractory 66.7%

ISS - International Staging System; ECOG - Eastern Cooperative Oncology Group performance status;

ASCT - autologous stem cell transplant

Table 2. Response rates and intervals in daratumumab mono-
therapy and indirect comparison with SIRTUS trial’.

SIRIUS trial Specific
Healthcare Program

ORR (%) 29.2 38.5
CBR (%) 34 53.8
sCR (%) 2.8 0

CR (%) 0 0
VGPR (%) 9.4 23.1

> VGPR (%) 12.3 23.1

PR (%) 17 15.4
MR (%) 4.7 15.4
SD (%) 43.4 38.5
PG (%) 17 7.7
PFS 3.7 months 4.6 months
(0N not reached not reached

ORR - overall response rate (>PR), CBR - clinical benefit rate (>MR),
sCR - stringent complete response, CR - complete response, VGPR
- very good partial response, PR - partial response, MR - minimal
response, SD - stable disease, PG - progressive disease, PFS - progres-
sion free survival, OS - overall survival
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penia (gr Iin 21.4%, gr III in 21.4%). Non-hematological
toxicities were predominantly infectious complications
(gr IT in 35.7%, gr III in 21.4%), followed by weakness
and fatigue (gr I in 21.4 %, gr Il in 21.4%, gr Il in 7.1%),
nausea (gr I in 14.3%, gr II in 14.3%), diarrhea (gr I in
21.4%), and thrombosis (gr II in 7.1%). Infusion related
reactions (IRRs) were noticed in 35.7% (gr I in 7.1%, gr
IT'in 14.3% and gr IIl in 14.3%).

DISCUSSION

DARA was approved based on a phase I clinical trial
(SIRIUS) as a breakthrough therapy, which is quite rare as
most drugs have to confirm their efficacy in phase III tri-
als. Even in the setting of highly pre-treated MM (median
previous treatment lines was 5 with most patients being
double or triple refractory to proteasome inhibitors and
immunomodulators) DARA had substantial treatment
response (ORR = 29.2%) with prolongation of PFS (3.7
months in the whole cohort, 15 months in DARA respon-
ders) and overall survival (median OS not reached, after
longer follow-up OS = 20 months) (ref.*). Other recently
approved drugs such as elotuzumab or panobinostat
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do not possess single agent activity. Monotherapy with
pomalidomide or carfilzomib reached similar PFS (rang-
ing from 3.7 to 4.6 months) as DARA, but median OS
in these studies ranged from 10.2 to 15.4 months which
is less than DARA (20.1 months) (ref.’®). Moreover, ad-
justed comparison of real world data from RMG with
pooled analysis of daratumumab monotherapy confirmed
the same finding®'°.

The treatment of advanced stage MM is very exacting.
Patients usually experience adverse events from previous
treatments, and may have limited bone marrow reserves.
Moreover, after several different therapeutic regimens,
the underlying MM clone that causes relapse is usually
more aggressive and resistant to multiple drug classes.
Emerging new treatments are therefore needed to target
different pathways and overcome the resistance of the
clone. The effectiveness of any single agent is therefore
very encouraging in late stage MM but it has to be con-
firmed by further trials as well as in routine practice.
Steroids are among the most effective drugs in MM treat-
ment, especially in combination regimens. Their efficacy
as monotherapy in late stage MM is, however, very lim-
ited. In a recent review of DARA trials, the drug was
evaluated as generally well tolerated as monotherapy and
with a manageable tolerability profile when used in com-
bination therapy!'’.

The outcomes of two other phase III clinical trials,
CASTOR and POLLUX, that combined daratumumab
with bortezomib or lenalidomide and A in a relapsed
setting revealed an unprecedented efficacy of the com-
bined regimens'>"®. The combination of DARA with other
agents definitely has better potential to control the disease
than monotherapy but the economic burden of the combi-
nations is not negligible. A single dose of DARA exceeds
7000 USD: Hence, the total cost is highest in the first
two months with weekly dosing, decreasing with further
treatment with reduced frequency of dosing (once per 14
days cycles 3-6, once per month thereafter). The cost of
combined regimens is increased accordingly. However,
recent updates of CASTOR and POLLUX trials after lon-
ger follow-up confirm significant benefits with respect to
PFS, ORR and depth of response including the rate of
minimal residual disease (MRD), with no further safety
issues, justifying the increased costs of these regimens'*.
Moreover, patients relapsing in the DARA arm responded
more favorably to subsequent therapy'. It is very like-
ly that DARA plays a similar role in MM treatment as
rituximab in B-cell non-Hodgkin lymphomas. Currently,
DARA is being tested in first line treatment and even in
smoldering MM with very promising results'®"”. Clinical
trials, however, have strict inclusion and exclusion crite-
ria, and a considerable number of patients do not fulfill
them. For this reason, the outcomes of clinical trials are
usually significantly better than in later common use of
the drug. In our program, patients with low performance
status and low life-expectancy or significant co-morbidity
were included. Despite these inclusions, the results were
surprisingly better than in the SIRIUS trial with a signifi-
cant number of patients achieving therapeutic response,
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and with indisputable improvement in PFS and OS. The
treatment was well tolerated and none of the patients quit
the program due to toxicity. However, we need further
tools to better define the group of patients who would
profit from DARA monotherapy.

We acknowledge the very limited number of patients
entering the program. However, the spectrum of patients
including demographics, previous treatment and cytoge-
netics was very similar to that published in the SIRIUS
trial though we had a larger number of high-risk patients
including those with extramedullary disease. We had few-
er less patients with previous carfilzomib pretreatment
(21.4% vs 50% in the SIRIUS trial). Our results show that
the effect of DARA in MM is indisputable. Several issues
are still to be resolved including the long-term outcomes
when DARA is used in earlier treatment lines, the un-
expectedly good synergy of DARA and lenalidomide or
possible down-regulation of CD38 and the occurrence of
CD38-negative relapses after DARA as reported in our
previous paper's.

CONCLUSION

We conclude that single agent daratumumab has signi-
ficant efficacy in advanced multiple myeloma. The unique
mechanism of action via immune-mediated mechanisms
provides a novel therapeutic approach with effect in high-
ly pre-treated refractory populations with myeloma clone
resistant to other therapies. Even in an unselected real-
-world population (outside clinical trials) the treatment
leads to high response rates as well as to fair prolonga-
tion of progression free and overall survival. Our results
including response rates and PFS are even better than in
the registration trial, confirming the safety and unique
efficacy of the regimen. In patients who are refractory to
proteasome inhibitors and IMiDs, who would be other-
wise left for palliative care, DARA represents a chance
for therapeutic response and improvement of both, survi-
val and quality of life. Moreover, patients responding to
DARA may recover sensitivity to other drugs, and could
benefit from re-treatment or further treatment with other
novel agents in the case of following relapse. The econo-
mic burden of the regimen is substantial. Nevertheless,
our results confirm that the effectiveness of DARA and
especially the impact on overall survival even in unselec-
ted advanced myeloma patients outweighs the economical
impact of this treatment.
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