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Lenalidomide (LEN) is an immunomodulator with clinical activity against myeloma cells. Based on the pivotal phase 3
trials MM-009 and MM-010, the combination of lenalidomide and dexamethasone(DEX) was approved for patients with
multiple myeloma who received at least one prior therapy. Here, we evaluated LEN/DEX therapy in whole population and
subsequently in selected sub-groups of patients with relapsed/refractory multiple myeloma followed in the Monoclonal
Gammopathy Registry of the Czech Myeloma Group. 858 patients were treated with LEN/DEX in Czech Republic and
Slovakia until end of 2017. The analyzed sub-groups were defined as patients with high-risk cytogenetic aberrations and
patients with relapsed and refractory MM. The ORR (response better than PR) in whole group of patients was 46.3% for all
lines of therapy, 26.4% for high-risk group and 32.1% for relapsed and refractory group. Overall survivals (OS) in the same
sets were as follows: 25.6, 15.7 and 18.5 months respectively, progression free survival (PFS) was 11.2, 6.4 and 9.0 months,
respectively. The most common adverse events were hematologic and infectious. In conclusion, we found our results corre-
lated with those in other studies in terms of OS, PFS and also of treatment toxicity.
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Multiple myeloma (MM) is a malignant plasma cell
disorder characterized by the uncontrolled proliferation
of monoclonal plasma cells in the bone marrow [1, 2]. It
constitutes approximately 1% of all reported neoplasms
and approximately 13% of hematologic cancers worldwide
[1]. In the US, Canada and Western European countries,
approximately 5 to 7 new cases of MM are diagnosed per
100.000 people every year [1, 3, 4]. The risk of MM devel-
oping increases with age, the median age at diagnosis is 69
years [1].

Although the survival of MM patients has dramatically
improved over the last 2 decades because of newer and more

effective treatment options - such as bortezomib, thalido-
mide, and lenalidomide - the disease remains incurable.
Despite the impressive gains observed in MM, the improve-
ments have not been uniform and prognosis continues to
vary considerably on the basis of a variety of prognostic
factors [5]. Patients who relapse after their initial therapy
demonstrate variable response to subsequent treatments,
with decreasing likelihood and duration of response. Various
studies have also demonstrated that the cytogenetic charac-
teristics detected by FISH are among the most powerful
prognostic markers in myeloma patients. MM with the high-
risk cytogenetic abnormalities, del(17p), t(14;16) and/or
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t(4;14), are characterized by short survival related to an early
relapse rate and rapid development of mechanisms of resis-
tance to multiple agents [6-11].

LEN is approved in combination with dexamethasone
by the European Medicines Agency (EMA) in adults whose
disease has been treated at least once in the past. It is an
immunomodulatory drug for the treatment of MM as a more
potent derivative of thalidomide with a different toxicity
profile [12]. It exhibits immunomodulatory, antiangio-
genic, and direct apoptotic properties [13]. The second line
LEN/DEX combination was shown to significantly improve
the overall response rate (ORR) and to extend progression
free survival (PES), time to progression (TTP) and overall
survival (OS) in relapsed/ refractory multiple myeloma
(r/r MM) compared to placebo plus DEX [14]. Long term
follow-up as well as subset analysis of two phase 3 random-
ized placebo-controlled studies (MM-009 and MM-010)
have shown also that LEN/DEX significantly prolongs overall
survival [15-18].

The aim of the analysis is to evaluate the efficacy and safety
of LEN/DEX in real world setting.

Patients and methods

Registry of Monoclonal Gammopathies (RMG) was
founded by Czech Myeloma group (CMG) in 2007. The
registry is intended for collecting clinical data concerning the
diagnosis and treatment results of patients with monoclonal
gammopathies in Czech Republic and Slovakia. The CMG
Registry of Monoclonal Gammopathies currently contains
data of 5.905 patients with multiple myeloma. Signed
informed consent is obtained from every patient prior to
inclusion into registry. The data were entered in an electronic
registry form by authorized medical staff. Adverse events
were collected according common terminology criteria.

This was retrospective, non-interventional analysis. In
the analysis were included patients diagnosed with r/r MM,
who received 1-3 prior therapies and were treated outside of
clinical trials. Totally we analyzed data from 858 MM patients
treated with LEN/DEX in Czech Republic and Slovakia until
end of 2017. Most patients were treated by standard dosage -
during each 28-day cycle patients received LEN 25mg once
a day on days 1-21 and DEX 40 mg once a week, in patients
over 75 years of age we often used reduced dosage - LEN
15mg and DEX 20 mg [1].

The disease stage was assessed according to Durie-Salmon
and the international staging system ISS was applied to score
the prognosis. The cytogenetic testing was performed in
certified laboratories using FISH. The baseline characteris-
tics and the outcomes were evaluated for all selected lines of
therapy and also for sub-groups: high-risk with the presence
at least one aberration from t(4;14), t(14;16) or del(17p),
relapsed and refractory MM with patients refractory to at
least one prior line and at the same time was not refractory
to at least one line.

Standard descriptive statistics were applied in the analysis,
absolute and relative frequencies for categorical variables and
median supplemented by 5" and 95" percentile for contin-
uous variables. The endpoints of analysis were ORR, PFS and
OS. The ORR was defined as collective proportion of patients
with stringent complete remission (sCR), complete remis-
sion (CR), very good partial remission (VGPR) and partial
remission (PR) defined by IMWG [5]. The PFS and OS were
estimated by Kaplan-Meier analysis (median and 95% confi-
dence interval — CI) [19]. The analysis was carried out in the
SPSS software (IBM Corp. 2016, Version 24.0, Armonk, NY).

Results

The median age of the whole group of patients at start of
the treatment was 67 years (range 19-90 years), for high risk
group 65 years (40-80 years) and for relapsed and refractory
group 67 years (range 19-85 years). 49.6% of patients had 1
prior line of therapy, 34.5% of patients had 2 prior lines and
15.7% of patients had 3 prior lines before LEN/DEX. Median
of previous lines of therapy was 2. In the first line, the
majority of patients were treated with bortezomib regimen;
40% of patients underwent autologous transplantation
within the previous treatment. In most patients (833 treat-
ment lines from total 892; 93.4%) therapy with thalidomide
or bortezomib preceded LEN/DEX regimen in any previous
line (but not strictly in the first line of therapy).

Median LEN/DEX treatment duration was 6.6 months
(max. 80.8). The dose of LEN at start of treatment in one
application was 25mg in 77.3% of patients. 135 (15%)
patients were older than 75 years, the median dose of lenalid-
omide and dexamethasone in these patients was 15mg and
20mg, respectively. The median follow-up from the start of
LEN/DEX regimen to the date of the last evaluation was 14.6
months (max. 103.9). Detailed demographic and baseline
characteristics of the evaluated patients are summarized in
Table 1.

The final response to treatment is evaluated only for
terminated treatments. A total of 758 (85%) treatments were
completed to time of analysis. The treatment was most often
terminated due to the valid limitations that were applied
to lenalidomide therapy by state regulators and insurance
companies in Czech Republic and Slovakia (maximum 8-10
cycles; only 2 more cycles after CR achievement; the possi-
bility to continue treatment only if at least PR was achieved
after 4 cycles of LEN/DEX therapy). Treatment with lenalido-
mide until disease progression was only approved from 2016.
The second most frequent reason for the termination of
treatment was the progression of disease (22.8%); in 16.5% of
patients was the reason for treatment termination the occur-
rence of an AE (treatment toxicity).

The ORR (response to therapy better than PR) in whole
group of patients was 46.3% for all lines of therapy (sCR
0.3, CR 3.7, VGPR 18.1 and PR 24.2%), 26.4% for high-risk
group (sCR 1.9, CR 3.8, VGPR 13.2 and PR 7.5%) and 32.1%
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Table 1. Baseline characteristics of patients at the start of treatment - total and within the defined subsets.

Baseline characteristics at the start of treatment’ Whole group of patients High-risk group® Rel. and ref. group*
Age (start of treatment) n=892 n=72 n=184
<65 (%) 365 (41.5) 40 (55.6) 82 (45.1)
>65 (%) 515 (58.5) 32 (44.4) 100 (54.9)
>75 (%) 135 (15.1) 25 (34.7) 33(17.9)
Average (SE) 66.1 (0.3) 62.4(1.2) 65.6 (0.8)
Median (min-max) 67 (19-90) 65 (40-80) 67 (19-85)
Sex n=892 n=72 n=184
Women (%) 426 (47.8) 40 (55.6) 96 (52.2)
Men (%) 466 (52.2) 32 (44.4) 88 (47.8)
Time from diagnosis (months) n=876 n=72 n=181
Average (SE) 38.8 (1.1) 28.3(2.5) 452 (2.4)
Median 29.1 23.4 34.9
Follow-up time from the start of treatment (months) n=880 n=72 n=182
Average (SE) 19.9 (0.6) 17.8 (2.0) 19.2 (1.4)
Median 14.6 10.7 12.8
ECOG PS n=790* n=67 n=161

0 (%) 82 (10.4) 6(9.0) 13 (8.1)
1 (%) 524 (66.3) 40 (59.7) 107 (66.5)
>2 (%) 184 (23,2) 21(31,4) 41(21.1)
ISS n=689* n=62* n=146*
1(%) 298 (43.3) 30 (48.4) 47 (32.2)
1I (%) 207 (30.0) 20 (32.3) 53 (36.3)
11 (%) 184 (26.7) 12 (19.4) 46 (31.5)
Serum creatinine (umol/L) n=892 n=72 n=184
>176 (%) 101 (12.3) 5(7.2) 28 (16.1)
t(4;14) n=244* n=57* n=50*
Positive (%) 35(14.3) 35(61.4) 5(10.0)
t(14;16)? n=200* n=32* n=41*
Positive (%) 14 (7.0) 14 (43.8) 1(2.4)
del(17p)? n=251* n=62* n=48*
Positive (%) 37 (14.7) 37 (59.7) 8(16.7)
Chromosomal aberration®? n=197* n=72 n=37%
Standard risk (%) 125 (63.5) 0(0.0) 24 (64.9)
High risk (%) 72 (36.5) 72 (100.0) 13 (35.1)
Number of prior lines n=892 n=72 n=184

1 (%) 444 (49.8) 35 (48.6) 0(0.0)

2 (%) 308 (34.5) 24 (33.3) 109 (59.2)
3 (%) 140 (15.7) 13 (18.1) 75 (40.8)
Average (SE) 1.7 (0.0) 1.7 (0.1) 2.4 (0.0)
Status of MM* n=892 n=72 n=184
Relapsed (%) 604 (67.7) 45 (62.5) 0(0.0)
Refractory (%) 104 (11.7) 14 (19.4) 0(0.0)
Relapsed and refractory (%) 184 (20.6) 13 (18.1) 184 (100.0)

! The categorical variables described using n (%) and the continuous variables described using the average (SE=standard error) and median

2 Samples for the evaluation of the positivity of chromosomal aberrations taken at the time of the diagnosis of multiple myeloma
? Standard risk=absence of t(4;14) and t(14;16) and del(17p13); high-risk=the positivity of at least one evaluated abnormality

* Refractory MM=progression during treatment or within 60 days from its termination

- Relapsed=the patient was refractory to none of the prior lines

- Refractory=the patient was refractory to all the prior therapies

- Relapsed and refractory=the patient was refractory to at least one prior line and at the same time was not refractory to at least one line

* The parameters with more than 10% of values missing:

ISS, International Staging System; ECOG PS, Performance Status developed by the Eastern Cooperative Oncology Group; and present multiple myeloma

chromosomal aberrations
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for relapsed and refractory group (CR 2.9, VGPR 12.4 and
PR 16.8%). Minimal response (MR) was reached at 6.6% in
whole group of patients, 1.9% in high-risk group and 9.5%
in relapsed and refractory group. Within the evaluated
groups, the median OS was 25.6 months [95% CI=23.0-
28.3] for whole population; 15.7 months [95% CI=8.2-23.3]
for patients with high-risk cytogenetics; 18.5 months [95%
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25% A

0% 1

CI=14.2-22.8] for relapsed and refractory MM patients.
The results of Kaplan-Meier analysis for OS are presented
on Figure 1. Median PFS was 11.2 months [95% CI=10.3—-
12.1] for whole population, 6.4 months [95% CI=4.8-7.9]
for the high-risk group and 9.0 months [95% CI=6.3-11.6]
for patients with relapsed and refractory MM. The results of
Kaplan-Meier analysis for PFS are presented on Figure 2.
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Figure 1. Overall survival (OS). A) whole group, B) high-risk group (presence of t(4;14) or t(4;16) or del(17p13) at the time of diagnosis), C) relapsed

and refractory group.
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The most frequent grade 3-5 adverse events (AEs) in whole
group of patients were neutropenia (n=171; 19.2%), infec-
tious complications (n=126; 14.1%), anemia (n=117; 13.1%),
and thrombocytopenia (n=107; 12.0%). For the high-risk
group: thrombocytopenia (n=16; 22.2%), neutropenia (n=14;
19.4%), infectious complications (n=10; 13.9%) and anemia
(n=8; 11.1%) were the most frequent grade 3-5 AEs. In the

A

relapsed and refractory MM subgroup the most frequent
grade 3-5 AEs were: neutropenia (n=53; 28.8%), anemia
(n=35; 19.0%), infectious complications (n=30; 16.3%), and
thrombocytopenia (n=29; 15.8%). Grade 5 toxicity (associ-
ated with the death of the patient) was recorded in 5 patients
(0.6%) during lenalidomide treatment, it was 1 infectious
cause and 4 other causes. We observed significantly higher
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Figure 2. Progression free survival (PFS). A) whole group, B) high-risk group, C) relapsed and refractory group.
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grade of thrombocytopenia and neutropenia in case of 25 mg
lenalidomide dose (p<0.001). The most common cause of
death during follow-up after treatment was disease progres-
sion (70.5%), the cause of death for the remaining approxi-
mately 1/4 of the patients were most often infections.

Discussion

Multiple myeloma remains an incurable form of hemato-
logic malignancy, but early diagnosis, well-adjusted therapies,
and intense treatment can prolong overall patient survival.
Previous studies have shown the important role of LEN/DEX
as the therapy in patients with relapsed multiple myeloma
[16][18][20]. The combination of LEN/DEX today forms the
basis of very effective triplet regimen (for example CRd with
carfilzomib resp. DRd with daratumumab) which in most
cases are more effective than bortezomib based regimen [21].

The LEN/DEX combination is currently the most used
regimen for treatment of refractory/relapsed MM in Czech
Republic and Slovakia. The primary objective of our analysis
was to compare the results achieved in real world setting
with results of clinical trials. Our overall results are still little
worse, due to the limitations that were applied to lenalido-
mide therapy by state regulators and insurance companies
in Czech Republic and Slovakia. It is only from 2016 that
we can administer lenalidomide in relapsed and refractory
MM patients until the next disease progression. The PFS and
OS medians of two sub-groups (high-risk cytogenetics and
relapsed and refractory MM) are also comparable with results
previously published in the MM-009 and MM-010 phase 3
studies as well as safety study MM-016 [22]. Kneppers et al.
reported OS 22 months in heavily pre-treated patients with
a median of 3 previous lines of therapy which is comparable
with our results of 25.6 months [14]. Our results confirmed
that the high-risk set with cytogenetic abnormalities was a
predictor of poor treatment outcome and decreased overall
survival of 15.7 months. These patients should preferably be
treated by triplet regimen in combination with proteasome
inhibitor [21].

The LEN/DEX regimen is an established treatment partic-
ularly suitable for frail and elderly patients because of its
minimal toxicity. Lenalidomide, a derivative of thalidomide,
is less toxic and more potent than the parent drug. The report
of 10 years Czech Myeloma Group experience with thalido-
mide therapy in MM patients was published by our group
before [23]. Nearly one third of patients in our trial had
previously received thalidomide. Our data indicate similarly
as MM-009 and MM-010 trial data that lenalidomide can
be administered to patients who have received thalidomide
therapy before without deterioration of preexisting thalid-
omide-related neuropathy. The primary toxic effects of the
lenalidomide regimen are hematologic, and we found them
well manageable.

In summary, we confirm in real world setting that LEN/
DEX is effective regimen with minimal toxicity in patients

with relapsed or refractory multiple myeloma. The main
benefit and at the same time the limitation of this analysis is
thereflection of real clinical practice in the use of lenalidomide
in the Czech Republic and Slovakia in previous years. When,
due to valid limitations, it was not possible to achieve results
as with lenalidomide treatment until disease progression.
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