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MELFLUFEN DOSAGE REGIMENS FOR CANCER

Field of invention

The present invention relates to a particularly advantageous dosage regimen of
melflufen (melphalan flufenamide; L-Melphalanyl-4-fluoro-L-phenylalanine ethyl
ester), or a salt thereof, especially for use in the treatment or prophylaxis of multiple

myeloma.
Background of the invention

Multiple myeloma (MM) is a malignant cancer of the differentiated plasma cells. It is
characterized by clonal proliferation of plasma cells in the bone marrow and the
production of excessive amounts of a monoclonal immunoglobulin (usually of the 1gG

or IgA type or free urinary light chain [paraprotein, M-protein or M-component]).

MM affects older patients, with a median age at onset of 65 to 70 years and a slight
male predominance. MM is the second most common hematologic malignancy and
nearly 24,000 patients with myeloma are diagnosed in the United States each year.
Patients with MM may experience significant detriment to quality of life, including
bone pain, bone fractures, fatigue, anaemia, infections, hypercalcemia,
hyperviscosity and renal function compromise (including renal failure). The disease
course for MM varies with the disease stage at diagnosis, cytogenetic profile, as well
as age and patient comorbidities. The disease is ultimately fatal, with a median
survival of approximately 3 to 5 years and a 5-year survival estimated at 44.9%
(“Surveillance, Epidemiology, and End Results Program Cancer statistics Stat Fact
Sheets: Myeloma." National Cancer Institute;
http://www.seer.cancer.gov/statfacts/ntml/mulmy.html). However, some patients can

live longer than 10 years.

Recent improvements in therapies have significantly prolonged survival, but despite
these considerable improvements MM remains incurable and uniformly fatal.
Patients presenting with symptomatic active disease receive induction therapy, and
potentially consolidation and maintenance therapy. Invariably, relapse occurs
following the initial treatment regimen and salvage therapy is needed. Given the

inevitable relapses seen in MM patients, new approaches to therapy are needed.



10

15

20

Melflufen (also known as melphalan flufenamide and L-Melphalanyl-4-fluoro-L-
phenylalanine ethyl ester), is an anti-tumor agent useful in treatment of multiple
myeloma. Melflufen is described in WO 01/96367 and WO 2014/065751. The

structure of the hydrochloride salt of melflufen is shown in Scheme 1 below:
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Scheme 1

Melflufen is a potent and highly lipophilic alkylating agent and it achieves targeted

delivery of alkylating metabolites to tumor cells.

The addition of melflufen to panels of primary cultures of human tumor cells,
including MM cells, results in a similar pattern of activity to that of melphalan, but
with 50 to 100 fold higher efficacy (Wickstrom, M., et al, Invest New Drugs (2008) Vol
26, pages 195 — 204), which is explained by the 10 to 20 fold higher intracellular
concentration (Gullbo, J., et al, J Drug Target, (2003) Vol 11, pages 355-363;
Wickstrom, M., et al, Biochem Pharmacol (2010) Vol 79, pages 2381 - 1290).
Importantly, in vitro studies in MM cell lines resistant to dexamethasone, bortezomib
and melphalan have shown cytotoxic activities of melflufen at concentrations similar
to those observed in the parenteral, non-resistant cell lines. Potent cytotoxic activity
has also been demonstrated in vitro in primary MM cells from patients including
those relapsing after multiple prior therapies with bortezomib, lenalidomide, and
dexamethasone. In efficacy studies conducted in mice and rats carrying different
human tumors, including MM, superior antitumor activity of melflufen over equimolar
dosage of melphalan was observed at seemingly comparable toxicity (Gullbo, J., et
al, Invest New Drugs (2004) Vol 22, pages 411 - 420, Wickstrom, M., et al Mol
Cancer Ther (2007) Vol 6, pages 2409-2417, Chauhan, D., et al, Clin Cancer Res
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(2013) Vol 19, pages 3019 — 3031). Preliminary results of a trial of melflufen in

human MM sufferers have been published.
Summary of the Invention

The present invention provides melflufen (melphalan flufenamide; L-Melphalanyl-4-
fluoro-L-phenylalanine ethyl ester), or a salt thereof, for use in the treatment or
prophylaxis of multiple myeloma, wherein a dosage of melflufen (excluding the mass
of any salt) is administered as a parenteral dosage at an infusion rate of 1.0to0 1.8

mg/min.

The present invention also provides melflufen (melphalan flufenamide; L-
Melphalanyl-4-fluoro-L-phenylalanine ethyl ester), or a salt thereof, for use in the
treatment or prophylaxis of multiple myeloma, wherein a dosage of melflufen
(excluding the mass of any salt) of 35 to 45 mg is administered as a parenteral
dosage over 25 - 35 minutes. The dosage regimen of the invention is efficacious
whilst at the same time not causing adverse effects to an unacceptable degree. Itis
postulated that this surprising effect is caused by non-linear pharmacokinetics of the
compound. Melflufen is broken down relatively rapidly in the body and the
compound and its metabolites become distributed in various locations around the
body; the distribution and effects of melflufen and its metabolites appears to be
influenced by the rate at which it is infused into the body. It is postulated that the
non-linear kinetics enable beneficial effects occur at an infusion rate that is lower

than the rate at which unacceptable adverse events are observed.

The present inventors have surprisingly found that the dosage regimen of the
invention is particularly effective in the treatment and prophylaxis of multiple

myeloma, especially relapsed-refractory multiple myeloma.

The invention also provides melflufen hydrochloride, for use in the treatment or
prophylaxis of multiple myeloma, wherein a dosage of melflufen hydrochloride
(including the mass of the salt) is administered at a rate of 1.1 to 1.9 mg/min. The
invention also provides melflufen hydrochloride, for use in the treatment or
prophylaxis of multiple myeloma, wherein a dosage of melflufen hydrochloride
(including the mass of the salt) of 37.6 to 48.3 mg is administered as a parenteral

dosage over 25 - 35 minutes.
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The invention further provides a method for the treatment or prophylaxis of multiple
myeloma comprising administering melflufen, or a salt thereof, to a patient, wherein
a dosage of melflufen (excluding the mass of any salt) is administered as a
parenteral dosage at an infusion rate of 1.0 to 1.8 mg/min. The invention further
provides melflufen, or a salt thereof, for the manufacture of a medicament for the
treatment or prophylaxis of multiple myeloma, wherein a dosage of melflufen
(excluding the mass of any salt) is administered as a parenteral dosage at an

infusion rate of 1.0 to 1.8 mg/min.

The invention further provides a method for the treatment or prophylaxis of multiple
myeloma comprising administering melflufen, or a salt thereof, to a patient, wherein
a dosage of melflufen of 35 to 45 mg (or a dosage of melflufen hydrochloride
(including the mass of the salt) of 37.6 to 48.3 mg) is administered by parenteral
infusion over around 25 - 35 minutes. The invention further provides melflufen, or a
salt thereof, for the manufacture of a medicament for the treatment or prophylaxis of
multiple myeloma, wherein a dosage of melflufen of 35 to 45 mg (or a dosage of
melflufen hydrochloride (including the mass of the salt) of 37.6 to 48.3 mg) is

administered by parenteral infusion over 25 - 35 minutes.

In another embodiment, the present invention also provides melflufen, or a salt
thereof, for use in the treatment or prophylaxis of a cancer, for example a solid
cancer, wherein a dosage of melflufen is administered as a parenteral dosage at an
infusion rate less than 0.8 mg/min (for example 0.3 to 1.0 mg/min or for example 0.3
to 0.8 mg/min). Also provided is melflufen (melphalan flufenamide; L-Melphalanyl-4-
fluoro-L-phenylalanine ethyl ester), or a salt thereof, and one or more further
chemotherapeutic agent(s), for use in the treatment or prophylaxis of a cancer, for
example a solid cancer, wherein a dosage of melflufen is administered as a
parenteral dosage at an infusion rate less than 0.8 mg/min (for example 0.3 10 0.7

mg/min).

Brief Description of the Drawings

Figures 1(a) and 1(c) show the concentration-time profiles for melflufen (diamonds),
melphalan (circles) and des-ethyl-melflufen (squares) after infusion of melflufen over
30 minutes in a patient at the dosage level 25 mg (Figure 1(a)) and 55 mg (Figure

1(c)) of melflufen hydrochloride (excluding the mass of the salt component). Figure

4
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1(b) show the concentration-time profiles for melflufen (triangles), melphalan
(squares) and des-ethyl-melflufen (circles) after infusion of melflufen over 30

minutes in a patient at the dosage level 40 mg.

Figure 2 shows the percentage change in paraprotein levels for patients that were
evaluable for efficacy in Example 2a (n = 27). The terms S, F and U in Figure 2 refer
to how the paraprotein level was measured in each patient: S = serum protein

electrophoresis; F = free light chain and U = urine protein electrophoresis.

Figure 3 shows a Kaplan-Meier Plot of progression free survival (PFS) for all patients
in Example 2a treated with at least one dosage of 40 mg melflufen (as melflufen
hydrochloride) as an intravenous dosage over 30 minutes (“ALL") (n=38), and for the

efficacy evaluable patients (“PP”) of Example 2a, as described below (n = 27).

Figure 4 shows a Kaplan-Meier Plot of progression free survival (PFS) for all patients
in Example 2a treated with at least one dosage of 40 mg melflufen (as melflufen
hydrochloride) as an intravenous dosage over 30 minutes, and the PFS for the
approved drug pomalidomide (San Miguel, J., et al., Lancet Oncol, (2013), Vol 14,
pages 1055-1066).

Figure 5 shows a Kaplan-Meier Plot of duration of response (DOR) in the 11 patients

who responded to melflufen treatment in Example 2a.

Figure 6 shows a Kaplan-Meier Plot of progression free survival (PFS) for all patients
in Example 2b treated with at least one dosage of 40 mg melflufen (as melflufen
hydrochloride) as an intravenous dosage over 30 minutes (“ITT”) (n=40), and for the

efficacy evaluable patients (“PP”) of Example 2b, as described below (n = 30).
Detailed Description of Invention

The present invention finds utility in the treatment or prophylaxis of multiple

myeloma, especially in the treatment of relapsed-refractory multiple myeloma.

The present invention provides melflufen, or a salt thereof, for use in the treatment or
prophylaxis of multiple myeloma, wherein a dosage of melflufen (excluding the mass
of any salt) is administered as a parenteral dosage at an infusion rate of 1.0to0 1.8

mg/min.
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The present invention also provides melflufen, or a salt thereof, for use in the
treatment or prophylaxis of multiple myeloma, wherein a dosage of melflufen
(excluding the mass of any salt) of 35 to 45 mg is administered as a parenteral

dosage over 25 - 35 minutes.

The present invention is especially useful for the treatment of refractory, relapsed,
and/or relapsed refractory multiple myeloma. The invention finds utility in the

treatment of a mammal, especially a human, having multiple myeloma.

Surprising benefits for a dosage of melflufen (excluding the mass of any salt) of 35 to
45 mg administered as a parenteral dosage over 25 - 35 minutes have been found

by the present inventors:

The clinical studies described in Example 1 below show that after intravenous
infusion, melflufen very rapidly disappears from plasma with no signs of redistribution
back to the plasma, indicating that a complete metabolism occurs predominantly

outside the plasma compartment.

In contrast to other alkylating agents that are hydrophilic, the lipophilicity of melflufen
leads to rapid and extensive distribution into tissues and cells. Inside cells, melflufen
may directly bind DNA or is readily metabolized by intracellular peptidases into the
antitumor compound melphalan or by esterases into des-ethylmelflufen, which also
has alkylating properties. Due to the high activity of peptidases and esterases in
human tumor cells, the formation of melflufen’s metabolites is rapid in these cells
with subsequent inflow of more melflufen (Gullbo, J., et al, J Drug Targer, (2003) Vol
11, pages 355-363; Wickstrom, M., et al, Biochem Pharmacol (2010) Vol 79, pages
2381 - 1290). Since des-ethylmelflufen and melphalan are relatively hydrophilic,
there is a possibility for intracellular trapping of these agents. In MM cells in vitro,
melflufen gives at least a 20-fold higher intracellular exposure (as AUC) of alkylating
agents compared to that observed after an equimolar dosage of melphalan
(Chauhan, D, et al, Clin Cancer Res (2013) Vol 19, pages 3019-3031). This can be
explained by a more efficient transport of melflufen into these cells, an efficient
conversion into other molecules (i.e. melphalan and des-ethyl-melflufen) inside the

cells and a less rapid disappearance of these molecules from the cells.

The above-mentioned behaviours and distribution properties of melflufen are now

supported by clinical pharmacokinetic data in humans.

6
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The present inventors have found that following administration of melflufen
hydrochloride, melphalan is found in plasma with a peak concentration at 5 to 10
minutes after the end of melflufen infusion (see Examples section 2.1, below). The
dosing of melflufen at an infusion rate of 1.0 to 1.8 mg/min (for example as an
infusion of 40 mg over 30 minutes) is particularly compatible with these kinetics: it
enables delivery of an effective dosage of melphalan to the necessary compartments
without systemic levels of melphalan being so high as to cause adverse effects. The
total melphalan plasma exposure assessed as AUC after melflufen administration is
similar to historical data on exposure after melphalan administration (Mougenot, P.,
et al, Cancer Chemother Pharmacol (2004) Vol 53, pages 503-512; Nath, C. E., et
al, Br J Clin Pharmacol (2010) Vol 69, pages 484-497). However, the intracellular
concentration of melphalan in tumor cells is likely to be considerably higher, as

discussed above.

The present inventors have surprisingly found that when administering melflufen, the
infusion rate is very important, and will effect both the safety and efficacy of the
dosage (see Example 1, and Figures 1(a) to (c)). When the infusion rate is less than
1.8 (for example a dose of melflufen of 25 or 40 mg administered over 30 minutes)
Cmax and AUCinr are significantly lower than would be expected compared to an
infusion rate of over 1.8 (for example a dose of 55 mg over 30 minutes). It can be
concluded from this data that is there is a non-linear relationship between dose and
safety, and when the infusion rate is kept lower than 1.8 mg/min, the reduction in the

risk of toxicity and side effects is significant.

The present inventors have further found that the safety profile of melflufen when
dosed at an infusion rate of 1.0 to 1.8 mg/min (for example at 40 mg over 30
minutes) is good. It is similar to that for other alkylators, with neutropenia and
thrombocytopenia as the most common adverse events. In patients treated with 40
mg of melflufen (as melflufen hydrochloride) over 30 minutes in all treatment cycles,
the incidences of Grade 3 and Grade 4 events of neutropenia and thrombocytopenia
were at an acceptable level. When a higher dosage was given, the incidences of
Grade 3 and Grade 4 events of neutropenia and thrombocytopenia were significantly
higher, as were incidences of Grade 3 and Grade 4 infections and infestations (see
Table 7 and Table 13, below).
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In summary, an infusion rate of 1.0 to 1.8 mg/min of melflufen (for example a dosage
of 35 to 45 mg of melflufen administered over 25 to 35 minutes) can be used in MM
patients without the risk of redistribution of melflufen back to the plasma, which could
increase toxicity and side effects, whilst providing higher intracellular levels of
melphalan compared to administration of melphalan itself. The safety profile
supports this, and shows the dosage of melflufen of the present invention does not

have greater risk of adverse effects than known, approved alkylators.

Furthermore, the benefit of the present dosage regime to patients having MM is
surprisingly significant. The data disclosed herein show that the claimed dosage

regime is an especially effective treatment of MM.

Analysis of data from Example 2 was performed (see Examples section 3.1 and 4.1,
below). Looking at the results from Example 2b, which is the data with the latest data
cut-off point), of the 30 patients with advanced relapsed and relapsed-refractory MM
treated with = 2 cycles of 40 mg melflufen (as melflufen hydrochloride) administered
as an intravenous dosage over 30 minutes in combination with dexamethasone (with
median of 4 prior lines of therapy, including IMIiD, Pl and melphalan in all but two
patients), 19 patients (63%) reported a best response of minimal response (MR) or
better; and 12 patients (40%) reported partial response (PR) or better. The median
progression free survival (PFS) in Example 2b was 7.9 months based on events in
the efficacy evaluable population (n=30). That is an increase in PFS of around 4
months compared to the recently approved drugs pomalidomide + dexamethasone
(PFS in Phase Il = 4.2 months: Richardson, P., et al, Blood (2014) Vol 123, Pages
1826 — 1832; PFS in Phase Il = 4.0: San Miguel, J., et al., Lancet Oncol, (2013), Vol
14, pages 1055-1066; and PFS in Phase Il based on the assessment by the
Independent Review Adjudication Committee (IRAC) review at the final PFS analysis
= 3.6 months (FDA Pomalyst label (2015)
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/204026s005s006s008Ibl.
pdf ) and carfilzomib (PFS in Phase Il = 3.7 months: Siegel, D. S., et al, Blood (2012)
Vol 120, pages 2817 - 2824).

Analysis of data from Example 2a, which is the data having cut-off point (a), the
hazard ratio of melflufen treatment compared to pomalidomide treatment is 0.68

(0.44 — 1.05). Figure 4, the Kaplan-Meyer plots for melflufen and pomalidomide,
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clearly shows that especially in the time after 5 months, melflufen treatment leads to

slower progression of MM.

Melflufen administered by the regimen of the present invention therefore offers
significant improvements in survival in a disease which presently has no cure. The
dosage regime of the present invention therefore offers patients valuable time not

provided by currently available drugs for MM.

Example 2 and the clinical studies mentioned above for which the PFS were
reported include a large proportion of refractory MM patients; the results from
Example 2 compare favourably with the other studies mentioned above. At the
Example 2b data cut-off point, refractory status was available for 29 of the 30
patients in Example 2a. Of these 29 patients, 24 (83%) were IMiD-refractory, 19
(66%) were Pl-refractory and 15 (52%) were alkylator refractory. Seventeen (17) of
29 patients (59%) were double-refractory (IMiDs and Pls) and 9 (31%) were double-
and alkylator-refractory. Twenty-three (23) of 29 patients (79%) were refractory to
last line of treatment. The median number of prior therapies was 4 (range 1 to 13) in
all 40 patients. The available data show that responses to melflufen combined with
weekly 40 mg dexamethasone are rapid and durable. Of the 30 patients evaluated,
19 patients (63%) have reported a best response of MR or better and 12 patients
(40%) have reported a PR or better.

As mentioned above in Example 2b, 15 of the 29 patients (52%) were refractory to
an alkylator. 8 of the 15 alkalytor refractory patients achieved at least a PR. In fact, 8
of the 11 patients who achieved at least a PR were alkalytor refractory. This is
significant because it demonstrates activity for melflufen when administered by the
regiment of the present invention that is independent of drug class switch, which is
often used as an effective strategy in later lines of therapy.Finally, the present
inventors have found that, unlike many active ingredients where the amount which is
required to achieve a therapeutic effect will vary with the subject under treatment,
including the type, age, weight, sex, and medical condition of the subject and the
renal and hepatic function of the subject, as well as the severity of the multiple
myeloma, that is not the case for melflufen. Very surprisingly, the dosage regime of
the present invention is suitable for all subjects, and does not need to be modified in

view of the detailed characteristics of the patient. As such, the present invention
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provides a simple dosage regimen that is effective in all patients having MM without
individual dose titration being necessary. The inventors have also found that
melflufen does not appear to have any effect on renal function, and thus in patients
with poor renal function, the dosage of melflufen would not need to be reduced.

Doses of melphalan are generally reduced in patients having poor renal function.

In summary, the clinical results described herein support that melflufen administered
according to the dosage regime of the invention provides targeted delivery of
alkylating metabolites to tumor cells (such as MM cells) and thereby exerts a higher
anti-tumor activity compared with equimolar administration of melphalan and with a
similar safety profile. Furthermore, in Example 2b (i.e. the Example 2 data with the
latest cut-off date) an especially good median PFS of 7.9 months (based on events
in the efficacy evaluable population) is achieved when patients are treated following
the dosage regime of the invention. The efficacy is persistent across MM
populations including RRMM patients who are double-refractory and refractory to

alkylators.

In some situations, for treatment of some conditions, a low dose of melflufen is
appropriate. For example, an angiogenesis inhibiting effect of melflufen has
previously been indicated in in vitro and in vivo models of angiogenesis (Chauhan,
D., et al, Clinical Cancer Research (2013) Vol 19, pages 3019 — 3031, Strese, S., et
al, Biochemical Pharmacology (2013) Vol 86, pages 888 — 895). This is observed at
low concentrations of melflufen. When melflufen is used in combination with a further
chemotherapeutic agent, the necessary dose is lower than when melflufen is used
on its own. The current inventors have found that adverse effects are kept to a
minimum if melflufen is administered at a rate of less than 1.8 mg/min, and

preferably less than 0.8 mg/min.

The present inventors have found that lower infusion rates (and lower total doses) of
melflufen than those to minimise adverse effects of melflufen are useful to reduce or
inhibit angiogenesis. For example, lower infusion rates (and lower total doses) of
melflufen will be useful in the treatment of a cancer that is sensitive to an inhibitor of
angiogenesis. Reduction and inhibition of angiogenesis is especially useful in solid

cancer treatment and the treatment of hematologic malignancies. As such, low

10
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infusion rates (and low total doses) of melflufen are useful for the treatment of solid
cancers and for the treatment of hematologic malignancies, especially in
combination with a further chemotherapeutic agent. The inventors have determined
that a low dosage of melflufen infused at a rate of from 0.3 to 1.0 mg/min, for
example 0.3 to 0.8 mg/min will be sufficient to prevent or reduce angiogenesis, and
thus can be used for the treatment of solid cancers and hematologic malignancies,
especially when provided in combination with another chemotherapeutic agent. The

invention is especially applicable to the treatment of a solid cancer.

As such, the present invention further provides melflufen (melphalan flufenamide; L-
Melphalanyl-4-fluoro-L-phenylalanine ethyl ester), or a salt thereof, and one or more
further chemotherapeutic agent(s), for use in the treatment or prophylaxis of a

cancer (for example a solid cancer or a hematologic malignancy), wherein a dosage
of melflufen is administered as a parenteral dosage at an infusion rate less than 1.8

mg/min (for example 0.3 to 1.0 mg/min or for example 0.3 to 0.8 mg/min).

As described above, there is a non-linear relationship between dose and toxicity for
melflufen. The present inventors have further found that for melflufen there is also a
non-linear relationship between dose and anti-angiogenic effect, in particular for solid

cancers.

During administration of melflufen as an intravenous infusion (for example over 30
minutes), melflufen concentrations reach an early plateau or start to decrease during
the latter part of the infusion (see Figure 1). After the end of infusion, melflufen
concentrations decrease with a half-life in the order of 3 to 5 minutes and are no

longer measurable within 15 minutes.

The inventors have determined that the necessary plateau level to inhibit or reduce
angiogenesis (and thus useful for treating solid cancers and other cancers) can be
achieved by using an infusion rate of 0.3 to 1.0 mg/min (for example 0.3 t0 0.7
mg/min) of melflufen. Using this infusion rate, an effective dosage to inhibit
angiogenesis can be achieved even when a low total dosage is used, for example 10
to 25 mg of melflufen or less, for example 10 to 20 mg or less. As such, a patient’s

overall exposure to the drug is lowered, whilst still providing beneficial effects.

11
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Melflufen and salts thereof

Melflufen, and salts thereof, especially the hydrochloride salt thereof, are known
from, for example, WO 01/96367 and WO 2014/065751.

For the avoidance of doubt, in this document, when the term "melflufen” is used, it

includes salt(s) thereof, unless stated otherwise.

Also for the avoidance of doubt, when referred to in this document, the mass of
melflufen is the mass of the melflufen molecule excluding the mass of any salt

component unless explicitly stated otherwise.

Salts of melflufen which are suitable for use in the present invention are those
wherein a counterion is pharmaceutically acceptable. Suitable salts include those
formed with organic or inorganic acids. In particular, suitable salts formed with acids
according to the invention include those formed with mineral acids, strong organic
carboxylic acids, such as alkanecarboxylic acids of 1 to 4 carbon atoms which are
unsubstituted or substituted, for example, by halogen, such as saturated or
unsaturated dicarboxylic acids, such as hydroxycarboxylic acids, such as amino

acids, or with organic sulfonic acids, such as (C4-C,4)-alkyl- or aryl-sulfonic acids

which are unsubstituted or substituted, for example by halogen. Pharmaceutically
acceptable acid addition salts include those formed from hydrochloric, hydrobromic,
sulphuric, nitric, citric, tartaric, acetic, phosphoric, lactic, pyruvic, acetic,
trifluoroacetic, succinic, perchloric, fumaric, maleic, glycolic, lactic, salicylic, oxalic,
oxaloacetic, methanesulfonic, ethanesulfonic, p-toluenesulfonic, formic, benzoic,
malonic, naphthalene-2-sulfonic, benzenesulfonic, isethionic, ascorbic, malic,

phthalic, aspartic, and glutamic acids, lysine and arginine.

Preferred salts of melflufen include acid addition salts such as those formed from
hydrochloric, hydrobromic, acetic, p-toluenesulfonic, tartaric, sulphuric, succinic,
phosphoric, oxalic, nitric, methanesulfonic, malic, maleic and citric acid. More
preferably, the salt of melflufen according to the present invention is the

hydrochloride salt (i.e. the addition salt formed from hydrochloric acid).

Those skilled in the art of organic chemistry will appreciate that many organic
compounds can form complexes with solvents in which they are reacted or from

which they are precipitated or crystallized. These complexes are known as

12
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"solvates". For example, a complex with water is known as a "hydrate". Before it is
made up In solution, the melflufen, or a salt thereof, for use in the present invention

may be in the form of a solvate.
Dosages and formulations

The present invention is also directed to melflufen, or a salt thereof, for use in the
treatment or prophylaxis of multiple myeloma, wherein a dosage of melflufen
(excluding the mass of any salt) is administered as a parenteral dosage at an

infusion rate of around 1.0 to 1.8 mg/min.

The present invention is also directed to melflufen, or a salt thereof, for use in the
treatment or prophylaxis of multiple myeloma, wherein a dosage of melflufen
(excluding the mass of the salt) of around 35 to 45 mg (preferably around 40 mg) is
administered as a parenteral dosage over around 25 - 35 minutes (preferably around

30 minutes).

The infusion rate of melflufen for use in the treatment of multiple myeloma is
preferably 1.0 to 1.8 mg/min (for example 1.0 to 1.7 mg/min or 1.0 to 1.6 mg/min),
more preferably 1.1 to 1.7 mg/min, more preferably 1.2 to 1.6 mg/min, more
preferably 1.2 to 1.5 mg/min, and even more preferably 1.2 to 1.4 mg/min, for
example 1.2, 1.3 or 1.4 mg/min. Preferably the infusion rate of melflufen for use in

the present invention is 1.3 mg/min for example 1.33 mg/min.

Preferably, the maximum total dosage of melflufen, or salt thereof, (excluding the
mass of any salt) is 45 mg, and more preferably 42.5 mg. Preferably, the minimum
total dosage of melflufen, or salt thereof, (excluding the mass of any salt) is 35 mg,

and more preferably 37.5 mg.

Preferably, the maximum length of the infusion is 35 minutes, more preferably 33
minutes. Preferably, the minimum total length of the infusion is 25 minutes, and more

preferably 27 minutes.

As regards the dosage of melflufen for use in the present invention, when a mass of
melflufen or a salt thereof is referred to, that is the mass when no salt component is
included in the calculation of the dosage mass of the melflufen. The molecular

weight of salt-free melflufen is 498.42 g/mol. For a dosage of a salt of melflufen, the

13
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actual dosage mass administered to the patient must take into account the mass of

the salt. This is routine for the person skilled in the art.

For example, when the melflufen is in the form of its hydrochloride (HCI) salt (which
has a molecular weight of 534.88 g/mol), the equivalent dosage rate for melflufen
hydrochloride (including the mass of the salt) will be 1.1 to 1.9 mg/min. For a dosage
of melflufen of 35 to 40 mg, the equivalent dosage of melflufen hydrochloride will be

approximately 37.6 to 48.3 mg.

The present invention is also directed to melflufen hydrochloride, for use in the
treatment or prophylaxis of multiple myeloma, wherein a dosage of melflufen
(including the mass of the salt) is administered as a parenteral dosage at an infusion
rate of around 1.1 to 1.9 mg/min, preferably 1.2 to 1.6, and even more preferably 1.4

mg/min.

The present invention is also directed to melflufen hydrochloride for use in the
treatment or prophylaxis of multiple myeloma, wherein a dosage of melflufen
hydrochloride (including the mass of the salt) of around 37.6 to 48.3 mg (preferably
40 to 45 mg, and more preferably 42.9 mg) is administered as a parenteral dosage

over 25 - 35 minutes (preferably 30 minutes).

The melflufen, or salt thereof, of the present invention may be administered as a
dosage of around 35.0 to 45.0 mg of melflufen, preferably 36.0 to 44.0 mg,
preferably 37.0 to 43.0 mg, preferably 37.5 to 42.5 mg (for example 37.5, 38.0, 38.5,
39.0, 39.5, 40.0, 40.5, 41.0, 41.5, 42.0 or 42.5 mg), more preferably 38.0 to 42.0 mg;
and most preferably 39.0 to 41.0 mg (for example 39.0, 39.5, 40.0, 40.5 or 41.0 mg
more preferably 39.5, 40.0 or 40.5 mg and most preferably 40.0 mg).

In embodiments where melflufen is in the form of its HCI salt, a dosage of 37.6 to
48.3 mg, preferably 39.0 to 47.0 mg, more preferably 41.0 to 45.0 mg, more
preferably 42.5 to 43.5 mg and most preferably 42.9 mg, of melflufen hydrochloride
(including the mass of the salt component), is administered as a parenteral dosage

over 25 - 35 minutes.

Preferably the melflufen, or salt thereof, of the present invention is administered over

26 to 34 minutes, more preferably over 27 to 33 minutes, even more preferably over
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28 to 32 minutes, even more preferably over 29 to 31 minutes, and most preferably

over 30 minutes.

The dosage regime of the present invention is administered as a parenteral dosage,
and thus the dosage of melflufen must be in the form of a liquid, for example a

solution or suspension comprising the melflufen.

Preferably the melflufen, or salt thereof, of the present invention is taken as part of a
treatment cycle. In a cycle, the melflufen may be administered on day 1 of the cycle,
wherein the cycle lasts X days, with no further melflufen administered for the next X-
1 days. X may be, for example, from 14 to 42, preferably from 14 to 35 days, and
more preferably from 21 to 28 days; for example 21 days or 28 days. In one
preferred embodiment melflufen, or a salt thereof, is administered according to the
dosage regime of the present invention on day 1 of a 21 day cycle followed by 20
days of rest with no further melflufen being administered during that time; or
administered according to the dosage regime of the present invention, on day 1 of a
28 day cycle followed by 27 days of rest with no further melflufen being administered

during that time. Preferably the treatment cycle is 21 days.

The cycle may be repeated one or several times depending on the category, class or
stage of the MM. For example the cycle may be repeated from 1 to 15 times, for
example from 2 to 12 times, for example 2 to 7 times, for example 2, 3, 4, 5, 6 or

times. The cycle may be is repeated, 3, 4 or 5 times.

An ordinarily skilled physician or clinician can readily determine the number of cycles
of melflufen, or a salt thereof, required to prevent, counter or arrest the progress of

the multiple myeloma.

The melflufen for use in the present invention may be provided as a unit dosage.
Preferred unit dosage formulations for use in the present invention are those
containing a requisite dosage of melflufen, as hereinbefore recited. For example, a
unit dosage of melflufen, or a salt thereof (excluding the weight of any salt) of from
35 to 45 mg: for example 35, 36, 37, 37.5, 38, 39, 40, 41, 42, 42.5, 43, 44 or 45 mg,
Preferably the unit dosage is 40 mg (for example 40.0 mg). Where the melflufen is in
the form of its HCI salt, a unit dosage of melflufen hydrochloride may be from 37.6 to
48.3 mg: for example 37.6, 38, 39, 40, 41, 42, 42.5, 42.9, 43, 44, 45, 43, 47, 48 or
48.3 mg.
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The melflufen for use in the present invention may be provided as a divided dosage
(i.e. such that when multiple divided dosages are aggregated, a unit dosage of
melflufen is arrived at). Preferred divided dosages for use in the present invention
are those containing an appropriate fraction of a dosage of the melflufen
hereinbefore recited. A plurality (two or more [for example two, three or four,
preferably two]) of divided dosages of melflufen can be provided to arrive at a unit
dosage (i.e. a requisite dosage of melflufen as hereinbefore recited). The plurality of
divided dosages provided to make a unit dosage may be the same divided dosage
(for example 2 x 20 mg dosages can be provided to arrive at a 40 mg unit dosage),
or may be different divided dosages (for example 1 x 20 mg dosage and 2 x 10 mg

dosage can be provided to arrive at a 40 mg unit dosage).

A divided dosage of melflufen, or a salt thereof (excluding the weight of any salt),
may be, 1 to 35 mg: for example 1 mg, 5 mg, 10 mg, 12 mg, 12.5mg, 15 mg, 17.5
mg, 18 mg, 19 mg, 20 mg, 22.5 mg, 25 mg, 27.5 mg, 30 mg, 32.5 mg or 35 mg.
Preferably a divided dosage is from 10 to 25 mg.

Where the melflufen is in the form of its HCI salt, a divided dosage of melflufen
hydrochloride (including the mass of the salt) may be from 1 to 35 mg: for example, 1
mg, 1.45mg, 5mg, 10 mg, 12 mg, 12.5 mg, 12.9, 15 mg, 16 mg, 17 mg, 17.5 mg,
17.9 mg, 18 mg, 19 mg, 19.5 mg, 20 mg, 21.45 mg, 22.5 mg, 22.9 mg, 25 mg, 27.5
mg, 22.9 mg, 30 mg, 32.5 mg or 35 mg. Preferably a divided dosage is from 10 to
25 mg. Preferably the divided dosage is 21.45 mg (preferably 2 x 21.45 mg dosages

are provided to arrive at a 42.9 mg unit dosage of melflufen hydrochloride).

In the dosage regimen of the present invention, the dosage of melflufen, or a salt
thereof, is administered as a parenteral dosage. As such, pharmaceutical
formulations useful according to the invention are those suitable for parenteral

administration.

Parenteral administration includes intravenous (into a vein) (bolus or infusion), intra-
arterial (into an artery), intraosseous infusion (into the bone marrow), intra-muscular
(into muscle), intradermal (into the dermis), and subcutaneous (under the skin)
administration. Preferably, the dosage of the present invention is administered
intravenously or intra-arterially, and more preferably by intravenous infusion. As

such, pharmaceutical formulations especially useful for the present invention are
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those suitable for intravenous administration, and more especially intravenous

infusion. The rate of infusion is preferably a constant rate infusion.

Formulations for parenteral administration include aqueous and non-aqueous sterile
injection solutions which may contain anti-oxidants, buffers, bacteriostats and solutes
which render the formulation isotonic with the blood of the intended recipient; and
aqueous and non-aqueous sterile suspensions which may include suspending
agents and thickening agents. Preferably the formulations may be presented in unit
dosage or divided dosage containers, for example sealed ampoules and vials. The
formulation may be stored in a freeze-dried (lyophilised) condition requiring only the
addition of the sterile liquid carrier, for example saline, a physiologically acceptable

solution or water-for-injection, immediately prior to use.

Extemporaneous injection and infusion solutions and suspensions may be prepared
from sterile powders, granules or other dry composition. Exemplary compositions for
parenteral administration include injectable solutions or suspensions which can
contain, for example, suitable non-toxic, parenterally acceptable diluents or solvents,
such as mannitol, 1,3-butanediol, water, Ringer’s solution, an isotonic sodium
chloride solution, or other suitable dispersing or wetting and suspending agents,
including synthetic mono- or diglycerides, and fatty acids, including oleic acid, or

Cremaphor.

Preferably, the dosage of melflufen is administered as a pharmaceutical solution.
Preferably, the dosage of melflufen is administered as a pharmaceutical solution
having a volume of 1 to 1500 ml; preferably from 10 to 1000 ml, more preferably
from 100 to 600 ml, more preferably from 150 to 500 ml, more preferably from 200 to
450 ml, and even most preferably from 250 to 400 ml (for example 250, 260, 270,
275, 280, 290, 300, 310, 320, 325, 330, 340, 350, 360, 370, 375, 380, 390 or 400 ml)
and most preferably 275 to 400 ml (for example 290, 300, 320, 325, 330, 340, 350,
360, 370, 375 or 400 ml). It is especially preferred that the dosage of melflufen is
administered as a pharmaceutical solution having a volume 290 to 370 ml, for
example 290, 300, 330, 350 or 370 ml, preferably 300 to 350 ml, for example 330 ml.

Preferably, the dosage of melflufen is administered as a pharmaceutical solution
comprising a physiologically acceptable solution, such as a glucose solution. The

wording a "physiologically acceptable solution" as used herein, may be an aqueous
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solution, such as a NaCl solution (such as about 0.9 wt % NaCl) or a glucose
solution (such as about 4.5-5.5 wt % glucose, e.g. about 5 wt %), or another
physiologically acceptable solution. Any such solution may optionally be buffered.
Preferably a physiologically acceptable solution of melflufen for use in the present
invention is a glucose solution, preferably a 4.5-5.5 wt % glucose solution, and most

preferably a 5 wt % glucose solution.

A pharmaceutical solution comprising melflufen, or a salt thereof, (for example
lyophilized melflufen, or a salt thereof) and a physiologically acceptable solution for
direct administration to a subject, generally comprises melflufen, or a salt thereof, at
a concentration of about 1.2 mg/mL or less, preferably 1.0 mg/mL or less, such as
about 0.2 mg/mL. For example, a pharmaceutical solution comprising melflufen, or a
salt thereof, for use in the present invention may have a concentration of 0.01 mg/mL
to 1.2 mg./mL, preferably 0.05 mg/mL to 1.0 mg/mL, more preferably 0.01 mg/mL to
0.5 mg/mL, for example 0.1 or 0.2 mg/mL.

The pharmaceutical solution may comprise melflufen, or a salt thereof, in a
concentration of up to about 4 mg/ml, which may be diluted by the mixture with
further physiologically acceptable solution (for example to a concentration of about
0.001 mg/mL to 1.2 mg/ml, such as about 0.2 mg/ml) before administration to a

patient.

A pharmaceutical composition of melflufen, or a salt thereof, may be provided that
can be made into a pharmaceutical solution by addition of a sterile liquid carrier, for
example a physiologically acceptable solution. A pharmaceutical composition of
melflufen, or a salt thereof, may be provided in a vial, so that a solution of
concentration 0.001 mg/mL to 4 mg/mL, preferably from 0.05 to 2.5 mg/mL, more
preferably from 0.1 to 1.2 mg/mL, and even more preferably 0.3 to 0.6 mg/mL (for
example 0.3, 0.4, 0.5 or 0.6 mg/mL) can be produced when a sterile liquid carrier, for
example a physiologically acceptable solution, is added to the vial. That solution may
be further diluted with further sterile liquid carrier, preferably further physiologically
acceptable solution, before administration to a patient (for example to a
concentration of about 0.001 mg/mL to 1.2 mg/ml, such as about 0.1 or about 0.2

mg/ml).
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A pharmaceutical composition of melflufen may be provided in a 1 to 200 ml vial,
preferably a 10 to 100 ml vial, more preferably a 30 to 60 ml vial, and most
preferably a 50 ml vial, so that a solution of concentration 0.1 mg/mL to 4 mg/mL,
preferably from 0.2 to 2.5 mg/mL, more preferably from 0.2 to 1.2 mg/mL and even
more preferably 0.3 to 0.6 mg/mL (for example 0.3, 0.4, 0.5 or 0.6 mg/mL) may be
produced when physiologically acceptable solution is added to the vial. That solution

may be further diluted as described above before administration to a patient.

Such a vial may comprise a unit dosage of melflufen, as described above (i.e. a unit
dosage of 35 to 45 mg of melflufen; for example a dosage of 37.6 to 48.3 mg of
melflufen hydrochloride), or a divided dosage of melflufen as described above, which
when multiple divided dosages are provided, a unit dosage of melflufen is arrived at
(e.g. for a unit dosage of 40 mg of melflufen, two vials (e.g. 50 ml vials) each having
a divided dosage of 20 mg may be provided to achieve the unit dosage of 40 mg; for
example for a unit dosage of 42.9 mg of melflufen hydrochloride, two vials each
having a divided dosage of 21.45 mg may be provided to achieve the 42.9 mg unit

dosage).

Preferably, the melflufen, or salt thereof, for use in the present invention comprises a
lyophilized pharmaceutical preparation of a melflufen or a salt thereof. The term
“lyophilized pharmaceutical preparation of a melflufen or a salt thereof" is understood
to mean that the melflufen or a salt thereof is free-dried ("Lyophilization",
"lyophilized" etc. may in the present context be used interchangeably with "freeze-
drying", "freeze-dried" etc.). A lyophilized pharmaceutical preparation of melflufen or
a salt thereof as described herein may be a white, fluffy powder in contrast to a non-
lyophilized melflufen or a pharmaceutically acceptable salt thereof, which is typically

in the form of a dense, slightly yellowish powder.

A lyophilized pharmaceutical preparation of melflufen, or a salt thereof, for use in the
present invention may comprise sucrose. The inclusion of sucrose provides
lyophilized preparation that is stable as such, and water-soluble, without the
presence of an organic solvent, at a sufficient rate compared to the degradation rate,
and is thereby useful in therapy and does not have toxicity brought about by the
organic solvent. Due to the increased solubility and/or rate of dissolution of melflufen,

or a salt thereof, after lyophilization in the presence of sucrose, it is possible to
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prepare a dissolved melflufen, or a salt thereof, solution, such as a pharmaceutical
composition comprising melflufen, or a salt thereof, which has a usefully high
concentration of melflufen and which is substantially free from organic solvents.
Preparation of a lyophilized pharmaceutical preparation, a lyophilized pharmaceutical
composition, and a kit for making such compositions, of melflufen or a salt thereof, is
described in detail in WO 2012/146625 and WO 2014/065741, the contents of which

are incorporated herein by reference.

A pharmaceutical formulation of melflufen, or a salt thereof, for use in the present
invention may comprise a lyophilized pharmaceutical preparation comprising
melflufen, or a salt thereof. Where the formulation is a pharmaceutical solution, it
may be prepared from a lyophilized pharmaceutical preparation comprising
melflufen, or a salt thereof, and further comprise a physiologically acceptable

solvent, such as a glucose solution.

It should be understood that in addition to the ingredients particularly mentioned
above, the formulations of this invention may include other agents conventional in

the art having regard to the type of formulation in question.

Whilst melflufen, or a salt thereof, may be used as the sole active ingredient in the
present invention, it is also possible for it to be used in combination with one or more
further therapeutic agent(s), and the use of such combinations provides one
preferred embodiment of the invention. Such further therapeutic agents may be
agents useful in the treatment or prophylaxis of multiple myeloma, or other
pharmaceutically active materials. Such agents are known in the art. Examples of
further therapeutic agents for use in the present invention include steroids
(prednisone and dexamethasone), IMiDs (thalidomide, lenalidomide and
pomalidomide), Pls (bortezomib, carfilzomib and ixazomib), histone deacetylase
(HDAC) inhibitors (panobinostat), conventional chemotherapy (alkylators (e.g.
melphalan, cyclophosphamide, bendamustine), doxorubicin), anti-CD38 antibodies
(daratumumab) and anti-SLAMF7 antibodies (elotuzumab); for example steroids
(prednisone and dexamethasone), IMiDs (thalidomide, lenalidomide and
pomalidomide), Pls (bortezomib and carfilzomib), histone deacetylase (HDAC)
inhibitors (panobinostat) and conventional chemotherapy (alkylators (e.g. melphalan,

cyclophosphamide) and doxorubicin).
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Thus, the invention also provides melflufen, or a salt thereof, together with one or
more further therapeutic agent(s) for use in the treatment or prophylaxis of multiple
myeloma, wherein a dosage of melflufen is administered at a rate of 1.0 t0 1.8
mg/min. For example a dosage of 35 to 45 mg (preferably 37.5 to 42.5 mg, more
preferably 39 to 41 mg and most preferably 40 mg) is administered as a parenteral
dosage over 25 - 35 minutes (preferably over 30 minutes). Preferably the further

therapeutic agent is dexamethasone.

The invention further provides melflufen hydrochloride, together with one or more
further therapeutic agent(s), for use in the treatment or prophylaxis of multiple
myeloma, wherein a dosage of melflufen hydrochloride (including the mass of the
salt) is administered at a rate of 1.1 to 1.9 mg/min. For example as dosage of
melflufen hydrochloride (including the mass of the salt) of 37.6 to 48.3 mg (preferably
40 to 45 mg, more preferably 42.9 mg), is administered as a parenteral dosage over
25 - 35 minutes (preferably over 30 minutes). Preferably the further therapeutic

agent is dexamethasone.

When used in a combination, the precise dosage of the other pharmaceutically
active material may vary with the dosing schedule, the potency of the particular
agent chosen, the age, size, sex and condition of the subject (typically a mammal,
for example a human), the nature and severity of the melanoma, and other relevant

medical and physical factors.

The above therapeutic agents, when employed in combination with melflufen or a
salt thereof, may be used, for example, in those amounts indicated in the Physicians'

Desk Reference (PDR) or as otherwise determined by one of ordinary skill in the art.

Where the further therapeutic agent is dexamethasone, preferably the dosage is
from 1 mg to 200 mg, preferably 5 mg to 100 mg, more preferably 10 mg to 80 mg,
and most preferably 20 mg to 60mg, for example 40 mg.

The one or more further therapeutic agent(s) may be used simultaneously,

sequentially or separately with/from the administration of the dosage of the melflufen,
or salt thereof. The individual components of such combinations can be administered
separately at different times during the course of therapy or concurrently in divided or

single combination forms.
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Where the further therapeutic agent is dexamethasone, preferably the
dexamethasone is administered on the same day and simultaneously, sequentially
or separately from the administration of the melflufen, or salt thereof. More preferably
it is administered separately from and on the same day as the melflufen, or salt

thereof.

For example, when the melflufen, or a salt thereof, for use in the present invention is
taken as part of a treatment cycle (for example melflufen, or a salt thereof is
administered on day 1 of a cycle lasting X days, with no further melflufen taken for
the next X-1 days), the dexamethasone may be administered simultaneously,
sequentially or separately on the same day as the melflufen is administered (i.e. on
day 1). X may be, for example, from 14 to 42, preferably from 14 to 35 days, and

more preferably from 21 to 28 days; for example 21 days or 28 days.

In one preferred embodiment of the invention dexamethasone is administered on
day 1 in a treatment cycle. More preferably dexamethasone is also administered
weekly during such a treatment cycle, for example administered on days 1, 8 and 15

of a 21 day cycle; or on days 1, 8, 15 and 22 of a 28 day cycle.

In another preferred embodiment, melflufen, or a salt thereof is administered,
according to the present invention, on day 1 of a 21 day cycle, and dexamethasone
Is administered simultaneously, sequentially or separately on day 1 of the cycle,
followed by 20 days of rest with no further melflufen being administered during that
time; or administered, according to the present invention, on day 1 of a 28 day cycle,
and dexamethasone is administered simultaneously, sequentially or separately on
day 1 on the cycle, followed by 27 days of rest with no further melflufen being
administered during that time. Preferably the cycle is 21 days. In another preferred
embodiment, the cycle is 28 days. Preferably, the dexamethasone is administered
separately from the melflufen, or salt thereof, on day 1. Preferably the

dexamethasone is administered orally or intravenously.

In another preferred embodiment, when melflufen, or a salt thereof, for use in the
present invention taken as part of a cycle (e.g. melflufen is administered on day 1 of
a cycle lasting X days, with no further melflufen taken for the next X-1 days), the
dexamethasone is administered simultaneously, sequentially or separately on the

same day as the melflufen is administered (i.e. on day 1), and weekly thereafter
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during the cycle. For example dexamethasone is administered on day 1, 8, 15, 22,
29 etc. depending on the length of the cycle. X may be, for example, from 14 to 42,
preferably from 14 to 35 days, and more preferably from 21 to 28 days; for example

21 days or 28 days.

In such an embodiment, melflufen, or a salt thereof is administered, according to the
present invention, on day 1 of a 21 day cycle, followed by 20 days of rest with no
further melflufen being administered during that time, and dexamethasone is
administered simultaneously, sequentially or separately on day 1 on the cycle and on
days 8 and 15 of the 21 day cycle; or melflufen, or a salt thereof is administered,
according to the present invention, on day 1 of a 28 day cycle, followed by 27 days
of rest with no further melflufen being administered during that time, and
dexamethasone is administered simultaneously, sequentially or separately on day 1
on the cycle and on days 8, 15 and 22 of the 28 day cycle. Preferably, the
dexamethasone is administered separately to the melflufen, or salt thereof, on day 1
as an oral dosage or an intravenous dosage (preferably an oral dosage). The later
dosage of dexamethasone may be oral dosages or intravenous dosages (preferably

the later dosages are oral dosages).

It is noted that the preferred aspects of this invention recited in respect of the
compound of the invention are equally applicable to the method of treatment of the

present invention and the method of manufacture of the present invention.
Multiple Myeloma

The dosage regime of the present invention is useful for the treatment of cancer, and
in particular multiple myeloma. There are several categories of multiple myeloma,
including monoclonal gammopathy of undetermined significance (MGUS),
asymptomatic myeloma (further subdivided into smoldering myeloma or indolent
myeloma), and symptomatic myeloma. Multiple myeloma may be classed as

primary, refractory, relapsed and refractory-relapsed.

Relapsed multiple myeloma (also known as recurrent myeloma) can be defined as

multiple myeloma that recurs on or within 60 days of last dosage of treatment.

Refractory multiple myeloma can be defined as multiple myeloma that is not

responsive to treatment. Refractory myeloma may occur in patients who never see a
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response from their treatment therapies or it may occur in patients who do initially

respond to treatment, but do not respond to treatment after relapse.

Refractory-relapsed multiple myeloma (RRMM) is a specific sub-type of refractory
multiple myeloma, and can be defined as multiple myeloma that initially responds to

treatment, but does not respond to treatment after relapse.

There are currently 7 classes of approved drugs available for the treatment of MM,
namely steroids (e.g. prednisone and dexamethasone), IMiDs (e.g. thalidomide,
lenalidomide and pomalidomide), Pls (e.g. bortezomib, carfilzomib, and ixazomib),
histone deacetylase (HDAC) inhibitors (e.g. panobinostat),conventional
chemotherapy (e.g. melphalan, cyclophosphamide, doxorubicin, bendamustine),
anti-CD38 antibodies (daratumumab) and anti-SLAMF7 antibodies (elotuzumab).

Patients presenting with symptomatic active MM receive primary induction therapy.
Those under the age of approximately 65 and in otherwise good health are also
considered for consolidation therapy with autologous stem cell transplantation to
enhance remission duration (Moreau, P., et al, J Clin Oncol (2011), Vol 29, pages
1898-1906; Rosinol, L., et al, Expert Rev Hematol (2014) Vol 7, pages 43-53.). The
type of induction therapy will vary greatly depending on age, disease status and
presence of other comorbidities. The NCCN Guidelines for Multiple Myeloma (NCCN
(2014). "NCCN Guidelines for Patients." National Comprehensive Cancer Network;
http://www.nccn.org/patients/guidelines/myeloma/index.html) provide a list of
regimens recommended as primary therapy for transplant eligible and non-transplant
eligible patients. Regimens including bortezomib and lenalidomide are most often
used as primary therapy; these agents are often combined with an alkylator for non-
transplant candidates. There are several treatment regimens recommended for
patients ineligible for standard stem-cell transplantation in the consensus statement
by the International Myeloma Working Group 2014 (Palumbo, A, et al, J Clin Oncol
(2014) Vol 32, pages 587-600). Invariably, relapse occurs following each of these

agents and salvage therapy is needed.

Refractory multiple myeloma (and/or RRMM) may be refractory to at least one drug
from a class of drugs selected from protease inhibitors (Pls), immunomodulatory
drugs (IMiDs) or alkylators. Some refractory multiple myeloma (and/or RRMM) will

be refractory to one or more (for example 1, 2, 3, 4 or 5 or more) drug from two of
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more classes of drugs selected from protease inhibitors (Pls), immunomodulatory
drugs (IMiDs) or alkylators). Refractory multiple myeloma (and/or RRMM) may even
be refractory to two or more drugs from two or more classes of drugs selected from

protease inhibitors (Pls), immunomodulatory drugs (IMiDs) or alkylators).

The choice of treatment for any individual with disease relapse will depend on a
number of variables, including response and duration to initial chemotherapy,
comorbidities, marrow reserve and whether the patient experiences an indolent or
aggressive relapse. The selection of treatment in RRMM is especially challenging.
Multiple therapies and combinations of some of the approved drugs mentioned
above are available for the treatment of RRMM. In general, myeloma patients will
receive an average of 4 to 8 different regiments during their lifespan. However,
despite the availability of effective therapies, the optimal combinations and
sequencing of these agents with other therapies and with one another is still unclear.

Ultimately patients relapse from all available options.

In many cases, the same agents used as induction therapy may be reinstituted for
relapsed disease if the disease recurred more than 6 to 12 months after the last
therapy ended. However, if the relapse is of shorter duration, the patient is refractory
to initial therapy, or the disease is associated with severe symptoms like renal failure
or hypercalcemia, a regimen with different mechanism of action (class switch) is
often selected. Patients for whom stem cells were cryopreserved early in the disease
course, and who are transplant candidates, may benefit from autologous stem-cell
transplantation (ASCT) as salvage therapy (Cavo, M., et al. Blood (2011) Vol 117,
pages 6063-6073).

Melflufen, or a salt thereof, for use according to the dosage regime of the present
invention is applicable to any of the aforementioned categories and classes of
multiple myeloma. It is very effective in the treatment of refractory, relapsed and
refractory-relapsed multiple myeloma. For example the dosage regime of the present
iInvention comprising administering melflufen is useful for patients refractory (e.g.
refractory or refractory-relapsed) to a protease inhibitor (Pls), immunomodulatory
drug (IMiDs) or alkylator. It is especially useful in patients that are refractory (e.g.
refractory or refractory-relapsed) to an alkylator, for example one or more of low

dose melphalan, high dose melphalan and cyclophosphamide. It is also useful for
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patients refractory to one or more (for example 1, 2, 3, 4 or 5 or more) drug from two
of more classes of drugs selected from protease inhibitors (Pls), immunomodulatory

drugs (IMiDs) or alkylators.

Melflufen for use according to the dosage regime of the present invention is also
especially useful in patients that are refractory (e.g. refractory or refractory-relapsed)
to at least one immunomodulatory drug (IMiDs), and more especially in patients that
are refractory (e.g. refractory or refractory-relapsed) to at least the
immunomodulatory drug lenalidomide, and more especially to at least lenalidomide
and 2, 3 or 4 other drugs including at least one protease inhibitor (PIl) and

immunomodulatory drug (IMiD).

Melflufen for use according to the dosage regime of the present invention is also
especially useful in patients that are refractory (e.g. refractory or refractory-relapsed)

to at least pomalidomide and/or daratumumab.

A combination of melflufen, or a salt thereof, and dexamethasone for use according
to the dosage regime of the present invention is very useful in the treatment of
refractory, relapsed and refractory-relapsed multiple myeloma, and more especially
in the treatment of refractory-relapsed multiple myeloma. For example the dosage
regime of the present invention comprising administering melflufen and
dexamethasone, is useful for patients refractory (e.g. refractory or refractory-
relapsed) to a protease inhibitor (Pls), immunomodulatory drug (IMiDs) or alkylator. It
Is especially useful in patients that are refractory (e.g. refractory or refractory-
relapsed) to an alkylator, for example one or more of low dose melphalan, high dose
melphalan and cyclophosphamide. It is also useful for patients refractory to one or
more (for example 1, 2, 3, 4 or 5 or more) drug from two of more classes of drugs
selected from protease inhibitors (Pls), immunomodulatory drugs (IMiDs) or
alkylators. The dosage regime of the present invention comprising administering
melflufen and dexamethasone, is also especially useful in patients that are refractory
(e.g. refractory or refractory-relapsed) to at least one immunomodulatory drug (IMiD),
and more especially in patients that are refractory (e.g. refractory or refractory-
relapsed) to at least the immunomodulatory drug lenalidomide; and more especially
to at least lenalidomide and 2, 3 or 4 other drugs including at least one protease

inhibitors (Pls) and immunomodulatory drugs (IMiDs). The dosage regime of the
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present invention comprising administering melflufen and dexamethasone, is also
especially useful in patients that are refractory (e.g. refractory or refractory-relapsed)

to at least pomalidomide and/or daratumumab.

Low Infusion Rate Treatment for Cancer

The present invention also provides melflufen, or a salt thereof, for use in the
treatment or prophylaxis of a cancer, wherein a dosage of melflufen (excluding the
mass of any salt) is administered as a parenteral dosage at an infusion rate less than
1.8 mg/min. Preferably the rate is 0.3 to 1.0 mg/min. More preferably the rate is 0.3

to 0.8 mg/min, for example 0.3 to 0.7 mg/min.

Preferably, the present invention provides melflufen, or a salt thereof, and one or
more further chemotherapeutic agent(s), for use in the treatment or prophylaxis of a
cancer, wherein a dosage of melflufen is administered as a parenteral dosage at an
infusion rate less than 1.8 mg/min. Preferably the rate is 0.3 to 1.0 mg/min. More

preferably the rate is 0.3 to 0.8 mg/min, for example 0.3 to 0.7 mg/min.

The present invention also provides melflufen, or a salt thereof, for use in the
treatment or prophylaxis of a cancer, wherein a dosage of melflufen (excluding the
mass of any salt) of 10 to 25 mg (for example 20 mg, or 15 mg) is administered as a

parenteral dosage over 25 - 35 minutes, for example 30 minutes.

Preferably, the present invention provides melflufen, or a salt thereof, and one or
more further chemotherapeutic agent(s), for use in the treatment or prophylaxis of a
cancer, wherein a dosage of melflufen (excluding the mass of any salt) of 10 to 25
mg (for example 20 mg or 15 mg) is administered as a parenteral dosage over 25 -

35 minutes, for example 30 minutes.

In this aspect of the invention, melflufen administered at a low infusion rate and/or
administered as a low dosage works as an anti-angiogenic compound, i.e. an
inhibitor of angiogenesis. For this aspect of the invention, the cancer is especially a
cancer in which angiogenesis is taking place. For example, the cancer is a cancer
that is sensitive to an inhibitor of angiogenesis (e.g. a cancer wherein inhibition of

angiogenesis will lead to treatment or prophylaxis of the cancer).
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Angiogenesis may take place in cancers such as solid cancers and hematological
malignancies. The cancer may be a solid cancer or a hematological malignancy. The
invention is especially useful when the cancer is a solid cancer, and more especially

a solid cancer in which angiogenesis is taking place.

Therefore, the present invention preferably provides melflufen, or a salt thereof, for
use in the treatment or prophylaxis of a solid cancer, wherein a dosage of melflufen
Is administered as a parenteral dosage at an infusion rate less than 1.8 mg/min.
Preferably the rate is 0.3 to 1.0 mg/min. More preferably the rate is 0.3 to 00.8
mg/min, for example 0.3 to 0.7 mg/min. More preferably, the present invention
provides melflufen, or a salt thereof, and one or more further chemotherapeutic
agent(s), for use in the treatment or prophylaxis of a solid cancer, wherein a dosage
of melflufen is administered as a parenteral dosage at an infusion rate less than 1.8
mg/min. Preferably the rate is 0.3 to 1.0 mg/min, and more preferably the rate is 0.3

to 0.8 mg/min, for example 0.3 to 0.7 mg/min.

A solid cancer according to the present invention is an abnormal mass of tissue that
originates in an organ. A solid cancer usually does not contain cysts or liquid areas.
The solid cancer may be malignant. Different types of solid cancers are named for
the type of cells that form them. Types of solid cancer include sarcomas,

carcinomas, and lymphomas.

A hematologic malignancy according to the present invention is a form of cancer that
begin in the cells of blood-forming tissue, such as the bone marrow, or lymphatic
system. In many hematologic malignancies, the normal blood cell development
process is interrupted by uncontrolled growth of an abnormal type of blood cell.
Examples of hematologic cancer include leukemias, lymphomas, myelomas and
myelodysplastic syndromes (lymphomas may be classed as both a solid cancer and

a hematologic malignancies).

Examples of solid cancers include adrenal cancer, anal cancer, anaplastic large cell
lymphoma, angioimmunoblastic T-cell ymphoma, B-cell lymphoma, bile duct cancer,
bladder cancer, brain/CNS tumors, breast cancer, cervical cancer, colon/rectum

cancer, endometrial cancer, esophagus cancer, ewing family of tumors, eye cancer,

gallbladder cancer, gastrointestinal carcinoid tumors, gastrointestinal stromal tumor

28



10

15

20

25

30

(gist), gestational trophoblastic disease, hepatosplenic T-cell ymphoma, Hodgkin’s
lymphoma, intravascular large B-cell lymphoma, kidney cancer, laryngeal and
hypopharyngeal cancer, liver cancer, lung cancer (non-small cell and small cell),
lung carcinoid tumor lymphomatoid granulomatosis, malignant mesothelioma, nasal
cavity and paranasal sinus cancer, nasopharyngeal cancer, neuroblastoma, nodal
marginal zone B cell lymphoma, non-Hodgkin’s lymphoma, oral cavity and
oropharyngeal cancer, osteosarcoma, ovarian cancer, pancreatic cancer, penile
cancer, pituitary tumors, primary effusion lymphoma, prostate cancer,
retinoblastoma, rhabdomyosarcoma, salivary gland cancer, sarcoma, skin cancer
(basal and squamous cell, melanoma and merkel cell), small intestine cancer,
stomach cancer, testicular cancer, thymus cancer, thyroid cancer, uterine sarcoma,

vaginal cancer, vulvar cancer, Waldenstrom macroglobulinemia, and Wilms’ tumor.

Examples of hematologic malignancies include acute basophilic leukemia, acute
eosinophilic leukemia, acute erythroid leukemia, acute lymphoblastic leukemia, acute
megakaryoblastic leukemia, acute monocytic leukemia, acute myeloblastic leukemia
with maturation, acute myelogenous leukemia, acute myeloid dendritic cell leukemia,
acute promyelocytic leukemia, adult T-cell leukemia/lymphoma, aggressive NK-cell
leukemia, anaplastic large cell lymphoma, and plasmacytoma, angioimmunoblastic
T-cell ymphoma, B-cell chronic lymphocytic leukemia, B-cell leukemia, B-cell
lymphoma, B-cell prolymphocytic leukemia, chronic idiopathic myelofibrosis, chronic
lymphocytic leukemia, chronic myelogenous leukemia, chronic myelomonocytic
leukemia, chronic neutrophilic leukemia, extramedullary, hairy cell leukemia,
hepatosplenic T-cell ymphoma, Hodgkin’s lymphoma, intravascular large B-cell
lymphoma, Kahler's disease, lymphomatoid granulomatosis, mast cell leukemia,
multiple myeloma, myelomatosis, nodal marginal zone B cell lymphoma, non-
Hodgkin’s lymphoma, plasma cell leukemia, primary effusion lymphoma, and

Waldenstrom macroglobulinemia.

The infusion rate of melflufen for use in the treatment of a cancer may be less than
1.8 mg/min, preferably less than 1.4 mg/min, and more preferably less than is 1.0
mg/min, and even more preferably less than 0.8 mg/min, for example less than 0.7
mg/min.. Preferably the infusion rate for use in the treatment of a canceris 0.3t0 1.0

mg/min, more preferably 0.3 to 0.9, more preferably 0.3 to 0.8, more preferably 0.5
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to 0.8, and even more preferably 0.6 to 0.7, for example 0.60 to 0.70 mg/min.
Preferably the infusion rate of melflufen for use in the present invention is 0.66

mg/min.

In certain embodiments, the infusion rate of melflufen for use in the present invention
Is from 0.3 to 0.7, more preferably 0.3 to 0.5, and ever more preferably 0.3 to 0.4, for

example 0.33 mg/min.

In another preferred embodiment, the infusion rate for use in the treatment of a
cancer is 0.3 to 0.8 mg/min, more preferably 0.3 to 0.7, and more preferably 0.4 to

0.6 mg/min.

Preferably, the maximum total dosage of melflufen, or salt thereof, (excluding the
mass of any salt) for use in the treatment of a cancer according to the present
invention is 45 mg, more preferably 35 mg, and most preferably 25 mg. Also
preferably, the minimum total dosage of melflufen, or salt thereof, (excluding the

mass of any salt) is 5 mg, preferably 10 mg, and more preferably 15 mg.

Preferably, the maximum length of the infusion is 35 minutes, more preferably 33
minutes. Also preferably, the minimum total length of the infusion is 25 minutes, and

more preferably 27 minutes.

The melflufen, or salt thereof, for use in the treatment of a cancer according to the
present invention may be administered as a dosage of around 10.0 to 25.0 mg of
melflufen, preferably 10.0 to 22.5 mg, preferably 15.0 to 22.0 mg, preferably 19.0 to
21.0 mg (for example 19.0, 19.5, 20.0, 20.5, or 21.0 mg), and most preferably 20.0
mg. In one embodiment the dosage may be 10 mg of melflufen. In another
embodiment the dosage may be 10 mg to 20 mg of melflufen, for example 10 to 17.5
for example 10.0, 11.0, 12.0, 12.5, 13.0, 14.0, 15.0, 16.0, 17.0, or 17.5), mg, for
example 12.5to 17.5 mg, for example 12.5 to 15mg.

The present invention is also directed to melflufen hydrochloride, for use in the
treatment or prophylaxis of a cancer, wherein a dosage of melflufen hydrochloride
(including the mass of the salt) is administered as a parenteral dosage at an infusion

rate of around 0.4 to 1.1 mg/min, preferably 0.4 to 0.9 mg/min, preferably 0.4 to 0.8
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mg/min, preferably 0.5 to 0.8 mg/min, preferably 0.5 to 0.7 mg/min and even more

preferably 0.7 mg/min (for example 0.72 mg/min).

The present invention is also directed to melflufen hydrochloride for use in the
treatment or prophylaxis of a cancer, wherein a dosage of melflufen hydrochloride
(including the mass of the salt) of around 11 to 27 mg (preferably 16 to 25 mg, and
more preferably 21.5 mg) is administered as a parenteral dosage over 25 - 35

minutes (preferably 30 minutes).

Preferably the melflufen, or salt thereof, for use in the treatment of a cancer
according to the present invention is administered over 26 to 34 minutes, more
preferably over 27 to 33 minutes, even more preferably over 28 to 32 minutes, even

more preferably over 29 to 31 minutes, and most preferably over 30 minutes.

The dosage regime of the present invention is administered as a parenteral dosage,
and thus the dosage of melflufen must be in the form of a liquid, for example a

solution or suspension comprising the melflufen.

The melflufen for use in the treatment of a cancer according to the present invention
may be provided as a unit dosage. Preferred unit dosage formulations for use in the
present invention are those containing a requisite dosage of melflufen, as
hereinbefore recited. For example, a unit dosage of melflufen, or a salt thereof
(excluding the weight of any salt) of from 10 to 25 mg: for example 10, 11, 12, 13,
14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24 or 25 mg, Preferably the unit dosage is 10,
15, 20 or 25 mg, and more preferably 20 mg (for example 20.0 mg).

The melflufen for use in the treatment of a cancer according to the present invention
may be provided as a divided dosage (i.e. such that when multiple divided dosages
are aggregated, a unit dosage of melflufen is arrived at). Preferred divided dosages
for use in the present invention are those containing an appropriate fraction of a
dosage of the melflufen hereinbefore recited. A plurality (two or more [for example
two, three or four; preferably two]) of divided dosages of melflufen can be provided to
arrive at a unit dosage (i.e. a requisite dosage of melflufen as hereinbefore recited).
The plurality of divided dosages provided to make a unit dosage may be the same

divided dosage (for example 2 x 10 mg dosages can be provided to arrive at a 20 mg
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unit dosage), or may be different divided dosages (for example 1 x 10 mg dosage

and 2 x 5 mg dosage can be provided to arrive at a 20 mg unit dosage).

A divided dosage of melflufen, or a salt thereof (excluding the weight of any salt), for
use in the treatment of a cancer according to the present invention may be 1 to 15
mg: for example 1 mg, 2.5 mg, 5mg, 7.5 mg, 10 mg, 12 mg, 12.5 mg, or 15 mg.

Preferably a divided dosage is from 1 to 10 mg.

In the dosage regimen for the treatment of a cancer of the present invention, the
dosage of melflufen, or a salt thereof, is administered as a parenteral dosage. As
such, pharmaceutical formulations useful according to the invention are those
suitable for parenteral administration. Preferably, the dosage of the present invention
Is administered intravenously or intra-arterially, and more preferably by intravenous

infusion. The rate of infusion is preferably a constant rate infusion.

Preferably, the dosage of melflufen for use in the treatment of a cancer according to
the present invention is administered as a pharmaceutical solution. Preferably, the
dosage of melflufen is administered as a pharmaceutical solution having a volume of
1 to 1500 ml; preferably from 10 to 1000 ml, more preferably from 100 to 600 ml,
even more preferably from 150 to 500 ml, more preferably from 200 to 450 ml, and
even most preferably from 250 to 400 ml (for example 250, 260, 270, 275, 280, 290,
300, 310, 320, 325, 330, 340, 350, 360, 370, 375, 380, 390 or 400 ml) and most
preferably 250 to 400 ml (for example 250, 275, 290, 300, 320, 325, 330, 340, 350,
360, 370, 375 or 400 ml). It is especially preferred that the dosage of melflufen is
administered as a pharmaceutical solution having a volume 250 to 350 ml, for
example 250, 270, 290, 300, 320, 330 or 350 ml; preferably 260 to 320 ml, for

example 290 ml.

Preferably, the dosage of melflufen for use in the treatment of a cancer according to
the present invention is administered as a pharmaceutical solution comprising a
physiologically acceptable solution, such as a glucose solution. The wording a
"physiologically acceptable solution" as used herein, may be an aqueous solution,
such as a NaCl solution (such as about 0.9 wt % NaCl) or a glucose solution (such
as about 4.5-5.5 wt % glucose, e.g. about 5 wt %), or another physiologically
acceptable solution. Any such solution may optionally be buffered. Preferably a

physiologically acceptable solution of melflufen for use in the present invention is a
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glucose solution, preferably a 4.5-5.5 wt % glucose solution, and most preferably a 5

wt % glucose solution.

A pharmaceutical solution comprising melflufen, or a salt thereof, (for example
lyophilized melflufen, or a salt thereof) and a physiologically acceptable solution for
direct administration to a subject, generally comprises melflufen, or a salt thereof, at
a concentration of about 1.2 mg/mL or less, preferably 1.0 mg/mL or less, such as
about 0.2 mg/mL. For example, a pharmaceutical solution comprising melflufen, or a
salt thereof, for use in the present invention may have a concentration of 0.01 mg/mL
to 1.2 mg./mL, preferably 0.05 mg/mL to 1.0 mg/mL, more preferably 0.01 mg/mL to
0.5 mg/mL, for example 0.1 or 0.2 mg/mL.

The pharmaceutical solution as supplied for use in the treatment of a cancer
according to the present invention may comprise melflufen, or a salt thereof, in a
concentration of up to about 4 mg/ml, which may be diluted by the mixture with
further physiologically acceptable solution (for example to a concentration of about
0.001 mg/mL to 1.2 mg/ml, such as about 0.1 or about 0.2 mg/ml) before

administration to a patient.

A pharmaceutical composition of melflufen, or a salt thereof, for use in the treatment
of a cancer according to the present invention may be provided, that can be made
into a pharmaceutical solution by addition of a sterile liquid carrier, for example a
physiologically acceptable solution. A pharmaceutical composition of melflufen, or a
salt thereof, may be provided in a vial, so that a solution of concentration 0.001
mg/mL to 4 mg/mL, preferably from 0.05 to 2.5 mg/mL, more preferably from 0.1 to
1.2 mg/mL, and even more preferably 0.3 to 0.6 mg/mL (for example 0.3, 0.4, 0.5 or
0.6 mg/mL) can be produced when a sterile liquid carrier, for example a
physiologically acceptable solution, is added to the vial. That solution may be further
diluted with further sterile liquid carrier, preferably further physiologically acceptable
solution, before administration to a patient (for example to a concentration of about

0.001 mg/mL to 1.2 mg/ml, such as about 0.1 or about 0.2 mg/ml).

For example, a pharmaceutical composition for use in the treatment of a cancer
according to the present invention can be provided in a 1 to 200 ml vial, preferably a
10 to 100 ml vial, more preferably a 30 to 60 ml vial, and most preferably a 50 ml

vial, so that a solution of concentration 0.1 mg/mL to 4 mg/mL, preferably from 0.2 to
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2.5 mg/mL, more preferably from 0.2 to 1.2 mg/mL and even more preferably 0.3 to
0.6 mg/mL (for example 0.3, 0.4, 0.5 or 0.6 mg/mL) may be produced when
physiologically acceptable solution is added to the vial. That solution may be further

diluted as described above before administration to a patient.

Such a vial may comprise a unit dosage of melflufen, as described above (i.e. a unit
dosage of 10 to 25 mg of melflufen, preferably 20 mg), or a divided dosage of
melflufen as described above, which when multiple divided dosages are provided, a

unit dosage of melflufen is arrived at.

It should be understood that in addition to the ingredients particularly mentioned
above, the formulations of this invention may include other agents conventional in

the art having regard to the type of formulation in question.

Whilst melflufen, or a salt thereof, may be used as the sole active ingredient in the
present invention for the treatment of a cancer, it is preferred for it to be used in

combination with one or more further chemotherapeutic agent(s).

A further chemotherapeutic agent for use in the treatment of a cancer, for example a
solid cancer, according to the present invention may be an alkylator, antimetabolite,
anti-tumor antibiotic, histone deacetylase inhibitor, immunomodulatory drug, mitotic
inhibitor, protease inhibitor, steroid, or topoisomerase inhibitor. For example a

chemotherapeutic agent selected from the group consisting of:

alfa-2a, Abiraterone, Ado-trastuzumabEmtansine, Afatinib, Aldesleukin,
Alemtuzumab, Alitretinoin, Altretamine, Amifostine, Anastrozole, Arsenictrioxide,
Asparaginase, Axitinib, Azacitidine, Belinostat, Bendamustine, Bevacizumab,
Bexarotene, Bicalutamide, Bortezomib, Bosutinib, Brentuximab Vedotin, Busulfan,
Busulfan, Cabazitaxel, Cabozantinib, Capecitabine, Carboplatin, Carfilzomib,
Carmustine, Bleomycin, Blinatumomab, Ceritinib, Cetuximab, Chlorambucil,
Cisplatin, Cladribine, Clofarabine, Crizotinib, Cyclophosphamide, Cytarabine,
Cytoxan, Dabrafenib, Dactinomycin, Dasatinib, Daunorubicin, Decarbazine,
Decitabine, Degarelix, Denileukin, Diftitox, Dexamethasone, Dinutuximab, Docetaxel,
Doxorubicin, Enzalutamide, epirubicin, Eribulin, Erlotinib, Estramustine, Etoposide,
Etoposide, Everolimus, Exemestane, filgrastim, filgrastim, floxuridine, Fludara,
fluorouracil, Flutamide, Fulvestrant, Gefitinib, Gemcitabine, Gemtuzumab

Ozogamicin, Goserelin, Histrelin, Hydroxyurea, Ibritumomab Tiuxetan, lbrutinib,
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Idarubicin, Idelalisib, Ifosfamide, Ipilimumab, Irinotecan, Ixabepilone, lapatinib,
Lenalidomide, Lenvatinib, Letrozole, Leucovorin, Leuprolide, Lomustine,
Mechlorethamine, Megestrol, Mercaptopurine, Mesna, Mesylate, Methotrexate,
Mitomycin, Mitotane, Mitoxantrone, Nelarabine, nilutamide, Nivolumab,
Obinutuzumab, Octreotide, Ofatumumab, Olaparib, Omacetaxine, oxaliplatin,
Paclitaxel, Palbociclib, Pamidronate, Panitumumab, Panobinosta, Pazopanib,
Pegaspargase, pedfilgrastim, Pembrolizumab, Pemetrexed, Pentostatin,
Pertuzumab, Pomalidomide, Ponatinib, Pralatrexate, Prednisone, Procarbazine,
Ramucirumab, Regorafenib, Rituximab, Romidepsin, Ruxolitinib, Sargramostim,
Siltuximab, Sonidegib, Sorafenib, Streptozocin, Strontium-89 Chloride, Sunitinib,
Tamoxifen, Tamoxifen, Temozolomide, Temsirolimus, Teniposide, Thalidomide,
Thioguanine, Thiotepa, Topotecan, Toremifene, Tositumomab, Trametinib,
Trastuzumab, Tretinoin, Triptorelin, Valrubicin, Vandetanib, Vemurafenib,
Vinblastine, Vincristine, Vinorelbine, Vismodegib, Vorinostat, Ziv-aflibercept and

Zoledronicacid.

One or more further therapeutic agent(s) may also be used in combination with

melflufen for use in the treatment of a cancer according to the present invention.

One or more further therapeutic agent(s) may also be used in combination with

melflufen and one or more further chemotherapeutic agent(s) for use in the treatment

of a cancer according to the present invention.

When used in a combination, the precise dosage of the one or more further

chemotherapeutic agent(s) (and/or the one or more further therapeutic agent(s)) may

vary with the dosing schedule, the potency of the particular agent chosen, the age,
size, sex and condition of the subject (typically a mammal, for example a human),
the nature and severity of the melanoma, and other relevant medical and physical

factors.

The one or more further chemotherapeutic agent(s) (and/or the one or more further
therapeutic agent(s)) may be used simultaneously, sequentially or separately
with/from the administration of the dosage of the melflufen, or salt thereof. The
individual components of such combinations can be administered separately at
different times during the course of therapy or concurrently in divided or single

combination forms.
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It is noted that the dosage regimen of the present invention for the treatment of a
cancer, and its preferred aspects recited above, are equally applicable to a method
of treatment and a method of manufacture of a medicament for use in the dosage

regimen for the treatment of a cancer.

Examples
1. General:

1.1 Eligibility for Inclusion in the Example 1 and 2 Clinical Trials

Ages Eligible for Study: 18 Years and older
Genders Eligible for Study: Both
Accepts Healthy Volunteers: No

1.2 Criteria for Inclusion in the Example 1 and 2 Clinical Trials
1.2(a) Inclusion Criteria:
1. Male or female, age 18 years or older

2. Patient has a diagnosis of multiple myeloma with documented relapsed and/or

relapsed-refractory disease
3. Patient has measurable disease defined as any of the following:
a. Serum monoclonal protein = 0.5 g/dL by protein electrophoresis
b. =200 mg of monoclonal protein in the urine on 24-hour electrophoresis

c. Serum immunoglobulin free light chain 210 mg/dL AND abnormal

serum immunoglobulin kappa to lambda free light chain ratio

d. If no monoclonal protein is detected, then = 30% monoclonal bone

marrow plasma cells

4. Patient has had at least 2 or more prior lines of therapy including lenalidomide
and bortezomib and has demonstrated disease progression on or within 60

days of completion of the last therapy

5. Life expectancy of 26 months
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6. Patient has an ECOG performance status < 2 (Patients with lower

performance status based solely on bone pain secondary to multiple myeloma

will be eligible)

7. Females of childbearing potential must have a negative serum or urine

pregnancy test prior to patient registration

8. Female patients of child bearing potential and non-vasectomized male

patients agree to practice appropriate methods of birth control

9. Ability to understand the purpose and risks of the study and provide signed
and dated informed consent and authorization to use protected health

information

10. The patient has, or accepts to have, an acceptable infusion device for infusion

of melflufen
11.12 lead ECG with QtcF interval <470 msec

12. The following laboratory results must be met within 21 days of patient

registration:
o Absolute neutrophil count = 1,000 cells/dL (1.0 x 109/L)
o Platelet count = 75,000 cells/dL (75 x 109/L)
o Hemoglobin = 8.0 g/dL
o Total Bilirubin < 1.5 x upper limit of normal

o Renal function: Estimated creatinine clearance = 45 ml/min or serum

creatinine < 2.5 mg/dL

o AST (SGOT) and ALT (SGPT) = 3.0 x ULN

1.2(b) Exclusion Criteria:

1. Patient has evidence of mucosal or internal bleeding and/or is platelet

transfusion refractory

2. Any medical conditions that, in the Investigator's opinion, would impose
excessive risk to the patient or would adversely affect his/her participation in

this study
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8.

9.

Known active infection requiring parenteral or oral anti-infective treatment

Other malignancy within the past 3 years with the exception of adequately
treated basal cell carcinoma, squamous cell skin cancer, carcinoma in-situ of

the cervix

Other ongoing anti-myeloma therapy. Patients may be receiving concomitant
therapy with bisphosphonates and low dose corticosteroids for symptom
management and comorbid conditions. Doses of corticosteroid should be

stable for at least 7 days prior to patient registration.
Pregnant or breast-feeding females

Serious psychiatric illness, active alcoholism, or drug addiction that may

hinder or confuse follow-up evaluation
Known HIV or hepatitis B or C viral infection

Patient has concurrent symptomatic amyloidosis or plasma cell leukaemia

10.POEMS syndrome

11. Previous cytotoxic therapies, including cytotoxic investigational agents, for

multiple myeloma within 3 weeks (6 weeks for nitrosoureas) prior to start of
study treatment. Biologic, novel therapy (including investigational agents in
this class) or corticosteroids within 2 weeks prior to patient registration.
Patient has side effects of the previous therapy = grade 1 or previous

baseline.

12. Prior peripheral stem cell transplant within 12 weeks of patient registration

13. Radiotherapy within 21 days prior to Cycle 1 Day 1. However, if the radiation

portal covered < 5% of the bone marrow reserve, the patient may be enrolled

irrespective of the end date of radiotherapy

14. Known intolerance to steroid therapy

1.3 Treatment regimen for Example 1 and 2 Clinical Trials

Example 1: 4 dose levels (15, 25, 40 and 55 mg) of intravenous melflufen

hydrochloride (excluding the mass of the salt component) in 290 to 370 ml glucose

solution administered over 30 minutes on Day 1 of a 21-day cycle (in combination
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with dexamethasone treatment on Days 1, 8 and 15), for at least 1 cycle and up to

12 cycles, were evaluated.

Example 2: An open label single arm extension on the dose of 40 mg over 30
minutes of Example 1. Intravenous melflufen was administered over 30 minutes on
Day 1 of a 21-day cycle or 28-day cycle (in combination with 40 mg
dexamethasone (oral or intravenous) treatment on Days 1, 8 and 15) for at least 2
cycles, and up to the stated number of cycles. The cycle length was extended
during the Example 2 Clinical Trial from 21 to 28 days per a protocol amendment to
allow for a better recovery of neutrophils and thrombocytes before a new cycle is

initiated.

Dose reductions from 40 mg to 25 mg melflufen for patients in the trial was possible

In connection with adverse effects of thrombocytopenia/neutropenia.

Example 2a results are from a data cut-off of time point (a). Example 2b results are
from a data cut-off of time point (bi) for the efficacy data, which was approximately
12 months after time point (a); and from a data cut-off of time point (bii) for the safety

data, which was approximately 10 months after time point (a).
1.4 Drug substance

Melflufen hydrochloride is obtainable as described in WO 01/96367. Melflufen
hydrochloride powder for solution for infusion used in Examples 1 and 2 was
provided as a white, freeze dried (lyophilized) solid in 15 mg or 25 mg vial strengths

(the mass of the melflufen hydrochloride excludes the mass of the salt component).

Before administration, the melflufen hydrochloride powder for solution for infusion in
each vial is dissolved in 40 ml of 5 % glucose solution, and is mixed by shaking the
vial. The solution in the vial is then injected into an infusion bag of 250 ml of 5%
glucose solution. To arrive at the desired dosage in one infusion bag, the solution in
more than one vial (e.g. two vials or three vials) may be injected into the infusion
bag. For example, to arrive at a 40 mg dosage, the solution from a 15 mg vial and
the solution from a 25 mg vial may be added to one infusion bag of 250 ml of 5%

glucose solution (resulting in a total volume of 330 ml in the infusion bag).

Dexamethasone in pharmaceutical grade is obtainable from many suppliers.
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2. Example 1
2.1 Clinical Pharmacokinetic Study

The pharmacokinetic (PK) behaviour of melflufen in man (provided as a melflufen
hydrochloride salt) and the metabolites melphalan and des-ethyl-melflufen were
studied. A preliminary analysis of PK data in six patients was performed. The
participants had a diagnosis of multiple myeloma and they fulfilled the inclusion
criteria set out above. PK parameters by patient are shown in Table 1 and
representative concentration-time profiles for the compounds in one patient dosed
at 25 mg, one patient dosed at 40 mg, and one patient dosed at 55 mg of

melflufen are shown are shown in Figure 1(a), 1(b) and 1(c) respectively.

Table 1. PK Parameters for Melflufen and its Metabolites Melphalan and Des-ethyl-

Melflufen by Subject in Example 1

Dose melflufen HCI (mg) 15 25 25 40 40 55

Melphalan T12(h) 1.31 128 (138 |1.21]1.52 |1.30
tmax (min 31 37 38 35 |40 41
Cmax (ng/mL) | 173 562 | 398 | 508 | 480 1050

AUCinf 387 1233 | 757 835 | 875 | 2133
(ng/mL*h)
AUCo-4 332 1073 | 650 | 745 | 725 1848
(ng/mL*h)

Melflufen T1/2(min) 13 4.6 3.9 1.1 |1 1.8 2.7
tmax (MiN) 15 12 15 15 | 25 25

Cmax (ng/mL) | 39 102 [ 158 | 222 | 160 | 245

AUCinf 16.3 | 408 | 589 |89.3|502 |102
(ng/mL*h)
AUCo-4 13.5 | 408 | 549 |893|502 |102
(ng/mL*h)
Des-ethyl- T1/2(min) 27 17 13 6.0 | 3.6 13
melflufen tmax (MiN) 29 25 29 25 |25 29

Cmax(ng/mL) | 6.5 123 [13.0 | 12.3]10.3 | 16.6
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AUCinf 446 |9.08 | 944 |550|373 |977
(ng/mL*h)
AUCo-4 1.51 | 9.07 | 405 |550|373 |977
(ng/mL*h)

As can be seen from the above data and Figure 1, during administration of melflufen
as an intravenous infusion over 30 minutes, melflufen concentrations reached an
early plateau or started to decrease during the latter part of the infusion. After end of
infusion, melflufen concentrations decreased with a half-life in the order of 3to 5

minutes and was no longer measurable within 15 minutes.

Melphalan was rapidly formed and reached plasma concentrations higher than
those of melflufen by the first measurement point (15 minutes of start of melfiufen
infusion). After the end of the melflufen infusion, melphalan plasma concentrations
continued to increase for up to 10 minutes and, thereafter, decreased at a rate
similar to what was typically observed after an infusion of melphalan (“Alkeran

prescribing information." US Food and Drug Administration. FDA (2012)).

This delay in peak plasma concentration of melphalan is compatible with an
extensive formation of melphalan from melflufen in peripheral tissues with
subsequent distribution of melphalan back to blood. Estimated melphalan clearance
after administration of melflufen was of the same magnitude as in published studies
with direct administration of equimolar doses of melphalan, indicating a close to
complete conversion of melflufen to melphalan (Nath, C. E., et al. Br J Clin
Pharmacol (2010) Vol 69, pages 484-497). The metabolite des-ethyl-melflufen
reached only very low concentrations in plasma and was eliminated with a half-life of

approximately 15 minutes or less.

Similar PK results and conclusions were also seen in a clinical trial administering
from 15 mg to 130 mg melflufen hydrochloride (excluding the mass of the salt

component) over 30 minutes in patients with different cancer types.
2.2 Discussion of Pharmacokinetic Data
The results from Example 1 described above demonstrate that the PK of melflufen

Is characterized by low plasma concentrations and a very rapid disappearance
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from plasma after end of the intravenous infusion over 30 minutes, with a half-life of
3 to 5 minutes. The PK of melphalan after administration of melflufen is
characterized by a rapid formation, where plasma concentrations exceed those of
melflufen within 15 minutes after start of melflufen infusion, but where peak plasma
concentrations were lower than after equimolar infusions of melphalan at a similar
rate (Mougenot, P., et al, Cancer Chemother Pharmacol (2004)) Vol 53, pages
503-512., Nath, C. E., et al. Br J Clin Pharmacol (2010) Vol 69, pages 484-497).
Peak plasma concentrations of melphalan appeared with a delay by up to 10
minutes after the end of the melflufen infusion. After the melflufen infusion, AUC
and elimination half-life for melphalan were in accordance with those observed
after equimolar doses of melphalan (Mougenot, P., et al, Cancer Chemother
Pharmacol (2004)) Vol 53, pages 503-512., Nath, C. E., et al. Br J Clin Pharmacol
(2010) Vol 69, pages 484-497).

Overall, the observations suggested a mechanism where melflufen is rapidly and
widely distributed to tissues or blood components outside of the plasma
compartment, where melphalan is formed and, thereafter, distributed back to
plasma. There are no signs of redistribution of melflufen back to plasma. The PK of
melphalan, including the influence of patient factors, has been previously

extensively characterized during melphalan therapy.

As discussed above, melflufen is very rapidly distributed out of the plasma
compartment and thereafter metabolized to melphalan in cells and tissues. The
conversion of melflufen into melphalan occurs primarily intracellularly and is
catalysed by peptidases and esterases. Renal elimination of melflufen or hepatic
metabolism is unlikely to contribute to melflufen elimination since the rapid
disappearance from plasma and local metabolism prohibits melflufen from reaching

these organs in any meaningful amounts.

The relationship between renal function and melphalan pharmacokinetics has been
evaluated in two smaller studies that included 11 to 15 patients (Adair, C. G., et al,
Cancer Chemother Pharmacol (1986) Vol 17, pages 185 — 188; Osterborg, A., et al,
Eur J Cancer Clin Oncol (1989) Vol 25, pages 899-903), and in a population PK
clinical trial with 100 patients (Nath, C. E., et al. Br J Clin Pharmacol (2010) Vol 69,
pages 484-497).
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In those studies, very few patients had a glomerular filtration rate (GFR) < 30
mL/min. Results were consistent across studies and demonstrated a slightly less
than two-fold increase in melphalan AUC and elimination half-life when GFR
decreased from 120 mL/min to 30 mL/min. The melphalan prescribing information
states that dosage reduction of up to 50% should be considered in patients with
renal insufficiency. As melflufen appears to be completely metabolized to
melphalan, the AUC and elimination half-life of melphalan are likely to increase with

impaired renal function to a similar extent during treatment with melflufen.

However, the specific advantage with melflufen when administered in accordance
with the invention is the rapid distribution to tissues with local metabolism to
melphalan resulting in high intracellular melphalan concentrations. The melflufen
dosage does not need to be reduced in patients with impaired renal function. It is
expected that the distribution of melflufen and local metabolism to melphalan are not
likely to be affected by the renal function. A longer elimination half-life for melphalan
will not lead to accumulation as melflufen is administered as a single 30 minute

infusion with an interval of at least 7 days.

2.3. Safety of Various Dosages of Melflufen

Treatment emergent adverse events (TEAES) of any grade were recorded in 29
patients that took part in Example 1 (4 patients at 15 mg dosage of melflufen over
30 minutes; 7 patients at 25 mg dosage of melflufen over 30 minutes; 12 patients at
40 mg dosage of melflufen over 30 minutes; and 6 patients at 55 mg dosage of

melflufen over 30 minutes).

A total of 157 TEAEs were reported in 26 of the 29 patients in the study. The most
frequent TEAESs occurring at least once in a specific patient, all grades, regardless of
relationship to study drug included thrombocytopenia (69% of the total number of
TEAES, reported in 20 patients), anemia (59%, reported in 17 patients), neutropenia
(41%, reported in 12 patients) and nausea (38%, reported in 11 patients). Grade 3
or 4 TEAEs, regardless of relationship to study drug, have been reported in 76% of
patients (in 22 out of 29 patients). All events have been reported as common in

connection with treatment with alkylators including melphalan.

Total number of treatment-related Grade 3 and 4 TEAEs recorded in at least 2

patients at the various dose levels used in Example 1 are shown in Table 1, as well
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as Grade 3 and 4 thrombocytopenia, neutropenia and febrile neutropenia events.

The most common related Grade 3 or 4 TEAEs were reversible thrombocytopenia

and neutropenia, which occurred at least once in 41% and 38% of the patients

respectively. More of these bone marrow related events occurred in the 55 mg

group compared with the other groups.

Table 2: All treatment-related Grade 3 and 4 TEAEs, Grade 3 and 4

thrombocytopenia, neutropenia and febrile neutropenia events reported at each

dose level in Example 1

15mg(n=4) [25mg(n=7) [40mg(n=12) |55 mg (n=06)
n (total n (total n (total n (total
number of number of number of number of
events) events) events) events)
Any 2 (4) 5 (13) 7 (23) 6 (58)
Thrombocytopenia | 1(1) 2 (3) 4 (9) 5 (28)
Neutropenia 0 (0) 2 (6) 4 (8) 5(17)
Febrile 1(1) 0 (0) 1(2) 1(1)

neutropenia

3. Example 2a

Example 2a is the data/results of Clinical Trial Example 2 at time point (a) during the

clinical trial.

3.1 Efficacy Data from Study in Patients with RRMM

By the data cut-off point for Example 2a, 38 patients with relapsing MM had been

dosed with 40 mg of melflufen hydrochloride (the 40 mg dosage excludes the mass

of the salt component) administered over 30 minutes every 3 weeks (21 days) in

combination with weekly dexamethasone (day 1, 8 and 15). 162 doses of melflufen

were administered in total. The median number of cycles initiated was 3 (1-13) and

the median duration of treatment was 13 weeks (2-51). The mean dose intensity was

96% (77-100). By the data cut-off point, ten patients were still in treatment, 2 had
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completed treatment and 26 patients discontinued from treatment (15 due to AEs, 8
due to PD, 2 deaths and 1 for other reasons). Twenty-seven patients were still in the
study (10 patients in treatment and 17 in follow-up), while 11 patients were off study

(8 patients due to death, 1 due to PD, 1 withdrew consent and 1 lost in follow-up).

Twenty-seven patients were evaluable for efficacy (per the protocol, these patients
had received at least two cycles of melflufen and had adequate follow-up
assessments). 11 patients were not evaluable for response due to rapid early

progression (7), early termination due to adverse events (3) or too early to assess
(1).

A summary of the baseline characteristics of the 38 patients in the study, including
the efficacy evaluable patients, are shown in Table 3 below. 66% had International
Staging System (I1SS) stage II-1ll Multiple Myeloma and 26% had high risk
cytogenetic risk factors by cytogenetic risk factors by (FISH), 47% standard risk and
27% were not done/unknown. The patients had a median 5 years (1-15) since
diagnosis and a median of 4 (2-9) prior lines of therapy. 62% were double-refractory

to an IMID and Pl and 57% were refractory to an alkylator.

Table 3: Baseline Characteristics of Patients in Example 2a

Characteristics Total Efficacy evaluable (n = 27)
N =38 Responders | Non-
(n=11) responders
(n=16)
Median age, years (range) 65 (47- | 68 (48-74) 63 (47 —73)
76)
275 years, n (%) 2 (5) 0
Years since diagnosis, median (range) 5** (1- 7 (7-15)* 5 (1-14)
15)
Number of previous lines of therapy, 4 (2-9) 4 (3-7) 3 (2-6)
median (range)
ISS stage, n (%)
I 11 (29) |5 (45) 6 (38)
Il or Il 25 (66) |5 (45)
Unknown 2(5) 1(9) 0
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ECOG performance status, n (%)

0 16(42) |6(55) (50)

1 20 (53) |5(45) (38)

Not done 2 (5) (13)
Cytogenetic risk factor by FISH, n (%)

High [del(17)p13, t(4;,14)(p16;932) or 10 (26) |2(18) 5 (31)
t(14;16)(932;923)]

Standard 18 (47) | 5 (45) 8 (50)

Not done 9 (24) 3(37) 3(19)

Unknown 1(3) 1(9) 0
Double-refractory (IMiD and P1)***, n (%) 23* (62) | 5(45) 11 (69)
Refractory to melphalan, 21*(57) | 8 (73) 5 (55)
cyclophosphamide or bendamustine, n (%)

*Missing information on one patient

**Missing information on two patients

***16 patients (59%) were double-refractory in the efficacy evaluable population (N=27)

Of the 27 patients evaluable for efficacy, 15 showed a best response of Minimal

Response (MR) or better: 2 patients achieved very good partial response (VGPR)
and 9 achieved partial response (PR) for an ORR of 41%. Four additional patients
achieved minimal response (MR) for a clinical benefit rate (CBR) of 56%. Table 4
summarises these results. Table 4 also shows the results in 35 patients treated with
one or more cycle of melflufen.
Table 4: Efficacy Data from Patients Treated with 40 mg Melflufen in Example 2a
n |Very Good [Positive |Minimal |[Stable |Progressive |Overall [Clinical
Positive Response|Response Disease |Disease Response Benefit
Response ((PR) (MR) (SD) (PD) Rate Rate
(PR) (ORR) (CBR)
Evaluable 27 2 9 4 11 1 41% 56%
> 2 cycles
Evaluable 35 2 9 4 12 8 31% 43%
> 1 cycle
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The overall ORR is evaluable patients is 41% and CBR is 56%.

Figure 2 shows the change in para-protein levels for the 27 patients’ evaluable for
efficacy. Paraproteins are produced in large amounts by abnormal myeloma cells,
and thus are an indicator of the activity of multiple myeloma: paraprotein levels will
fall with successful treatment. As can be seen from Figure 2, paraprotein levels
decreased in 22 of the 27 patients, with reductions of over 50 % in 12 patients, and

over 90 % in 4 patients.

Figure 3 shows a Kaplan-Meier Plot of progression free survival (PFS) for all patients
in Example 2a treated with at least one dosage of 40 mg melflufen hydrochloride as
an intravenous dosage over 30 minutes (“ALL”) (n=38), and the efficacy evaluable
patient (“PP”) as described above (n = 27). The median progression free survival
(PFS) was 9.4 months (95% CI: 3.7 to «) based on 13 events in 27 patients.

Figure 4 also shows the Kaplan-Meier Plot of progression free survival (PFS) for all
patients in Example 2a treated with at least one dosage of 40 mg melflufen
hydrochloride (n=38), and additionally shows the Kaplan-Meier Plot of PFS for
patients in the phase Il clinical trial of pomalidomide (San Miguel, J., et al., Lancet
Oncol, (2013), Vol 14, pages 1055-1066). The median PFS for pomalidomide is 4.0
months. As can be seen, the long term PFS for melflufen is much higher than
pomalidomide. The hazard ratio for melflufen compared to pomalidomide is 0.68
(0.44 — 1.05), i.e. there is a 32% reduction in risk of death over 16 months when

using melflufen compared to pomalidomide in a RRMM patient population.

Figure 5 shows a Kaplan-Meier Plot of duration of response (DOR) in the 11 patients
who responded to treatment (PR or better). The median duration of response (DOR)

was 9.6 months (95% CI: 7.1 to «) based on 4 events in 11 patients.

It is important that the clinical response data in MM clinical trials are interpreted in
the context of information about the patients' previous treatment exposure and their
refractoriness to previous treatments. Table 5 summarizes refractory status of the
efficacy evaluable patients (based on the IMWG (Palumbo, A., et al, J Clin Oncol
(2014) Vol 32, pages 587-600) definition: relapsed on or within 60 days of last dose

of treatment) in the 27 patients evaluable for efficacy. Prior to entry into the clinical
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trial, 26 of these were refractory to at least one class of Pls, IMiDs and alkylators. 16

patients (59%) were double-refractory (P1+IMiD) and 14 patients (52%) were

alkylator-refractory.

Of the 14 patients who were previously shown to be refractory to alkylator treatment

were included in the clinical trial. 9 of these patients were shown refractory to

cyclophosphamide, 4 to low dose melphalan, and 3 to high dose melphalan.

Table 5 also summarizes ORR and clinical benefit rate (CBR) per refractory status

patient subgroup.

Table 5: Refractory Status at Baseline; Overall Response Rate (ORR) and Clinical
Benefit Rate (CBR) based on Refractory Status of the 27 Patients Evaluable for

Efficacy in Example 2a

Refractory Status n (%) ORR (= PR) CRR (2 MR)
Total 11 of 27 Total 15 of 27 (56%)
(41%)
None 1(4) 1 (100) 1 (100)
Pl 17 (63) 6 (35) 8 (47)
IMiD 23 (85) 8 (35) 12 (52)
Alkylator 14 (52) 8 (57) O (64)
Low dose melphalan 4 2 3
High dose melphalan 3 2 3
Cyclophosphamide 9 6 6
Pl + IMiD 16 (59) 5 (31) 7 (44)
Pl + IMiD + Alkylator 9 (33) 3 (33) 4 (44)
Triple refractory (2 Pl/ImiD +| 10 (37) 4 (4) 6 (60)
1 ImiD/PI)
Pomalidomide refractory 10 (37) 3 (30) 5 (50)

Similar ORR to the overall ORR (41%) were seen in Pl-refractory (35%), IMiD-
refractory (35%), alkylator-refractory (57%), double-refractory (31%) and triple-

refractory (40%) patients. Thus, good results were seen across patient populations

regardless of refractory status.
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Of the 11 patients who had a confirmed PR after melflufen treatment, 5 patients were
documented to be double-refractory (P1+IMiD). The response rate in this double-
refractory population was, thus, similar to the response rate in the whole clinical trial

population, where 11 out of 27 patients had a confirmed PR.

Also of note is that 8 of the 11 responding patients were alkylator-refractory and that
8 out of the 14 alkylator-refractory patients in the clinical trial responded with a PR.
These data suggest that melflufen has significant efficacy in alkylator-refractory

disease.

Thus, melflufen has promising activity in heavily pre-treated RRMM patients where
conventional therapies have failed, and especially in alkylator-refractory patients.
ORR and CBR based on number of prior refractory agents in efficacy evaluable
patients (n = 27) is shown in Table 6. Responders and non-responders do not show

major differences in number of previous therapies.

These data show that there is a substantial and durable treatment effect from 40 mg
melflufen (as melflufen hydrochloride) administered over 30 minutes in this heavily

pre-treated and highly refractory MM population.

Table 6: ORR and CBR based on number of prior refractory agents in efficacy

evaluable patients in Example 2a (n = 27)

Number of n (%) ORR (=2 PR) CBR ( 2 MR)

refractory agents* Total 11 of 27 Total 15 of 27
(41%) (56%)

0 1(4) 1 (100) 1 (100)

1 26 (96) 10 (38) 14 (54)

2 21 (78) 9 (43) 12 (57)

3 16 (59) 7 (44) 10 (63)

4 7 (26) 3 (43) 5(71)

* not counting steroids

3.2 Safety Data in Study in Patients with RRMM

As mentioned above, by the data cut-off for Example 2a 38 patients had been dosed

with 162 doses of melflufen hydrochloride 40 mg over 30 minutes. Median number of
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cycles was 3 (1-13) and median duration of treatment was 13 weeks (2-51 weeks).
The dose intensity was 96% (77-100).

Ten patients were still in treatment, 2 had completed treatment (= 8 cycles of
therapy) and 26 patients discontinued from treatment (15 due to AEs, 8 due to PD, 2
deaths and 1 for Cachexia in progressive disease). Twenty-seven patients were still
in the study (10 patients on treatment and 17 in follow-up), while 11 patients were off

study (8 patients due to death, 1 due to PD, 1 withdrew consent and 1 lost in follow-

up).

All 38 patients experienced drug related treatment emergent adverse events
(TEAES) of any grade. Thirty-four patients (90%) experienced grade 3 or 4 TEAEsS,
and 33 (87%) patients experienced treatment-related grade 3 or 4 TEAEs.

The incidences of = Grade 3 and Grade 4 TEAESs reported in >5% of patients (n=38)
receiving melflufen hydrochloride 40 mg throughout all treatment cycles are shown in
Table 7.

Also provided in Table 7 are a summary of the Grade 23 and Grade 4 TEAEs in6
patients dosed with a higher melflufen hydrochloride dose (55 mg) in Example 1. The
TEAESs are assessed as related to the study treatment. In the 55 mg melflufen
hydrochloride dose group, all patients developed Grade 3 or Grade 4 neutropenia
and 5 patients out of 6 patients developed Grade 3 or Grade 4 thrombocytopenia. As
shown in Table 7, the incidences of thrombocytopenia and neutropenia were much

lower for the 40 mg melflufen hydrochloride dose.

The occurrences of other 2Grade 3 and Grade 4 TEAEs (i.e. excluding
thrombocytopenia and neutropenia) were low for the 40 mg dosage of melflufen
hydrochloride. Hematologic toxicity was common, but non-hematologic TEAEs were

infrequent.

It was found that the safety profile for melflufen is similar to that for other alkylators,

with neutropenia and thrombocytopenia as the most common AEs.
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Table 7: Treatment Related = Grade 3 TEAEs Reported in >5% of Patients in

Example 2a (N=38)

System Organ Class

40 mg melflufen

55 mg melflufen

decreased

(Preferred Term) hydrochloride hydrochloride
Treatment Treatment Treatment
related related related
=grade 3 grade 4 =2grade 3
n (%) n (%) n (%)

Any treatment-related 33 (87) 19 (50) 6 (100)

grade 3

and/or grade 4

Blood and lymphatic 29 (76) 18 (47) 6 (100)

system disorders

Thrombocytopenia 26 (68) 13 (34) 5(83)
Neutropenia 20 (53) 10 (26) 6 (100)
Anemia 15 (40) 0 2 (33)
Leukopenia 13 (34) 5(13)

Febrile neutropenia 2 (5) 0

Pancytopenia 0 0 1(17)

General disorders and 7 (18) 0 1(17)

administration

site conditions

Asthenia 2 (5) 0 0
Fatigue 2 (5) 0 1(17)
Pyrexia 2 (5) 0 0

Infections and infestations | 3 (8) 0 3 (50)

Pneumonia 3(8) 0 2 (33)
Sepsis 1(17)
Urinary tract infection 1(17)
Investigations (10) 0
Neutrophil count (10 0
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Metabolism and nutrition | 3 (8) 1(3) 0
disorders

Hyperglycemia 3(8) 1(3) 0
Skin and subcutaneous 0 0 1(17)
disorders
Cutaneous rash 0 0 1(17)

Of the 38 patients dosed with 40 mg melflufen in Example 2a, thirteen patients (34%)
experienced Serious TEAEs and 8 patients (21%) experienced treatment-related
Serious TEAEs (Table 8). Seven patients (18%) had TEAEs leading to dose
reduction of melflufen. Three patients (8%) had TEAESs leading to death.

Table 8 Serious TEAEs Related to Melflufen 40 mg in Example 2a

Adverse Event Term Number of patients (%)
Pneumonia 3 (8)
Febrile Neutropenia 2 (5)
Pyrexia 2 (5)
Diarrhoea 1(3)
Escherichia coli sepsis 1(3)
Neutropenia 1(3)

4. Example 2b

Example 2b is the data/results of Clinical Trial Example 2 at:

time point (bi) for the efficacy data, which was approximately 12 months after
time point (a); and

time point (bii) for the safety data, which was approximately 10 months after
time point (a).
The data from example 2b was taken at time point (bi) for the efficacy data during
the clinical trial, which was approximately 12 months after time point (a); and at time
point (bii) for the safety data during the clinical trial, which was approximately 10

months after time point (a);
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4.1 Efficacy Data from Study in Patients with RRMM at time point (bi)

By the data cut-off point (bi), 40 patients with relapsing MM had been dosed with 40

mg of melflufen hydrochloride (the 40 mg dosage excludes the mass of the salt

component) administered over 30 minutes every 3 weeks (21 days) in combination

with weekly dexamethasone (day 1, 8 and 15) or every 4 weeks (28 days) in

combination with weekly dexamethasone (day 1, 8, 15 and 22).

30 patients were evaluable for efficacy (per the protocol, these patients had received

at least two cycles of melflufen and had adequate follow-up assessments). 10

patients were not evaluable for efficacy evaluation due to rapid early progression (8),

or early termination due to adverse events (2).

Of the 30 patients evaluable for efficacy, 15 showed a best response of Minimal

Response (MR) or better: 2 patients achieved very good partial response (VGPR)

and 9 achieved partial response (PR) for an ORR of 41%. Four additional patients

achieved minimal response (MR) for a clinical benefit rate (CBR) of 56%. Table 9

summarises these results. Table 9 also shows the results in the 40 patients treated

with one or more cycle of melflufen.

Table 9: Efficacy Data from Patients Treated with 40 mg Melflufen in Example 2b

n

Very Good
Positive
Response
(PR)

Positive
Response
(PR)

Minimal
Response
(MR)

Stable
Disease
(SD)

Progressive
Disease
(PD)

Overall
Response
Rate
(ORR)

Clinical
Benefit
Rate
(CBR)

Evaluable |30

> 2 cycles

3

10

40%

63%

Evaluable |40

> 1 cycle

11

30%

50%

The overall ORR for evaluable patients is 40% and CBR is 63%.

By the data cut-off, the median duration of response (DOR) was 7.7 months (95%

confidence interveral, 4.6 months to «) based on 11 events in 12 patients, 1 patient

was still alive, had not progressed and was therefore censored at the latest time of
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tumor assessment. This analysis has been performed in all responding patients
(zPR).

Figure 6 shows a Kaplan-Meier Plot of progression free survival (PFS) for all patients
in Example 2b treated with at least one dosage of 40 mg melflufen hydrochloride as
an intravenous dosage over 30 minutes (“ITT”) (n=40), and the efficacy evaluable
patient (“PP”) as described above (n=30). The median progression free survival
(PFS) in the PP-population was 7.9 months (95% CI: 4.1 to 12 months) based on 25
events in 30 patients. 5 patients were still alive, had not progressed and were
therefore censored at the latest time of tumor assessment. The median progression
free survival (PFS) in the ITT-population was 4.3 months (95% CI: 3.7 to 9.5 months)
based on 34 events in 40 patients with available data. 6 patients were still alive, had
not progressed and were therefore censored at the latest time of tumour
assessment. These data suggest that the responses could be of considerable
duration and that also patients with MR and SD may have a benefit of considerable

duration until progression.

As also noted in Section 3.2, it is important that the clinical response data in MM
clinical trials are interpreted in the context of information about the patients' previous
treatment exposure and their refractoriness to previous treatments. Table 10a
summarizes refractory status of the efficacy evaluable patients in Example 2b (data
cut-off (bi)) point based on the IMWG (Palumbo, A., et al, J Clin Oncol (2014) Vol 32,
pages 587-600) definition: relapsed on or within 60 days of last dose of treatment) in
the 29 patients evaluable for efficacy and who had data for assessment for
refractoriness (missing refractoriness data for 1 of the 30 patients). Prior to entry into
the clinical trial, 28 of these were refractory to at least one class of Pls, IMiDs and
alkylators. 17 patients (59%) were double-refractory (PI+IMiD) and 15 patients (52%)

were alkylator-refractory.

15 patients who were previously shown to be refractory to alkylator treatment were
included in the clinical trial. 10 of these patients were shown refractory to

cyclophosphamide, 5 to low dose melphalan, and 3 to high dose melphalan.

Table 10a also summarizes ORR and clinical benefit rate (CBR) per refractory status

patient subgroup.
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Table 10a: Refractory Status at Baseline; Overall Response Rate (ORR) and Clinical
Benefit Rate (CBR) based on Refractory Status of the 29 Patients Evaluable for
Efficacy in Example 2b

Refractory Status® Efficacy evaluable|ORR ( 2 PR) CRR (= MR)
patients (N=29), ([Total 12 of 30 Total 19 of 30
n (%) (40%) (63%)
None 1(3) 1 (100) 1 (100)
Pl 19 (66) 7 (37) 12 (63)
IMiD 24 (83) 9 (38) 15 (63)
Alkylator 15 (52) 8 (53) 11 (73)
Low dose melphalan 5 (17) 2 (40) 3 (60)
High dose melphalan 3 (10) 2 (67) 3 (100)
Cyclophosphamide 10 (34) 6 (60) 8 (80)
Pl + IMID 17 (59) 6 (35) 10 (59)
Pl + IMID + Alkylator 9 (31) 3 (33) 4 (44)
Triple refractory (2 Pl/ImiD +| 10 (34) 3 (30) 7 (70)
1 ImiD/PI)
Pomalidomide refractory 11 (38) 4 (36) 6 (55)
Antibody refractory 2 (5) 0 1 (50)+

aBased on available data for 29 of the 30 efficacy evaluable patients (1 patient with missing data)
b According to the IMWG definition (Rajkumar et al. 2011).

¢ One patient refractory to daratumumab and one patient to elotuzumab.

Similar ORR to the overall ORR (40%) were seen in Pl-refractory (37%), IMiD-
refractory (38%), alkylator-refractory (53%), double-refractory (35%) and triple-
refractory (30%) patients. Thus, good results were seen across patient populations

regardless of refractory status.

Of the 12 patients who had a confirmed PR after melflufen treatment, 6 patients were
documented to be double-refractory (P1+IMiD). The response rate in this double-
refractory population was, thus, better than the response rate in the whole clinical

trial population, where 12 out of 30 patients had a confirmed PR.
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Also of note is that 8 of the 12 responding patients (i.e. those with a confirmed PR)
were alkylator-refractory, so 8 out of the 15 alkylator-refractory patients in the clinical
trial responded with a PR. Further, 5 of the 8 patients who were refractory to an
alkylator as their last line of treatment showed a best response of PR or better
following melflufen treatment (data not included in Table 10a). These data suggest
that melflufen has significant efficacy in alkylator-refractory disease. Thus, melflufen
has promising activity in heavily pre-treated RRMM patients and in highly refractory
patients where conventional therapies have failed, and especially in alkylator-

refractory patients.

Table 10b summarizes exposure to prior medication in the all treated 39 patients
who had data for assessment of refractoriness. Prior to entry into the clinical trial, 36
of the 39 patients had been exposed to three classes of MM drugs (Pls, IMiDs and
alkylators). Thirty-eight (38) of the 39 patients with available data were refractory to
at least one class. Of the 39 patients with refractory data, 24 patients (62%) were
double-refractory (PI1+IMID), 22 patients (56%) were alkylator-refractory and 15
patients (38%) were double- and alkylator-refractory. Thirty-two (32) patients (82%)
were refractory to their last line of therapy. Refractory status was unknown for 1

patient at the time of data cut-off (time point (bi)).

Table 10b: Refractory Status at Baseline; Overall Response Rate (ORR) and Clinical
Benefit Rate (CBR) based on Refractory Status of the 39 Treated Patients in
Example 2b

Refractory Status® Efficacy evaluable|ORR ( =2 PR) CRR (= MR)
patients (N=39), [Total 12 of 30 Total 15 of 30
n (%) (30%) (50%)
None 1(3) 1 (100) 1 (100)
Pl 28 (72) 7 (25) 14 (50)
IMiD 32 (82) O (28) 15 (47)
Alkylator 22 (56) 8 (36) 12 (55)
Low dose melphalan 6 (15) 2 (33) 4 (67)
High dose melphalan 3 (8) 2 (33) 3 (100)
Cyclophosphamide 15 (38) 6 (40) 8 (53)
Pl + IMiD 25 (62) 6 (25) 11 (46)
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Pl + IMiD + Alkylator 15 (38) 3 (20) 6 (40)
Triple refractory (2 PI/ImiD +| 16 (41) 3 (25) 7 (44)
1 ImiD/PI)

Pomalidomide refractory 16 (41) 4 (25) 7 (44)
Antibody refractory 3 (7) 0 1(33)

aBased on available data for 29 of the 30 efficacy evaluable patients (1 patient with missing data)
b According to the IMWG definition (Rajkumar et al. 2011).

¢ One patient refractory to daratumumab and one patient to elotuzumab.

In summary, the available efficacy results in the Example 2b are encouraging. The
clinical data support that melflufen has preserved anti-tumor activity also in double-
refractory and alkylator-refractory MM patients, which is a population that is similar to
the patient population used in the pomalidomide pivotal trial. As discussed above,
the current ORR data and PFS data indicate a significant treatment effect. In
addition, based on the shape of the PFS curves in the pomalidomide pivotal trial and
the ongoing melflufen trial, there is a signal that suggests that
melflufen+dexamethasone may provide a prolonged medical benefit compared to

pomalidomide+dexamethasone for a substantial fraction of the patients.

4.2 Safety Data in Study in Patients with RRMM at time point (bii)

By the data cut-off point for safety data (time point (bii)) 40 patients has been dosed
with 183 doses of melflufen hydrochloride 40 mg over 30 minutes. A total of 11
patients had dose reductions from 40 mg to 25 mg melflufen during the study. All
dose reductions were in connection with AEs of thrombocytopenia/neutropenia.
Seven (7) patients (64%) had dose reductions in connection to thrombocytopenia, 3
patients to neutropenia (27%) and 1 patient (9%) to both thrombocytopenia and

neutropenia.

At time point (bii), thirty-six (36) of the 40 patients treated had discontinued from
treatment for reasons described in Table 11, while 4 patients are still ongoing in the
trial. Eighteen (18) patients had discontinued trial treatment due to AEs. 4 patients
were still in treatment, 3 had completed treatment and 33 patients discontinued from
treatment (18 due to AEs, 12 due to PD, 2 deaths and 1 for other reasons). 29

patients were still in the study (4 patients in treatment and 25 in follow-up), while 11
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patients were off study (8 patients due to death, 1 due to PD, 1 withdrew consent

and 1 lost in follow-up).

Table 11: Disposition among Patients Dosed with 40 mg Melflufen (N=40),

Treatment Duration and Relation to Response in Example 2b

Disposition Number of | Reason for discontinuation n
patients

Ongoing on 4

treatment

Discontinued 36 Completed study ( = 8 cycles of therapy) | 3

treatment Adverse Events? 18
Death 2
Progressive disease 12
Cachexia in progressive disease 1

Discontinued study | 11 Lost to follow-up 1

in follow-up Progressive disease 1
Withdrew consent 1
Death 8

Remain alive and | 25

in follow-up

@ Some patients discontinued due to more than one adverse event and are therefore included in more
than one subcategory: thrombocytopenia 12, neutropenia/febrile neutropenia 3, fever 2, anemia 2,

diarrhoea 1, hypercalcemia 1, unrelated infection 1.

The median number of cycles initiated was 4 (1-14) and the median duration of
treatment was 16.1 weeks (3-61). The 11 patients with dose reductions received a
total of 37 cycles of therapies after dose reduction to 25 mg of melflufen [median 3

cycles [range 1 to 8 cycles]).

The mean dose intensity in patients without dose reduction (N=29) was 3.58 mg/day;
the mean dose intensity with patients with dose reductions to 25 mg (N=11) was 1.31
mg/day while on 40 mg and 0.72 mg/day while on 25 mg. The duration of melflufen

treatment and mean dose intensity is presented in Table 12.
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Table 12: Summary of Exposure to Melflufen in in Example 2b (N=40)

Total number of doses given 183

Median number of cycles per patient (range) 4 (1-14)

Median duration of treatment (range) 16.1 weeks (3 to 61)
Median cumulative dose per patient (range) 120 mg (40 to 440 mg)
Mean dose intensity in patients without dose 1.58 mg/day

Mean dose intensity in patients with dose

reductions (N=11)2 1.31 mg/day

@ Mean dose intensity was calculated as total given dose divided by the number of days of

completed cycles.

The most frequent treatment emerging adverse events (TEAEs) occurring at least
once in a specific patient in the group (including all grades and regardless of
relationship to study drug) included thrombocytopenia (73%), anemia (65%),
neutropenia (65%), pyrexia (43%), asthenia (35%), nausea (28%) and diarrhoea
(25%).

34 (85%) patients experienced treatment-related grade 3 or 4 TEAEs. The most
common treatment related Grade 3 and 4 TEAEs were bone marrow related, such
as reversible thrombocytopenia and neutropenia, which occurred at least once in
63% and 58% of the 40 mg treated patients, respectively. Other common events
included anemia (43%). Hyperglycemia has been reported as treatment-related to
dexamethasone where Grade 3/4 hyperglycemia has occurred in 4 patients (10%) of
the 40 mg treated patients with 1 patient experiencing Grade 4 hyperglycemia. The
incidence of Grade 3-4 pneumonia was 14%. For comparison, the corresponding
incidence for pomalidomide + dexamethasone is 16% according to the Pomalyst
label (FDA Pomalyst label (2015)
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/204026s005s006s008Ibl.
pdf ).

The incidences of treatment related 2 Grade 3 and Grade 4 TEAESs reported in >5%
of patients (n=40) receiving melflufen hydrochloride 40 mg throughout all treatment

cycles are shown in Table 13.

Also provided in Table 13 are a summary of the Grade 23 and Grade 4 TEAEs in6
patients dosed with a higher melflufen hydrochloride dose (55 mg) in Example 1. The

TEAESs are assessed as related to the study treatment. In the 55 mg melflufen
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hydrochloride dose group, all patients developed Grade 3 or Grade 4 neutropenia
and 5 patients out of 6 patients developed Grade 3 or Grade 4 thrombocytopenia. As
shown in Table 13, the incidences of thrombocytopenia and neutropenia were much

lower for the 40 mg melflufen hydrochloride dose.

The occurrences of other 2Grade 3 and Grade 4 TEAEs (i.e. excluding
thrombocytopenia and neutropenia) were low for the 40 mg dosage of melflufen
hydrochloride. Hematologic toxicity was common, but non-hematologic TEAEs were

infrequent.

It was found that the safety profile for melflufen is similar to that for other alkylators,

with neutropenia and thrombocytopenia as the most common AEs.

Table 13: Treatment Related = Grade 3 TEAEs Reported in >5% of Patients (N=40)
in Example 2b

System Organ Class 40 mg melflufen hydrochloride | 55 mg melflufen
(Preferred Term) hydrochloride
Treatment Treatment Treatment
related related related
=grade 3 grade 4 =grade 3
n (%) n (%) n (%)
Any treatment-related 34 (85) 20 (50) 6 (100)
grade 3
and/or grade 4
Blood and lymphatic 33 (82.5) 20 (50) 6 (100)
system disorders
Thrombocytopenia 25 (62.5) 16 (40) 5 (83)
Neutropenia 23 (57.5) 12 (30) 6 (100)
Anemia 17 (43) 0 2 (33)
Febrile neutropenia 2 (5)
Pancytopenia 0 0 1(17)
General disorders and 7(17.5) 0 1(17)

administration

site conditions
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Asthenia 2 (5) 0 0
Fatigue 2 (5) 0 1(17)
Pyrexia 2 (5) 0 0
Infections and infestations | 2 (5) 0 3 (50)
Pneumonia 2 (5) 0 2 (33)
Sepsis 1(17)
Urinary tract infection 1(17)
Investigations 5(12.5) 0
Neutrophil count 4 (10) 0
decreased
White blood cell count 2 (5) 0 0
decreased
Metabolism and nutrition | 3 (8) 1(3) 0
disorders
Hyperglycemia 3(8) 1(3) 0
Skin and subcutaneous 0 0 1(17)
disorders
Cutaneous rash 0 0 1(17)

23 patients of the 40 mg melflufen (+dex) treated patients had reported Grade 3 and
4 neutropenia, 10% pneumonia, 5% febrile neutropenia and 2% (1 patient) each
reported lower respiratory tract infection and parainfluenza virus infection regardless
of relationship to study treatment. Comparative data from the pomalidomide +
dexamethasone arm in the pomalidomide phase 3 study (FDA Pomalyst Prescribing
Information (2015): (FDA Pomalyst label (2015)
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/204026s005s006s008Ibl.
pdf) showed 48% neutropenia, 16% pneumonia, 3% upper respiratory infections and
1% neutropenic sepsis as Grade 3 and 4 events. The Grade 3 and 4 AE rate with
respect to neutropenia and infections was similar between the two studies. A total of
6 of the 57 patients (11%) in the ongoing melflufen study experienced fatal events,
while on treatment or within 30 days of last dose, compared with 13% in the

pomalidomide phase 3 study (EPAR data).
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16 patients (40%) experienced Serious TEAEs and 12 patients (30%) experienced
treatment-related Serious TEAEs (Table 14). 11 patients (32.5%) had TEAEs leading
to dose reduction of melflufen from 40 mg to 25 mg. An overview of dose

modifications due to AEs (interruptions and reductions) is provided in Table 15.

3 patients (8%) had infectious adverse effects with fatal outcomes that were possibly

related to the study treatments.

Table 14 Serious TEAEs Related to Melflufen 40 mg in Example 2b

Adverse Event Term Number of patients (%)
Pneumonia 4 (10)

Febrile Neutropenia 2 (5)

Pyrexia 2 (5)

Diarrhoea 2 (5)

Escherichia coli sepsis 1(2.5)

Neutropenia 2 (5)

Table 15: Dose Interruptions and Reductions in Patients Receiving the Dose 40 mg
(N = 40) in Example 2b

Cycle [Total Total Patients with a |Patients witha  |Cycles with a

length  jnumber of number of |[dose reduction?dose interruption?|dose interruption@

(days) |patients [cycles n (% of total) |n (% of total) n (% of total)
given

21 30 87 11 (37) 17 (57) 32 (37)

28 10 24 2 (20) 3 (30) 3 (13)

@ 10 patients only received one dose due to early progressive disease (PD) and have by definition, no

dose interruption or reduction. Dose interruption is defined as a delay = 1 week.

Prolongation of the cycle length from 21 days to 28 days lead to a decrease in the
proportion of patients with a dose reduction or a dose interruption, as shown in Table
14. Prolongation of the cycle length from 21 days to 28 days also substantially

decreased the incidence of dose interruptions.

Finally, treatment discontinuations due to treatment-related bone marrow

suppression occurred in 14 patients of the 40 safety evaluable patients (35%) after a
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median of 3.5 cycles with thrombocytopenia as the most common event. Ten (10) of
these 14 patients received the dose 40 mg throughout the study until treatment

discontinuation.
5 Discussion of safety data

The clinical trials indicate that the safety profile for melflufen administered in
accordance with the invention is similar to that for other alkylators, where
neutropenia and thrombocytopenia are the most common AEs, followed by anemia
and leukopenia. The incidences of Grade 3 and 4 neutropenia and thrombocytopenia
after 40 mg doses of melflufen administered over 30 minutes are comparable to the
iIncidences observed in studies with low-dose melphalan regimens in combination
with high dose steroids (Richardson, P., et al. British Journal of Haematology (2011)
Vol 153, pages 212 — 221). There have been no reports of syncope, seizures,
ventricular arrhythmias, ventricular tachycardia, ventricular fibrillation, flutter, torsade
de pointes, or sudden deaths in the clinical trials. The combined data indicate that
favourable efficacy results for melflufen administered in accordance with the
invention, as described in Sections 3.2 and 4.2, above, have been observed with no

increase in toxicity when compared to other alkylating agents.
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CLAIMS

1. Use of melflufen (melphalan flufenamide; L-Melphalanyl-4-fluoro-L-phenylalanine
ethyl ester), or a salt thereof, in the manufacture of a medicament for the treatment or
prophylaxis of multiple myeloma, in which the medicament is to be parenterally administered
at a 35 to 45 mg dosage of melflufen (excluding the mass of any salt) and at an infusion rate

of 1.2 to 1.4 mg/min.

2. Use of melflufen, or a salt thereof, according to Claim 1, in which the infusion rate is

1.3 mg/min.

3. Use of melflufen, or a salt thereof, according to Claim 1 or 2, in which the dosage is to

be parenterally administered over 25 to 35 minutes.

4.  Use of melflufen, or a salt thereof, according to Claim 1, 2 or 3, in which the dosage of

melflufen (excluding the mass of the salt) is 37.5 to 42.5 mg, preferably 40 mg.

5. Use of melflufen, or a salt thereof, according to any preceding claim, in which the

dosage of melflufen is to be parenterally administered over around 30 minutes.

6.  Use of melflufen, or a salt thereof, according to any preceding claim, in which the

dosage of melflufen is to be parenterally administered as an intravenous infusion.

7. Use of melflufen, or a salt thereof, according to any preceding claim, in which the
multiple myeloma is relapsed, refractory and/or relapsed refractory multiple myeloma, for
example refractory to at least one drug from a class of drugs selected from protease inhibitors
(PIs), immunomodulatory drugs (IMiDs) or alkylators; for example at refractory to least one

alkylator; and/or, for example, refractory to at least pomalidomide and/or daratumumab.

8. Use of melflufen, or a salt thereof, according to any preceding claim, in which the
multiple myeloma is relapsed and/or relapsed refractory to at least lenalidomide; and more
especially to at least lenalidomide and 2, 3 or 4 other drugs including at least one protease

inhibitors (PIs) and immunomodulatory drugs (IMiDs).

9. Use of melflufen, or a salt thereof, according to any preceding claim, in which the
medicament is to be parenterally administered simultaneously, sequentially or separately with
one or more further therapeutic agent(s).
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10. Use of melflufen, or a salt thereof, according to Claim 9, in which the further therapeutic

agent is dexamethasone.

11.  Use of melflufen, or a salt thereof, according to any preceding claim, in which the
medicament is to be parenterally administered as a pharmaceutical solution having a volume

of 200 to 500 ml, preferably 350 ml.

12.  Use of melflufen, or a salt thereof, according to any preceding claim, in which the
medicament is to be parenterally administered as a pharmaceutical solution comprising a

physiologically acceptable solution, for example a glucose solution.

13.  Use of melflufen, or a salt thereof, according to any preceding claim, in which the
medicament is to be parenterally administered as a pharmaceutical solution and in which the
concentration of melflufen, or a salt thereof, in the pharmaceutical solution is 1.2 mg/mL or

less, for example 0.2 to 1.2 mg/mL.

14.  Use of melflufen, or a salt thereof, according to any preceding claim, in which the
medicament is prepared from a lyophilized pharmaceutical preparation comprising melflufen,

or a salt thereof, and optionally sucrose.

15.  Use of melflufen, or a salt thereof, according to any preceding claim, in which the
dosage of melflufen, or a salt thereof, is to be taken on day 1 of a cycle of 21 days or a cycle

of 28 days.

16. Use of melflufen, or a salt thereof, according to Claim 15, in which the cycle is to be

repeated from 1 to 9 times, preferably from 2 to 7 times, for example 4 times.

17. Use of melflufen, or a salt thereof, according to Claim 15 or 16, in which
dexamethasone (for example 40 mg of dexamethasone) is to be administered on day 1 in a
cycle; and optionally also to be administered on days 8 and 15 of a 21 day cycle, or optionally

also to be administered on days 8, 15 and 22 of a 28 day cycle.
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