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COMPOSITIONS AND METHODS FOR TREATING
DIFFUSE LARGE B CELL LYMPHOMA

RELATED APPLICATION

{663} This application claims the benefit of priority of U.S. Provisional Application No.
62/571,870, filed Gctober 13, 2017, which is hereby incorporated by reference in its entirety

for ali purposes.

FIELD OF THE INVENTION

[062] The present invention relates to the field of cancer therapeutics. In particular, the
present mvention relates to the treatment of relapsed or refractory diffuse large B cell
lymphoma (DLBCL) using a combination therapy comprising blinatwmomab and/or a
blinaturnomab variant, and pembrolizumab, a pembrolizumab vanant and/or an antigen-

binding fragment thercof.

BACKGROUND

(6631 The annual meidence of non-Hodgkin lvmphoma (NHL} in Europe and the USA 1s
estimated to be 15 to 20 cases/ 100,000 (Fisher and Fisher, 2004). DLBCL 1s the most common
lvmphotd malignancy in adults, accounting for 31% of all NHL in Western countries and 37%
of all B-cell tumors worldwide (NHL classification project, Blood 1997, Swerdlow et al, WHO
classification 2016). The peak incidence of DLBCL is in the seventh decade (Martelli et al,
2013}, with incidences increasing from 0.3/100.000/v (35-39 vears) to 26.6/100,000/y (80-84
vears; Morgan et al, 1997).

[004] According to the World Health Organization (WHO) classification, DLBCL
corresponds to a group of lymphoid malignancies composed of Targe cells with vesicular nucles,
prominent nucleol, basophilic cytoplasm and an unusually high proliferation rate. Diffuse
large B-cell lymphoma is biclogically and clinically heterogencous, with subgroups defined by
morphology, immunophenotype, genetic alterations, and transcriptional patiems.  Although
most cases anse de novo, some are progression or transformation of less aggressive lvmphoma,

e.g., chromic lyvmphoeytic leakemia or follicular lvmphoma (Hartge and Wang, 2004). Despite
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this heterogeneity, and with the exception of the pnmary central nervous svstem (CNS)
DLBCL, DLBCL is generally treated in a similar way (Gisselbrecht et al, 2010).

[0¢5] Overall, DLBCLs are aggressive but potentially curable malignancies. Cure rate is
particularly high in patients with limited discase, with a S-year progression free survival (PFS)
ranging from 80 1o 85%. Patients with advanced disease or syraptomatic disease have a 5-vear
PFS of approximately 50%.

{6067 The choice ofthe first hine treatment for patients with DLBCL is based on the individual
1PI score and age. This leads to 3 major subgroups of DLBCL patients: elderly patients (> 60
vears, aalPl = 0-3), voung patients with low risk (< 60 vears, aalPl = 0-1} and young patients
with high risk (< 60 years, aalPl = 2-3; Martelh et al, 2013). Rituximab cyclophosphamide,
doxorubicin, vincnstine, and predmisone (R-CHOP) given every 14 or 21 dayvs is the
comerstone of first-line therapy for DLBCL (Zelenctz et al, 2016; Tilly et al, 2013), particularly
for elderly patients and vounger patients with low risk features. For elderly patients, the
mtroduction of a “pre-phase™ consisting of vincristine and prednisone may help reduce
toxicitics.  Younger patients with low risk featurcs may also be treated with rituximab,
doxorubicin, cyclophosphamide, vincristine, bleomycin, and predmisone (RACVBP) without
radiotherapy or R-CHOP2 1 with radictherapy for bulky disease. Young patients with high risk
represent the greatest current challenge in the front-line treatment of DLBCL. Around 30% of
these patients are refractory to front-hine R-CHOP. Several options in addition to R-CHOP are
being considered, nclading enrollment in chinical trials or use of high dose chemotherapy with
autologous hematopotetic stem cell transplantation (HSCT). Autologous HSCT is carrently
only reconumended i eligible patients with DLBCL who did not achieve complete response
{CR) after first Ime chemotherapy or in patients with chemosensitive relapse (Barosi et al,
2003},

(0677 Despite the improvements observed since the introduction of ntuximab into front-hine
treatments, relapse is observed i 10-20% of patients with low IPI and 30-50% n tugh 1P}
patients.  Various salvage regimens are currently used in r/r DLBCL. The CORAL study
demonstrated no differences in response rates when using either nituximab, ifosfaumide,
carboplatin, etoposide (RICE) or rituximab, dexamethasone, cytarabine {also known as Ara-C)
and cisplatin (R-DHAP) followed by autologous HSCT, with an overall response rate (ORR)
of 63%. COne third of patients did not respond to chemotherapy and only one half were able to
proceed to autologous HSCT, Qutcomes were particularly poor for patients that had received

prior rtuximab or bad relapsed within 1 vear of diagnosis {Gisselbrecht et al, 2010).
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Allogencic HSCT 1s considered for a select group of patients with relapsed DLBCL (Friedberg,
2011}, However, this treatment s associated with a high treatment related mortality rate (up
10 ~25%).

[0¢68] For patients who have an inadequate response to, or who are not candidates for,
mtensive salvage regimens or HSCT, prognosis is poor with no defined standard of care. A

clear need exists in the art for new methods and compositions for treating DLBCL.

SUMMARY

10091  The present disclosure 1s based on the discovery that combination therapy comprising
bhinatomomab and pembrolizumab, a pembrolizumab variant and/or an antigen-binding
fragment thercof 1s uscfidl in the treatment of diffuse large B cell lvmphoma (DLBCL).

[6108] Accordingly, in one aspect, a method of treating DLBCL in a subject comprising
administenng blinatimomab or a blinatumomab variant to the subject, and administering
pembrolizumab, a pembrolizumab variant or an antigen-binding fragment thereof to the
subject, 15 provided.

[081]  In cortain exemplary embodiments, the DLBCL 15 refractory to previous therapy or is
relapsed after previous therapy.

[612] In conain exemplary embodiments, the blinatumomab or the blinatumomab variant is
administered to the subject systemically, ¢.g., by continucus miravenous wfusion (CIVI), In
other exemplary embodiments, the pembrolizamab, the pembrolizumab variant or the antigen-
binding fragment thercof is adnunistered to the subject systemically, e.g., by IV,

[013] In certain exemplaryv embodiments, a first dose of the blmatumomab or the
bhnatomomab vartant i1s admunistered to the subject prior to the administration of a first dose
of the pembrolizumab, the pembrolizumab variant or the antigen-binding fragment thereof or
concomitant with the administration of a first dose of the pembrolizumab, the pembrolizumab
variant or the antigen-binding fragment thercof.

[034] In certain exemplary embodiments, the blinatumomab or the blinatumomab variant is
adomunistered datly. In certain exemplary embodiments, a secondary dose of pembrolizumab,
pembrolizumab varant or antigen-binding fragment thercof 1s administercd approximately 21
davs afier the first dose of the pembrolizumab, pembrolizumab variant or antigen-binding

fragment thereof. In certain exeraplary cmbodiments, one or more additional secondary doses
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of pembrolizamab, pembrolizumab vanant or antigen-binding fragment thercof are
administered approxamately every 21 days.

035 In cortain exemplary embodiments, the pembrolizumab, the pembrolizumab variant or
the antigen-binding fragment thercof is administered at a dose of about 200 mg. In ceortain
exemplary embodiments, the blinatumomab or the blinatumomab vanant 1s administered at an
mitial dose of at least about 9 pg. In certain cxemplary embodiments, the blinatumomab or the
blinatumomab variant is administered at a maintenance dose of about 28 ug, about 56 ug or
about 112 pg.

[036] In cortain exemplary embodiments, the blinatumomab or the blinatumomab variant is
adnunistered 1o a first treatment cycle, followed by a treatment-free cyele, followed by one or
more consolidation cvcles.

{617}  In certain exemplary embodiments, the first treatment cycle is between about 49 and
about 63 days. In certain exemplary embodiments, the first treatment cycle is about 36 days.
(18] I certain cxemplary embodiments, the treatment-free cycle is between about 14 and
about 28 days. In certain exemplary embodiments, the treatment-free cycle 1s about 21 dayvs.
[619] In certain exemplary embodiments, the one or more consolidation cyveles are cach
between about 14 and about 28 days. In certain exemplary embodiments, the one or more
consolidation cycles are cach about 21 days.

10201 In certain exemplary embodiments, the first dose of the blinatumomab or the
blinatomomab variant 15 administered to the subject on day 1 and the first dose of the
pembrolizumab, the pembrolizumab vanant or the antigen-binding fragment thereof is
administered to the subject on day 1. In other exemplary embodiments, the first dose of the
blinatumomab or the bhinatomomab vanant 1s adounistered to the subject on day 1 and the first
dose of the permbrolizomab, the pembrolizumab variant or the antigen-binding fragment thercof
1s administered to the subject on about day 15, In still other exemplary embodiments, the first
dose of the blinatumomab or the blinatumomab variant is administered to the subject on day |
and the first dose of the pembrolizomab, the pembrolizumab variant or the antigen-binding
fragment thereof is administered to the subject on about day 19

[621] In another aspect, a method of treating DLBCL n a subject comprising admimsiering
a dose of about 9 pg blinatmomab or a blinatumomab vanant to the subject on each of
treatment days 1 to 7, and administering an initiad dose of abouat 200 mg pembrolizumab, a

pembrolizumab vanant or an antigen-binding fragment thereof to the subject on treatment day
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1, and one or more subsequent doses ot about 200 mg pembrolizumab, a pembrolizumab
variant or an antigen-binding fragment thereof approximately every 21 days, 1s provided.
022} In certain exemplary envbodiments, the method further comprises administering a dose
of about 28 pg blinatumomab or a blinatumomab variant to the subject on each of treatment
davs 8 to 14, and optionally a dose of about 112 pg blinatumomab or a blinatumomab vanant
to the subject on each of treatment davs 22 10 56, or a dose of about 56 pg blinatumomab or a
blinatumomab variant to the subject on cach of treatment davs 15 to 56. In other exemplary
embodiments, the method further comprises administening a dose of about 28 pg blinatumomab
or a blmatumomab variant to the subject on cach of treatment davs 8 to 56,

10231 In certaim exemplary embodiments, the method further comprises a treatment-free cyele
m which blinatumomab or a blinatumomab variant s not adminisiered to the subject for
between about 14 and about 28 days, optionally wherein the treatment-free cycle is about 21
davs and/or further comprising one or more consclidated eycles wherein about 29 pg, about 56
ug or about 112 pg of blinatumomab or a blinatumomab variant is administered to the subject
daily for between about 14 and about 28 days. In other exemplary embodiments, the one or
more consohidated cyeles are each about 21 days.

16241 In another aspect, a method of treating DLBCL in a subject comprising administering
a dose of about 9 ug bhinatamomab or a blinatumomab variant to the subject on cach of days 1
to 7 of a fust treatment cycle, and administering an wwtial dose of about 200 mg
pembrolizumab, a pembrolizamab variant or an antigen-binding fragment thereof to the subject
on day 15 of the first treatment cyele, and one or more subsequent doses of about 200 mg
pembrolizumab, a pembrolizumab varant or an antigen-binding fragment thercof
approxamately every 21 days, is provided.

10251 In certain exemplary embodiments, the method further comprises administering a dose
of about 28 ug blinatumomab or a blinatumomab vanant to the subject on cach of treatment
days 8 to 56,

[026] In certain exemplary embodiments, the method further comprises a treatment-free cyele
i which blinatumomab or a blinatumomab variant s not adminmsiered to the subject for
between about 14 and about 28 days, optionally wherein the treatment-free cycle is about 21
days and/or further comprising one or more consolidated cveles wherein about 29 pg, about 56
tg or about 112 pg of blinatumomab or a blinatumomab variant is administered to the subject
daily for between about 14 and about 28 days. In other exemplary embodiments, the one or

more consohidated cveles are each about 21 days.
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[027] In another aspect, a method of treating DLBCL in a subject comprising administering
a dose of about 9 ug blinatumomab or a blinatumomab variant to the subject on each of days 1
to 7 of a first treatment cvele, and administering an minial dose of about 200 mg
pembrolizumab, a pembrolizumab vanant or an antigen-binding fragment thereof'to the subject
on day 19 of the first treatment cycle, and one or more subsequent doses of about 200 mg
pembrolizumab, a pembrolizumab variant or an  antigen-binding fragment thereof
approximately every 21 days, is provided.

[028] In cortain exemplary embodiments, the method compnises administering a dose of about
28 pg bimatumomab or a blinatomomab variant to the subject on each of days 8 to 14 of the
first treatment cvele, optionally admunistering a dose of about 112 pg blinatumomab or a
bhinatumomab variant to the subject on each of days 22 to 56 of the first treatment cycle or
administering a dose of about 36 ug blinatumomab or a blinatumomab variant to the subject
on cach of days 15 to 56 of the first treatment cvele. In other exemplary embodiments, the
method comprises administering a dose of about 28 yg blinatumomab or a blinatomomab
variant to the subject on each of days # to 56 of the first treatment cycle.

6291 In cortain exemplary embodiments, the mcthod further comprises a treatment-free cvele
m which blinatumomab or a blinatumomab vanant is not administered to the subject for
between about 14 and about 28 days, optionally wherein the treatment-free cycle i3 about 21
days and/or further comprising one or more consolidated cycles wherein about 29 pg, about 56
ug or about 112 ug of blinatumomab or a blinatumomab variant is admuustered to the subject
daily for between about 14 and about 28 days. In other exemplary embodiments, the one or
more consohidated cveles are cach about 21 days.

[030] In another aspect, a method of treating DLBCL in a subject comprismg administering
a dose of about 9 ug blinatumomab or a blinatumomab variant to the subject on cach of days 1
to 7 of a first treatment cycle, and a dose of about 28 pg blinatumomab or a blinatumomab
variant to the subject on each of days & to 56 of the first treatment cyele, and adoinistering an
mitial dose of about 200 mg pembrolizumab, a pembrolizumab variant or an antigen-binding
fragment thercof to the subject on treatment day 1, and one or more subsequent doses of about
200 mg pembrolizumab, a pembrolizemab varant or an antigen-binding fragment thereof
approximately every 21 days, is provided.

[031] in another aspect, a method of treating DLBCL. in a subject comprising, administering

a dose of about 9 ug bhinatamomab or a blinatumomab variant to the subject on cach of days 1
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to 7 of a first treatment cycle, a dose of about 28 g blinatumomab or a blinatumomab varant
to the subject on each of days 8 to 14 of the first treatment cycle, and a dose of about 112 ug
blinatumomab or a blinatumomab variant to the subject on cach of days 15 to 56 of the first
treatment cycle, and admimstering an initial dose of about 200 mg pembrolizemab, a
pembrolizumab variant or an antigen-binding fragment thercof to the subject on day 1 of the
first treatment cycle, and one or more subsequent doses of about 200 mg pembrolizumab, a
pembrolizumab variant or an antigen-binding fragment thereof approximately every 21 days,
i provided.

{6321 o another aspect, a method of treating DLBCL in a subject comprising administernng
a dose of about 9 ug blinatumomab or a blinaturnomab variant to the subject on each of days |
to 7 of a first treatment cvcle, a dose of about 28 pg blinatumomab or a blinatumomab variant
to the subject on each of days & to 14 of the first treatment cycle, and a dose of about 56 pg
blinatumomab or a blinatumomab variant to the subject on each of davs 15 to 36 of the first
treatment cvele, and administering an mitial dose of about 200 mg pembrolizumab, a
pembrolizumab variant or an antigen-binding fragment thercof to the subject on day 1 of the
first treatment cycle, and one or more subsequent doses of about 200 mg pembrolizumab, a
pembrolizumab variant or an antigen-binding fragment thereof approxamately every 21 davs,
is provided.

[633] In another aspect, a method of treating DBLBCL in a subject comprising administering
a dose of about 9 ug blinatamomab or a blinatumomab variant to the subject on cach of days 1
to 7 of a first treatment cvcele, and a dose of about 28 pg blinatumomab or a blinatumomab
variant to the subject on cach of days 8 to 36 of the first treatment cycle, and administering an
mitial dose of about 200 mg pembrolizumab, a pembrolizumab vaniant or an antigen-binding
fragment thereof to the subject on day 15 of the first treatment cyele, and one or more
subsequent doses of about 200 mg pembrolizumab, a pembrolizumab variant or an antigen-
binding fragment thercof approximately every 21 days, is provided.

[034] In another aspect, a method of treating DLBCL in a subject comprising administering
a dose of about 9 ug blinatamomab or a blinatumomab variant to the subject on cach of days 1
to 7 of the first treatment cyvcle, adose ofabout 28 ug blinatumomab or a blinatumomab variant
to the subject on cach of days 8 to 14 of the first treatment cycle, and a dose of about 112 pg
blinatomomab or a blinatumomab variant tc the subject on each of days 15 to 56 of the first
treatment cyele, and admnistering an initial dose of about 200 mg pembrolizumab, a

pembrolizumab variant or an antigen-binding fragment thereof to the subject on day 19 of the
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first treatment cycle, and one or more subsequent doses of about 200 mg pembrolizumab, a
pembrolizumab variant or an antigen-binding fragment thereof approximately every 21 days,
i provided.

[635] In another aspect, a method of treating DLBCL in a subject comprising administering
a dose of about 9 ug bhinatamomab or a blinatumomab variant to the subject on cach of days 1
to 7 of the first treatment cvele, adose of about 28 ug blinatumomab or a blinatumomab variant
to the subject on each of days 8 to 14 of the first treatment cycle, and a dose of about 56 ug
blinatumomab or a blinatumomab variant to the subject on cach of days 15 to 56 of the first
treatment cycle, and administering an initial dose of about 200 myg pembrolizumab, a
pembrolizumab variant or an antigen-binding fragment thercof to the subject on day 19 of the
first treatment cvcele, and one or more subsequent doses of about 200 mg pembrolizumab, a
pembrolizumab variant or an antigen-binding fragment thergof approximately every 21 days,
is provided.

[636] In another aspect, a method of treating DLBCL in a subject comprising administening
adose of about 28 ug, about 56 pg, or about 112 pg bhinatumomab or a blinatumomab vanant
to the subject daily starting at treatment day 1, and admunistering an mitial dose of about 200
mg pembrolizamab, a pembrolizumab variant or an antigen-binding fragment thercof
approximately every 21 days starting at treatment day 1, is provided.

[6377 In another aspect, a method of treating DLBCL in a subject comprising administening
adose of about 28 ug, about 56 pg, or about 112 pg bhinatumomab or a blinatumomab vanant
to the subject daily starting at treatment day 1, and admunistering an mitial dose of about 200
mg pembrolizomab, a pembrolizumab variant or an antigen-binding fragment thercof
approximately every 21 days starting at treatment day 15, is provided.

[038] In another aspect, a method of treating DLBCL in a subject comprising administering
a dose of about 28 ug, about 56 pg, or about 112 ug blinatumomab or a blinatumomab vanant
to the subject daily starting at treatment day 1, and admuinistering an initial dose of about 200
mg pembrolizomab, a pembrolizumab variant or an antigen-binding fragment thercof
approximately every 21 days starting at treatment day 19, is provided.

[039] In another aspect, blinatumomab or a blinatumorab variant for use in treating DLBCL
i a subject in combination with pembrolizamab, a pembrolizumab variant or an antigen-

binding fragment thereof. is provided.
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[040] In another aspect, pembrolizumab, a pembrolizimab variant or an antigen-binding
fragment thereof for use in treating DEBCL in a subject in combination with blinatumomab or
a blinatumomab variant is provided.

[041] In cortain exemplary embodiments, the DLBCL is refractory to previous therapy or is
relapsed after previous therapy.

[642] In certain exemplary embodiments, the blinatomomab or the blinatumomab variant is
administered to the subject systemically, ¢.g., by continuous miravenous infusion (CIVI). In
other exemplary embodiments, the pembrolizamab, the pembrolizumab variant or the antigen-
binding fragment thereof 1s admimistered to the subject svstemically, e.g., by [V,

{0431 In certain excmplary ¢mbodiments, a first dose of the bhnatomomab or the
blinaturnomab vanant 15 administered to the subject prior to the admiunistration of a first dose
of the pembrolizumab, the pembrolizumab variant or the antigen-binding tragment thereof or
concomitant with the administration of a first dose of the pembrolizamab, the pembrolizumab
variant or the antigen-binding fragment thereof.

[644] In conain exemplary embodiments, the blinatumomab or the blinatumomab variant is
administered daily. In certain exemplary embodiments, a secondary dose of pembrolizumab,
pembrolizumalb variant or antigen-binding fragment thereof is administered approximately 21
dayvs after the first dose of the pembrolizumab, pembrolizumab variant or antigen-binding
fragment thercof. In certamn exemplary embodiments, one or more additional secondary doses
of pembrolizumab, pembrolizumab vartant or antigen-binding fragment thereof are
administered approximately every 21 days.

6451 i cortam cxerplary embodiments, the pembrolizumab, the pembrolizinmab variant or
the antigen-binding fragment thercof is administered at a dose of about 200 mg. In certain
excraplary embodiments, the blinatomomab or the blinatumomab vanant 1s administered at an
mitial dose of at least about 9 pug. In certain exemplary embodiments, the blinatumomab or the
blinatumomab variant is administered at a maintenance dose of about 28 g, about 56 ug or
about 112 pg.

[¢461 In cortain exemplary embodiments, the blinatumomab or the blinatumomab variant is
administered in a first treatment cycle, followed by a treatment-free cycle, followed by one or
more consohidation cycles.

{0647} In certain exemplary embodiments, the first treatment cvele is between about 49 and

about 63 days. In certain exemplary embodiments, the first treatment cyele is about 56 days.
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[648] In certamn exemplary embodiments, the treatment-free cycle 1s between about 14 and
about 28 days. In certain exemplary embodiments, the treatment-free cycle 1s about 21 days.
{6491 In certain exemplary embodiments, the one or more consohdation cyveles are cach
between about 14 and about 28 days. In certain exemplary embodiments, the one or more
consolidation cycles are each about 21 days.

10501 In certain exemplary embodiments, the first dose of the blinatumomab or the
blinatumomab variant is administered to the subject on day 1 and the first dose of the
pembrolizumab, the pembrolizumab vanant or the antigen-binding fragment thercof is
administered to the subject on day 1. In other exemplary embodiments, the first dose of the
blinatumomab or the blinatumomab variant is administered to the subject on day 1 and the first
dose of the pembrolizamab, the pembrolizumab vanant or the antigen-binding fragment thercof
15 admimstered to the subject on about day 15, In still other exemplary embodiments, the first
dose of the blinatimomab or the blinatumomab variant 1s administered to the subject on day 1
and the first dose of the pembrolizomab, the pembrolizumab variant or the antigen-binding
fragment thereof 15 administered to the subject on about day 19

[031] In another aspect, a medicament comprising blinatumomab or a blinatumomab vartant
for use 1 treating BLBCL in a subject in combination with perabrolizumab, a pembrolizumab
variant or an antigen-binding fragment thereof, is provided.

[052] In another aspect, a medicament comprising pembrolizumab, a pembrolizumab variant
or an antigen-binding fragment thercof for use in treating DEBCL i a subject in combination
with blinatimomab or a blinatumomab variant is provided.

6331 In cortain exemplary embodiments, the DLBCL is refractory to previous therapy or is
relapsed after previous therapy.

[054] In certain exemplary embodiments, the blinatumomab or the blinatumomab variant is
adnunistered to the subject systemically, ¢.g., by contimuous intravenous infusion {(CIVI). In
other exemplary embodiments, the pembrohizumab, the pembrolizumab variant or the antigen-
binding fragment thercot 1s administered to the subject systemically, e.g., by IV,

{6351 In certain exemplary embodiments, 3 first dose of the blmatumomab or the
blinatumomab variant is administered to the subject prior to the adnunistration of a first dose
of the pembrolizumab, the pembrolizamab variant or the antigen-binding fragment thercof or
concomtant with the administration of a first dose of the pembrolizumab, the pembrolizzimab

variant or the antigen-binding fragment thereof.

10
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[636] In certain exemplary embodiments, the blinatumomab or the blinatumomab vanant 1s
administered datly. In certain exemplary embodiments, a secondary dose of pembrolizumab,
pembrolizumalb variant or antigen-binding fragment thereof is administered approximately 21
dayvs after the first dose of the pembrolizumab, pembrolizumab variant or antigen-binding
fragment thercof. In certamn exemplary embodiments, one or more additional secondary doses
of pembrolizumab, pembrolizumab variant or antigen-binding fragment thereof are
administered approxunately cvery 21 days.

[057] In certain exemplary embodiments, the pembrolizumab, the pembrolizumab vanant or
the antigen-binding fragment thereof is admimisiered at a dose of about 200 mg. In certain
exernplary embodiments, the blinatumomab or the blinatumomab vanant is adninistered at an
mitial dose of at least about 9 pg. In certain exemplary embodiments, the blinatumomab or the
blinaturnomab variant is administered at a mamtenance dose of about 28 pg, about 56 ug or
about 112 pg.

[658] In corain exemplary embodiments, the blinatumomab or the blinatumomab variant is
administered in a first treatment cycle, followed by a treatment-free cycle, followed by one or
more consohidation cycles.

[659] In certain exemplary embodiments, the first treatment cvele is between about 49 and
about 63 days. In certain exemplary embodiments, the first treatment cvele is about 36 days.
[660] In certam exemplary embodiments, the treatment-free cycle is between about 14 and
about 28 days. In certain exemplary embodiments, the treatment-freg cycle is about 21 days.
[661] o certain cxemplary embodiments, the one or more consolidation cveles are cach
between about 14 and about 28 days. In certain exemplary embodiments, the one or more
consolidation cycles are each about 21 days.

[062] In certain oxemplary embodiments, the first dose of the blinatumomab or the
blinatumomab vanant is administered to the subject on day 1 and the first dose of the
pembrolizumab, the pembrolizumab vanant or the antigen-binding fragment thereof is
administered to the subject on day 1. In other exemplary embodiments, the first dose of the
blinatumomab or the blinatimomab varnant is administered to the subject on day 1 and the first
dose of the pembrolizumab, the pembrolizumab varant or the antigen-binding fragment thereof
is administered to the subject on about day 15, In still other exemplary embodiments, the first
dose of the blinatumomab or the blinatumomab variant is administered to the subject on dav 1
and the first dose of the pembrolizinnab, the pembrolizumab variant or the antigen-binding

fragment thereot 1s administered 1o the subject on about day 19.

Bl
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[663] The summary of the disclosure descnbed above is non-hmuting and other features and
advantages of the disclosed biomarkers and methods will be apparent from the following

drawings, the detailed description of the disclosure, the example and the claims.

BRIEF DESCRIPTION OF THE BRAWINGS

[064] Fig. I depicts the study design and treatment schema for bhnatumomab and
pembrohizumab combination therapy cohorts. DLT = dose limiting toxicity; MTD = maximum
tolerated dose. The first cycle of blinatumomab will be 8 weeks in duration, followed by a 28-
day (x 3 days) blinatmmomab treatment-free interval. A sccond consolidation cycle of
bhinatumomab will be 28 days in duration at the same dose as the first cycle, starting at 9 pg/day
with weekly dose escalations until the target dose is reached, if subject has stable disgase or
partial/complete response after cycle 1. Pembrolizumab will be started on study day 15 for
cohort Ta, will be staried study day 1 for cohorts ib, b, and [ilb, and will be started study day
19 for cohorts la and Hla, and administered Q3 weeks until disease progression for up to 35
cycles.  Part 1. To determine maximum tolerated dose (MTD} of blinatumomab in
combination with pembrolizumab. The MTD will be defined as the dose level at which <1 of
6 subjects experience a dose hmiting toxicity (DLT) or the maximum admimstered dose
{(MAD) PPart 2 Expansion cohort to estimate the efficacy of the combination of
blinatomomab and pembrolizumab. Dosing will be determined based on the MTD of
blinatumomab established in part 1. DLTs will be continuously monitored to ensure they do
not reach a pre-defined threshold. “For cohorts la, {fa and 1Ha, the DLT observation period
will begin on the same day as the first dose of pembrolizumab {day 15 for Ia and day 19 for {ia
and Hia} and will continue for 42 days. For cohort Ib, the DLT observation period will begin
onday 1 of the start of the combination of pembrolizumab/blimatumomab, and continue for 42
days. Forcohorts Ib, and Hib, the DLT observation period will begin once the blinatumomab
target dose (28 pg/day on day 8, 112 yg/day on day 13, or 36 ug/day on day 15 for cohorts I,
11b, and [iIb, respectively) is reached and will continue for 28 davs. A dose level review team
{(DLRT) will review the available data to deternune if blinatumomab is safe and tolerable as
defined by DLT criteria. “Dosing for the Part 2 expansion cohort will be based on the safety
of the combination of blinatumomab and pembrolizumab and the MTD of bhinatumomab in
Part 1.

10651 Fig. 2 schematically depicts (A} blinatumomab structore and (B) the mode of action of

blinatumomab.
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[066] Fig. 3 depicts a table showing the schedule of Assessments for Cohort fa (and for Part
2 if MTD 15 Reached in Cohort Iay. AE = adverse event; CBC = complete blood count; CNS
= central nervous system; CR = complete response; CSF = cercbrogpinal fhuid; CT = computer
tomography; DLBCL = diffuse large B cell lymphoma; ECOG = Hastern Cooperative
Oncology Group, FDG = fluorodeoxyglucose; FU = tollow up; IV = miravenous; LTFU = long
term follow-up; MRD = minimal residual disease; MRI = magnetic resonance mmaging; MTD
= maximum tolerated dose; NGS = next gencration sequencing: PET = positron emission
tomography; PK = pharmacokinetics; PRO = patient reported outcomes; SAE = serious adverse
gvent. *A safety follow-up will occur 30 days (+7 days) after last dose of gach protocol
specified therapy. PAll procedures completed on the first day of study treatment must be
completed prior to the imitiation of protocol-required therapy.  “The inttial dose of
blinaturnomab will be 9 ug/day and the dose will be escalated at weekly intervals until the
target dose is reached. See Figure 1. ‘Pembrolizumab will be administered starting on study
day 15 (21-day cycles).

667 Fig. 4 depicts a table showing the schedule of pembrolizumab dosing and related
assessments for Cohort Ia (and for Part 2 «f MTD is reached in Cohort Iay. CBC = completed
blocd count; FU = follow-up; MTE = maximum tolerated dose; PK = pharmacokinetic,
*Pembrolizumab anti-drug antibodies (serum) will be collected at pre-dose (trough) within 24
hours before the following infusions of pembrolizumab: 1 {study day 13}, 2 (study day 36), 4
{study day 78), 6 (study day 120}, 8 (study day 162), and every 4 mfusions thereafter, and 30
davs after discontinuation of pembrolizomab {or until the sobject starts new anticancer
therapy). "Pembrolizumab PK pre-dose samples (serum) will be collected within 24 hours
before the following infusions of pembrolizamab: on the first day of pembrolizamab treatment
{study day 13) and at pembrolizumab cycles 2 (study day 36}, 4 {(study day 78}, 6 (study day
20}, and 8 (study dav 162}, then every 4 ¢ycles. (See Fig. 3.) °PK post-dose samples will be
collected 30 minutes post infusion on the first day of pembrolizamab treatment (study day 15),
then on dayvs 2 (study day 16}, 8 (studv dav 22}, and 15 (study day 29} of cvele 1 of
pembrolizumab, cycle 8 day 1 {(study day 162}, and 30 days after discontinuation of
pembrolizumab. (Sce Fig. 3.}

[068] Fig. 5 depicts a table showing the schedule of pembrolizumab dosmng and related
assessments for cohorts Ib, Ilb, and Iib (and for part 2 if MTD is reached in any of these
cohorts). CBC = completed blocd count; FU = follow-up; MTD = maximum tolerated dose;

PK = pharmacokinetic. Pembrolizumab anti-drug antibodies (serum) will be collected at pre-
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dose (trough) within 24 hours before the following mfusions of pembrolizumab: 1 (study day
1}, 2 (study day 22), 4 {study day 64), 6 (study day 106}, & (study day 148}, and every 4
mfusions thereafter, and 30 days after discontimuation of pembrolizamab {(or until the subject
starts new anticancer therapy). Pembrolizumab PK pre-dose samples (serum) will be collected
within 24 hours before the following infusions of pembrolizumab: on the first day of
pembrolizumab (study day 1) and at pembrolizumab cveles 2 (study day 223, 4 (study day 64),
6 (study day 106), and 8 (study day 148), then every 4 cycles. (See Fig. 5.) PK post-dose
sampies will be collected 30 munutes post infusion on the first day of pembrolizumab (study
day 1}, then on days 2 (study dav 2), & (study day 8}, and 13 {studv day 15) of pembrolizumab
cycle 1, cycle 8 day 1 {(study day 148}, and 30 days after discontinuation of pembrolizumab.
{Sec Fig. 5
[069] Fig. 6 depicts a table showing the schedule of pembrolizumab dosing and related to
assessments for Cohorts Ha and [a (and for Part 2 if MTD s reached in either of these
Cohorts). CBC = completed blood count; FU = follow-up; MTD = maximum tolerated dose;
PK = pharmacokinetic. *Pembrolizumab anti-drug antibodics (serum) will be collected at pre-
dose {trough) within 24 hours before the following infusions of pembrolizamab: 1 (stedy day
19), 2 (study day 40}, 4 {study day 82}, 6 (study day 124}, & {study day 166}, and every 4
mfusions thereafter, and 30 days after discontinuation of pembrolizumab {or until the subject
starts new anticancer therapy). "Pembrolizumab PK pre-dose samples (serum} will be collected
within 24 hours before the following infusions of pembrobizumab: on the fist day of
pembrolizumab treatment (study day 19) and at pembrolizomab cyeles 2 (study day 403, 4
{study day 82}, 6 (studv day 124), and % (study day 166}, then every 4 cycles. {See Fig. 7))
Pl post-dose samples will be collected 30 munutes post infusion on the first day of
pembrolizumab treatment {study day 19}, then on davs 2 (study day 20}, & (study day 26}, and
15 {study day 33} of cvele 1 of pembrolizumab, cycle % day 1 (study day 166}, and 30 days
after disconfinuation of pembrolizumab. (See Fig. 7))
10761 Fig. 7 depicts a table showing the revised Cheson Criteria for evaluation of
extramedullary discase.
[671] Fig. 8 deopicts atable showing response assessment using the Lugano Classification. A
S-pomt scale is used {Deauville):

I, no uptake above background;

2, uptake < mediastinum;

3, uptake > mediastinum but < hiver;

14
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4, uptake moderately>hver,

5, uptake markedly higher than liver and/or new lesions;

X, new arcas of uptake unlikely to be related to lymphoma.
06721 Fig. 9 depicts a status overview of cohort 1a.

0731 Fig. 10 depicts an overview of a cohort la subject.

BETAILED DESCRIPTION OF CERTAIN EXEMPLARY EMBODIMENTS

10741  So that the invention may be more readily understood, certain technical and scientific
terms are specifically defined below. Unless specifically defined elsewhere in this document,
all other technical and scientific terms used herein have the meaning commonly understood by
one of ordmary skill in the art to which this invention belongs.

[675] Asused herein, including the appended claims, the singular forms of words such as “a,”
“an,” and “the,” include their corresponding plural references unless the context clearly dictates
otherwise.

10761 “About” when used to modify a numerically defined parameter (e.g., the dosage of
blinatomomab, a blimatumomab variant, pembrolizumab, a pembrolizomab variant and/or an
antigen-binding fragment thercof, or the length of treatment time with blinatmmomab, a
blinatumomab vanant, pembrolizumab, pembrolizumab vanant and/or an antigen-binding
fragment thereof} means that the parameter may vary by 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%

9% or 10% above or below the stated numerical value for that parameter.

{0777 “Admimustration” and “treatment,” as it applies to an animal, human, experimental
subject, cell, tissue, organ, or biological fluid, refers to contact of an exogenous pharmaceutical,
therapeutic, diagnostic agent, or composition to the amimal, human, subject, cell, tissue, orean,
or binlogical fluid. Treatment of a cell encompasses contact of a reagent to the cell, as well as
contact of a reagent to a fluid, where the fluid 1s 1n contact with the cell. “Adminmstration” and
“treatment” also means in vitro and ex vivo treatments, e.g., of a cell, by a reagent, diagnostic,
binding compound, or by another cell.

[078] As used herein, the term “antibody” refers to any form of antibody that exhibits the
desired biological or binding activity. Thus, 1t 1s used in the broadest sense and specifically
covers, but is not himited to, monoclonal antibodies (including full-length monocional

antihodies), polvelonal antibodies, multi-specific antibodics (e.g., bispecific antibodies),

15



WO 2019/075366 PCT/US2018/055667

humanized antibodies, fully human antibodies, chimeric antibodies and camehized single
domain antibodics. “Parental antibodies” are antibodies obtained by exposure of an immaune
system to an antigen prior to modification of the antibodies for an imtended use, such as
humanization of an antibody for use as a human therapeutic.

[079] In general, the basic antibody structural unit comprises a tetramer. Each fetramer
meludes two identical pairs of polypeptide chains, each pair having one “light”™ (about 25 kDa)
and one “heavy” chain {about 50-70 ka). The amino-terminal portion of each cham mchades
a variable region of about 100 to 110 or more amuno acids pnmarily responsible for antigen
recognition. The carboxy-terminal portion of the heavy chain may define a constant region
primarily responsible for effector function. Typically, human light chains are classified as
kappa and lambda light chains. Furthermore, buman heavy chains are typically classified as
mu, delta, gamma, alpha, or epsilon, and define the antibody's 1sotvpe as IgM, IgD, IgG, IgA,
and IgE, respectively. Within light and heavy chains, the variable and constant regions are
jomned by a “¥” region of about 12 or more aming acids, with the heavy chain also nclading a
“D” region of about 10 more amino acids. Sce generally, Fundamental Immunology Ch. 7
(Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989)).

[0806] The variable regions of each hght/hcavy chain pair form the antibody binding site.
Thus, in general, an intact antibody has two binding sites. Except in bifunctional or bispecific
antibodies, the two binding sites are, in general, the same.

[081] “Variable regions” or “V region” as used herein means the segment of IgG chains which
is variable in sequence between different antibodies. It extends to Kabat residue 109 in the hight
chain and 113 in the heavy chain.

[082] Tvpically, the vanable domains of both the heavy and hight chains comprise threc
hvpervariable regions, also called complementarity determining regions {CDRs), which are
located within relatively conserved framework regions (FR). The CDRs are usually aligned by
the framework regions, enabling binding to a specific epitope. In general, from N-termmal to
Ceterminal, both light and heavy chains varable domains comprise FRY, CDRI, FR2, CDR2Z,
FR3, CDR3 and FR4. The assignment of amino acids to each domain is, generally, n
accordance with the definitions of Sequenees of Proteins of Immunological Intercst, Kabat, ot
al.; National Institutes of Health, Bethesda, Md.; 5thed.; NIH Publ. No. 91-3242 (1991); Kabat
(19783 Adv. Prot. Chem. 32:1-75; Kabat, et al., (1977} J. Biol. Chem. 252:6609-6616; Chothia
etal., (19873 1 Mol. Biol. 196:901-917 or Chothia et al., (1989} Nature 342:878-883.
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[083] Asused herein, the term “hvpervanable region” refers to the amino acid residues of an
antibody that are responsible for antigen-binding. The hypervarniable region comprises aming
acid residues from a CDR (1o, LCDRI, LCDRZ and LCDR3 in the light chamn variable domain
and HCDRI, HCDR?2 and HCDRS3 in the heavy chain variable domain). Sec Kabatetal. (1991)
Seqguences of Protemns of Immunological Interest, 5th Ed. Public Health Service, National
Instinites of Health, Bethesda, Md. (defining the CDR regions of an antibody by sequence);
see also Chothia and Lesk (1987 1. Mol. Biol. 196: 901-917 (defining the CDR regions of an
antibody by structure). As used hercin, the teom “framework” or “FR” residues refers to those
variable domain residues other than the hypervanable region residues defined hercin as CDR
residues.

[084] As used herein, unless otherwise indicated, “antibody fragment” or “antigen-binding
fragment” refers to antigen-binding fragments of antibodies, 1.¢., antibody fragments that retain
the ability to bind specifically to the antigen bound by the full-length antibody, e.g. fragments
that retain one or more CDBR regions. Examples of antibody binding fragments include, but
are not limited to, Fab, Fab', F(ab"}2, and Fv fragments; diabodics; lincar antibodics; single-
chain antibody molecules, ¢.g., sc-Fv; nancbodies and multi-specific antibodies formed from
antibody fragments.

[085] An antibody that “specifically binds to” a specitied target protein is an antibody that
exhibiis preferential binding to that target as compared to other proteins, but this specificity
does not require abscohute binding specificity.  An antibody is considered “specific” for its
mtended target if its binding is determinative of the presence of the target protein in a sample,
¢.g., without producing undesired results such as false positives. Antibodies, or binding
fragments thercof, useful 1n the present nvention will bind to the target protein with an affimity

that 1s at keast two fold greater, preferably at least ten times greater, more preferably at least 20

proteins. As used herein, an antibody 1s said 1o bind specifically to a polvpeptide comprising
a given aming acid sequence, e.g. the amino acid sequence of a mature human PD-1 or human
PB-L.1 molecule, mature human CD19 or matwre homan D3, «f it binds to polypeptides
corpnsing that sequence but docs not bind to proteins lacking that sequence.

[086] “Chimeric antibody” refers to an antibody 1m which a portion of the heavy and/or hight
chain is identical with or homologous to corresponding sequences in an antibody derived from
a particular species (¢.g., human) or belonging to a particular antibody class or subclass, while

the remainder of the chain(s) is identical with or homologous to corresponding sequences in an
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antibody derived from anocther species {e.g., mouse} or belonging to another antibody class or
subelass, as well as fragments of such antibodies, so long as they extubit the desired biological
activity.

[087] “Human antibody” refers to an antibody that comprises human immunoglobulin protem
sequences only. A human antibody may contan murnine carbohydrate chains 1t produced m a
mouse, m a mouse cell, or in a hybridoma derived from a mouse cell. Similarly, “mouse
anttbody”™ or “rat antibody” refer to an antitbody that compurses only mouse or rat
mmmunoglobulin sequences, respectively.

[088] “Humanized antibody” refers to forms of antibodies that contain sequences from non-
humar (¢ g , murine) antibodies as well as human antibodies. Such antibodies contain minimal
sequence derived from non-human immunoglobulin. fo general, the humanized antibody will
comprise substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the hypervariable loops correspond to those of a son-human
mmmunoglobulin and all or substantially all of the FR regions are those of a human
immunoglobulin scquence. The humanized antibody optionally also will comprise at least a
portion of an immunoglobalin constant region (Fc}, typically that of 2 haman mmmunoglobulin.
The prefix “hum,” “hy” or “h” i3 added to antibody clone designations when necessary o
distinguish humanized antibodics from parental rodent antibodies. The humanized forms of
rodent antibodies will generally comprise the same CDR sequences of the parental rodent
antibodies, although certain amino acid sobstitutions may be ncluded to increase affinmty,
merease stability of the humanized antibody, or for other reasons.

[689]7 “Biotherapeutic agent” means a biological molecule, such as an antibody and/or an sc-
Fv, that blocks higand/receptor signaling m any biological pathway that supports tumor
maintenance and/or growth or suppresses the anti-tumor HIMUNE 18SPoNSe.

[099] The term “blinatumomab,” as used herein, refers to a CD19xCD3 bispecific antibody
construct also known as a BiTE®, or bispecific T-cell engagers (Dreier T, Lorenczewsk: G,
Brandl €, et al. Extremely potent, rapid and co-stimulation independent cytotoxic T-cell
response against lymphoma cells catalyzed by a single chain bispecific antibody. Int § Cancer.
2002:100(6):690-697; Schlereth B, Klemdienst P, Fichiner I, et al. Potent mhibition of local
and disseminated tumor growth in immunocompetent mouse models by a bispecific antibody
construct specific for Murine CD3. Cancer Immunol Immunother. 2006,55(7):785-796).
Blinatumomab is a BiTE®R antibody construct with dual binding specificities (Figure 2. T

cells are bound by 1ts anti CD3 moicty, whereas B Iymphoblasts and other B cells arc bound

-
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by the anti~-CD 19 moicty. This unique feature of blinatumomab allows it to transiently connect
malignant cells with T-cells, thereby indvcing T cell mediated killing of the bound malignant
cell.

[091] Bhnatumomab specifically targets cells that express CD19, a marker solely expressed
by B cells, including B-precursor acute lymphoblastic leukemia (ALL) cells, with an affinity
of 1.6 x 10° M. Blinatumomab recruits and activates T cells via a lower affinity interaction
with CD3 (8.7 x 107 M), Thesc activated T cells then induce a half-maximal target cell lysis
ranging 1n vitro between 10 to 100 pg/mL showing blinatumomab to be an extremely potent
molecule {(Dreier et al, 20023

{0927 Dunng the course of tumor cell ehimination, activated T cells syathesize and secrete
pro-inflammmatory cytokines as tumor necrosis factor-alpha (TNF-g), interferon-gamma (IFN-
v}, interleukin (I1L)-6, and H.-2, which might induce symptoms such as fever or decreases of
blood pressure. In vifro data demonstrate cytokine release as a result of blinatumomab-
mediated T cell activation, which can be attenuated by corticosteroids without impairing the
cvtotoxic activity. I vive data indicate cytokine release to be most prominent following the
first dose of blinatamomab.

{0931 Due to its unigue ability to redirect T cells via CD3 towards a CB 194+ tumor cell bysis,
blinatumomab can elicit repeated target cell elimination by cytotoxic T cells and a polyclonal
response of previously primed CD4+ and C8+ T cells. The anti-tumor activity is effective
within a wide range of effector to target (E:'T} ratios,

{0947 In the absence of CD19+ target cells, neither eytotoxicity nor release of cytokines will
occur. Blinatumomab acts strictly in a target ccll specific and dependent manner, with regard
to cytotoxic action. The presence of both CD1Y™ target cells and T cells are required for its
cytotoxic activity.

[0957 As of July 2017, blinatumomab (BLINCYTO®) is indicated for the treatment of
relapsed or refractory B cell precursor ALL m the United States. It 15 indicated m multiple
countries outside of the United States for Philadelphia chromosome negative relapsed or
refractory B-oell precursor ALL {(e.g.. Huropean Union, Mexico, Canada, Norway, Iceland,
Australia, and South Korea).

[696] Asused herein, a “CB19xCD3 bispecific antibody construct” (including a CD19xCD3
bispecific single chain antibody — sometimes both terms are used interchangeably hersin)
denotes a single polypeptide chain comprising two binding domains.  Sach CD19xCD3

bispecitic single chain antibody constructs are preferred in the context of the methods/dosage
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regimen of the present invention. Each binding domain comprises at least one variable region
from an antibody heavy chain (“VH or H region™}, whercin the VH region of the first binding
domain specifically binds to the D3 epsilon molecule, and the VH region of the second
binding domain specifically binds to CD19. The two binding domains are optionally linked to
one another by a short polypeptide spacer. A non-hmiting example for a polypeptide spacer is
Gly-Gly-Gly-Gly-Ser  (G-G-G-G-5) and  repeats thereof.  Fach binding domain may
additionally comprise ong variable region from an antibody light chain ("VL or L region™), the
VH region and VL region within cach of the first and second binding domains bemng linked to
one another via a polypeptide hnker, for example of the type disclosed and claimed in EP
623679 B1, but in anv case long enough to allow the VH region and VL region of the first
binding domain and the VH region and VL region of the sccond binding domain to pair with
one another such that, together, they are able to specitically bind to the respective first and
second binding domains. Such CD19xCB3 bispecific single chain antibody constructs are
described in great detail in WO 99/54440 and WO 2004/106381 and WO2008/119565.

(6971 The term “binding domain” characterizes in connection with the present invention a
domain of a polypeptide which specifically binds to/interacts with a given target
structure/antigen/epitope. Thus, the binding domain is an “antigen-interaction-site.” The term
“antigen-interaction-site” defines, in accordance with the present invention, a motif of a
polvpeptide, which is able to specifically interact with a specific antigen or a specific group of
antigens, ¢.g., the identical antigen 1n different species.  Sawd binding/interaction 15 alse
saderstood to define a “specific recognition.” The term “specifically recognizing” means in
accordance with this invention that the antibody molecule is capable of specifically interacting
with and/or binding to at least two, preferably at least three, more preferably at least four amino
acids of an antigen, ¢.g., the human CD3 antigen, the human CD19 antigen, and/or the human
PD-1 antigen, as defined hercin. Such binding may be exemplified by the specificity of a “lock-
and-kev-principle.” Thus, specific motifs n the amino acid sequence of the binding domain
and the antigen bind to cach other as a resolt of their primary, secondary or tertiary structure
as well as the result of secondary modifications of said stracture. The specific interaction of
the antigen-interaction-site with its specific antigen may result as well in a simple binding of
said site to the antigen. Moreover, the specific interaction of the binding domain/antigen-
mteraction-site with s specific antigen may alternatively result 1n the mitiation of a signal,
¢.g., due o the induction of a change of the conformation of the antigen, an oligomerization of

the antigen, etc. A preferred example of a binding domain in hine with the prescut invention is
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an antibody. The binding domaimn may be a monoclonal or polyclonal antibody or derved from

a monoclonal or polyclonal antibody.

098] The human CD19 protein has the UniProt Accession No. P15391. The human CD3

protein comprises gamma, delta, epsilon and zeta subunits that have UniProt Accession Nos.

PO9693 (CD3G), PO4234 (CD3D), POT766 (CD3E) and P20963 (CD37).

10991  In certain exemplary embodiments, the bispecific antibody construct applied in the

methods/dosage regimens of the present invention has the domain arrangement VI(CD19)-

VHCDI9-VH(CD3)-VL(CD3).

03001 It1s, however, also envisaged that the methods of the invention can be carried out with

CD19xCD3 bispecific single chain antibody constructs of other domain arrangements, such as
VH(CDI9)-VI(CD19)-VHE(CD3)-VI(CD3),
VE{CDIO-VHCDI9)-VL(CD3)-VH(CD3),
VHCDI9)}-VE(CD19)-VL(CD3)-VH(CD3},
VECD3-VH(CD3)VH(CD19)-VL{CD19),
VHECD3)-VILCD3)-VH(CDI9-VL(CD19),
VI(CD3)-VH(CD3)-VL(CD19)-VH({CD9), or
VH{CD3)-VL{CD3-VLICD19)-VHCD19).

CDR Seguence SEQID NG
CD3 CDR-HI GYTFTRYTMH i
CD3 CDR-H2 YINPSRGYTNYNQEFKD 2
CD3 CDR-H3 YYDDHYCLDY 3
CD3 CDR-L1 RASSSVSYMN 4
CD3 CDR-L2 DTSKVAS 5
CD3 CDR-L3 QOWSSNPLT )
CD19 CDR-HI1 GYAFSSYWMN 7
CD19 CDR-H2 QIWPGDGDTNYNGKFKG 8
CD19 CDR-H3 RETTTVGRYYYAMDY 9
Chi9 CDR-L1 KASQSVDYDGDSYLN 16
CDi19 CDR-L2 DASNLVS it
CD19 CBR-L3 QQSTEDPWT 12

Table 1. CD3 and CD19 heavy chain and light chain CDR sequences.
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[0101] In certain exemplary embodiments, a CD19xCD3 bispecific antibody construct applied
in the methods of the present invention comprises:

{a) the anti-CB3 CPBRs of a heavy chain comprising D3 CDR-HI set forth as
GYTFTRYTMH (SEQ 1D NO: 1), CD3 CDR-H2 set forth as YINPSRGYTNYNQKFKD
(SEQ ID NG: 2), and CD3 CDR-H3 set forth as YYDPDHYCLDY (SEQ ID NG: 3); and/or

{b} the anti-UD3 CBRs of a light chain compnsing CD3 CDR-L1 set forth as
RASSSVSYMN (SEQ ID NG: 4), CD3 CDR-L2 sct forth as DTSKVAS (SEQ ID NGO 5), and
CD3 CDR-L3 set forth as QOQWSSNPLT (SEQ 1D NO: 6); and/or

(¢} the anti-CD19 UDRs of a heavy chain comprising D19 CDR-HI set forth as
GYAFSSYWMN (SEQ D NO: 7), CD19 CDR-H2 set torth as QIWPGDGDTNYNGKFKG
(SEQ ID NO: 8), and CD 19 CDR-H3 set forth as RETTTVGRYYYAMDY (SEQ ID NO: 9);
and/or

{d} the anti-CD 19 CDRs of a light chain comprising CD19 CDR-L1 set forth as
KASQSVDYDGDSYLN (SEQ ID NO: 103, CD19 CDR-L2 set forth as DASNLVS (SEQ ID
NO: 11), and CD19 CDR-L3 sct forth as QQSTEDPWT (SEQ 1D NGO 12).

[0302] In certain exemplary embodiments, the CD19xUD3 bispecific single chain antibody
construct applied in the methods of the present mvention comprises the CD3 CDRs of the heavy
and light chain. In other exemplary embodiments, the CD19xCD3 bispecific antibody
construct applied in the methods of the present mvention comprises the CD3 CDRs of the heavy
and light chain as well as the CD19 CDRs of the heavy and hight cham.

{0183} Alternatively, it is preferred that the CD19xCD3 bispecific single chain antibody
construct applied in the methods of the present invention comprises:

{a} a D19 variable heavy chain set forth as
OVQLOOSGAELVRPGSSVKISCKASGY AFSSYWMNWVKQRPGQGLEWIGQIWPGD
GDTNYNGKFKGKATLTADESSSTAYMOLSSLASEDSAVYFCARRETTTVGRYYYA
MDYWGQOGTTVTVSS (SEQ ID NG: 13) {encoded by the nucleotide sequence set torth as

caggtecage tgeageagtc tgggeocteag ciggigagec ciggetectic agigaagat! tectgeaagg ctictggcta

tgeattcagt agctactgga fgaactgegt gaagcagagg cotggacagg gictigagly gattggacag attiggoctg
gagatgoton tactaactac aatggaaagt tcaagggtaa agecactolg actgeagacg aatcciccag cacagectac
atgcaactca geagectage atctgaggac tetgeggtet atitcigtoe aagacgggag actacgacgg taggoogita
ttactatget atggactact ggegccaagg gaccacggte accgtetect oc (SEQ ID NG 14)); and/or

{b) a CDvo variable light chain set forth as
DIQLTQSPASLAVSLGQRATISCKASQSVDY DGDSYLNWY QQIPGQPPKLLIYDASNL
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VSGIPPRFSGSGASGTDFTLNIHPVEKVDBDAATYHCQOQSTEDPWTFGGGTKLEIK  (SEQ
1D NO: 15) (encoded by the nuclestide sequence set forth as gatatecage tgacecagte tecagetict
ttgpctotot clotagggcea gagggecace atefcctgea aggecagceca aagigtigal tatgatgety atagttatit
gaactggiac caacagattc caggacagee acceaaacte cteatctatg atgeatccaa tetagttict gggatcccac
ccaggtitag togcagigee totgggacag acticacect caacatccal coigliggaga aggigeatge tgcaacctat
cactgtcage aaagtactea ggatcegtge acgitcggty gagegeaccas gotegagate aaa (SEQ 1D NO: 16));
and/or

{c} a o3 varable heavy chain set forth as
DIKLQOSGAELARPGASVEMSCKTSGYTFTRY TMHW VK QRPGQOGLEWIGYINPSRG
YINYNOQKFKDKATLTTDRKSSSTAYMGLSSLTSEDSAVYYCARYYDBHYCLDYWGE
GTTLTVSS (SEQ 1D NO: 17) {encoded by the nucleotide sequence set forth as gatatcaaac
tgeageagtc agggecigaa ctggcaagac ciggggocic agtgaagaty fecigeaaga cliciggeota cacctitact
aggtacacga {gcactgggt aansacagagg cctggacagg gitolggaate gaftggatac attaatecta geogtgetita
tactaattac aafcagaagl tcaaggacaa ggccacatig actacagaca aatcctocag cacagectac atgeaactga
gcagectgac  atcigaggac totgeagict attacigioe aagatattat gatgatcatt actgectiga ctactggase
caaggcacea ctctcacagt ctoectea {(SEQ 1D NO: 18)); and/or

(d) a D3 variable hight chain set forth as
DIQLTQSPAIMSASPGEKYTMTCRASSSVSYMNWYQQRSGTSPERWIYDTSKVASG
VPYRFSGRGSGTSYSLTISSMEAEDAATYYCQOQWSSNPLTFGAGTKLELK (SEQ ID
NGO 19) (encoded by the nucleotide sequence set forth as gacattcage tgacccagtc tccageaate
atgtetgeat cfoccagggga gaaggicace afgacctgea gagecagtic aagigtaagt tacatgaact ggtaccagea
gaagicagge acctececca agagatggat ttatgacaca tccaaagigg ctictggagt ccoctiatege tteagiggea
glggotctes gaccicatac tofctcacaa tcageageat ggaggoigaa gatgotgeca citattacty ccaacagigg
agtagtaacce cgotcacgtt cggtectege accaagetgg agctgaaa (SEQ ID NQO: 20).
[0104] In cortain cxemplary embodiments, the CD19xCD3 bispecific single chain antibody
construct apphied in the methods of the present invention comprises the CD19 vanable heavy
and light chain and/or the CD3 variable heavy and hight chain.  In certain exemplary
embodiments, the CB19xCD3 bispecific single chain antibody construct applied i the
methods of the present invention comprises the CD19 varable beavy and light chain as well as
the CD3 vanable heavy and hght cham,
[0305] In certain exemplary embodiments, said bispecific single chain antibody construct

comprises an amino acid sequence selected from the group consisting of
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{a} an ANING acid sequence set forth as
DIQLTQSPASLAVSLGORATISCKASQSVDY DGDSYLNWYQQIPGQPPKLLIY DASNL

YVSGIPPRFSGRSGSGTDFTLNIHPVEKVDAATYHCQOSTEDPWTFGGGTKLEIKGGGGS
GGGGSGGEGESQVOLQQSGAELYRPGSSYKISCKASGY AFSSYWMNWYRKQRPGOQGL
EWIGOIWPGDGDTNYNGKFRGKATLTADESSSTAYMQLSSLASEDSAVYFCARRET
TTVGRYYYAMDYWGQGTTVTVSSGGGGSDIKLGQSGAELARPGASVEMACKTSGY
TFTRY TMHWVKQORPGOQGLEWIGYINPSRGY TNYNQRFKDKATLTTDKSSSTAYMQ
LSSLTSEDSAVYYCARYYDDHYCLDYWGQGTTLTVSSVEGGSGGSGGSGGSGGVD
DIQLTQSPAIMSASPGERVTMTCRASSSVSYMNWY QQKSGTSPKRWIYDTSKVASG
YPYRFSGSGRGTSYSLTISSMEAEDAATYYCQOWSSNPLTFGAGTKLELK (8EQ 1D
NO: 21y

{b} an amuno acid sequence encoded by a nucleic acid sequence set forth as
gatatccage {gacccagte tocagotict tiggetgigt cictagggca gagggecace aiciccigea aggecagoca
aagtgttgat tatgatgets atagtiattt gaactggtac caacagatic caggacagoe acccaaactic cicaictatg
atgcatccaa totagtttet gggatcccac ccaggtitag tgocagigee {fotgggacag acttcaccet caacatccat
cctetgeaga agetgpatee tgcaacctat cacigicage aaaglactga ggatcegigg acgticggis gagggaccaa
gotegagate aaaggigets gipgticiss cggeggcggc teoggtegty gfggttoteca ggotgragoty cageagicty
ggeoctoagct ggtgagooct ggglccicag fgaagatitc cfgoaaggcet ictggelatg catfcagtag ctactggats
aactgggetoa ageagaggee tggacaggegl ciigagigga ttggacagal tiggectgga gatggteata claactacaa
tggaaagitc aagggataaag coactctgac fgeagacgaa toctecagea cagoctacat geaactcage agoctageat
ctgaggacic tgoggtotat tictgtgeaa gacgggagac tacgacggia ggocgtiatt actatgotat ggactactgg
gaccaaggga ccacggtcac cgtotectee ggaggtoote gatecgatat caaactgeag cagicagggg ofgaactage
aagacctgge goctcagiga agatgtectg caagactict ggetacacct tlactaggta cacgatgcac igggtaaaac
agaggcctgg acagggicty gaatggatts gatacattaa tectagecgt ggttatacta attacaatca gaagticaag
gacaaggoca cattgactac agacaaalce fccagceacag cctacatgea actigageage ctgacaictg aggacictee
agtctattac tgigcaagat attatgatga tcatfactge ctigactact ggggecaagg caccactefc  acagteioct
cagtcgaagg tggaagtega ggtictggis gaagtegapge ttcaggigea gitegacgaca ticagotgac ccagicteca
geaatcatgt ctgeatctee aggggagaag gicaccatga cctgeagage cagticaagt gtaagtiaca tgaactggta
ccageagaag tcaggeacct ccoccaanag atggatttat gacacatcca aagtggctic iggagtecct tatcgotica
glggeagtos gictgggace tcatacictc fcacaatcag cageategag gofgaagatg cigecactia ttactgecaa

cagtggagta gtaaccegcet cacgticggt gctgggacca agetggaget gaaa (SEQ 1D NG: 22);

pete
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{c} an amino acid sequence encoded by a nucleic acid sequence having at least 70%,
80%, 90%, 95% or 99% identity to a nucleic acid sequence of (b), wherein said amino acid
sequenge 15 capable of specifically binding to CD3 and CD19; and

{d) an amino acid sequence encoded by a nucleic acid sequence which is degenerate
as a result of the geneuic code to anucleotide sequence of (b)), wheremn said amino acid sequence
i3 capable of specifically binding to CB3 and CD19.
[6106] The terms “cancer,” “cancerous.” or “malignant” refer to or describe the physiological
condition m manmals that i1s typically charactenized by unregulated cell growth.
[61067] In certain excmplary embodiments, a cancer 1s a lymphoma. As used herein, a
“lymphoma” refers to a group of blood cell cancers that develop from lymphocytes.
Lymphomas include, but are not lunited to, Hodgkin tymphoma, and non-Hodgkin lymphoma,
c.g., B cell Ivimphoma (e.g., diffuse large B cell lvmphoma (DLBCL), follicular lymphoma,
chronic lymphocvtic leckemia (CLL}Y, small lymphocytic lymphoma (SLL}), mantle cell
lvmphoma (MCL), marginal zone lymphomas, Burkitt lyvmphomea, lymphoplasmacvtic
lvmphoma, hairy cell leukemia, primary central nervous system bymphoma and the like), T cell
tymphoma {(c.g., precursor T-lymphoblastic lymphoma/leukemia, peripheral T-cell lymphomas
and the hike} or NK cell lymphoma. An example of alymphoma according to certain exemplary
embodiments that is responsive {o blimatumomab / pembrolizumab combination therapy is
DLBCL.
[0808] In certain exemplary embodiments, the tumorcous mass of lymph node tissue and/or
extranodal lymphoma caused by BLBCL is characterized by tumors having a size of more than
about 10 x 10 mm, more than about 15 x 15 mm, or more than about 20 x 20 mm, or even
targer. Likewise, if the tumor 1s deternmined 1n three dimensions, the tumorous mass of lvmph
node tissue and/or extranodal lymphoma cauvsed by BLBCL is can be characterized by tumors
having a size of more than about 10 x 10 x 10 mm, more than about 15 x 15 x 15 mum, more
than about 20 x 20 x 20 mm, or even larger.
161091 Lymph node tissue preferably mclades lymph nodes (including lymph node regions
and/or ymph structures) and spleen. Lymph node regions can be defined as an area of lvmph
nodes and the surrounding tissue. Examples include the cervical nodes in the neck, the axillary
nodes in the armpit, the mguinal nodes in the groin, and/or the mediastinal nodes i the chest.
Lymph structures can be defined as organs or structures that are part of the lvmphatic system,

such as the lymph nodes, spleen, and thymus gland.
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[06118] Accordingly, in some of the foregoing embodiments, the patient has, infer alia, at least
one, two, three, four, five or more enlarged lvmph node(s).

{0311} As used herein, and “extranodal lymphoma” refers to a lymphoma in which, after
routine staging procedures, there is either no or only “minor” nodal involvement along with a
chinically “dominant” extranodal component, to which primary treatment must often be
directed. In certain exemplary embodiments, extranodal lvmphoma includes the central
nervous system  {CNS), cutancous tissue, breast, lungs, liver, gastrointestinal tract,
genitourinary tract, ocular tissue, bone marrow and/or bones.

(03127 “CDR” or “CDRs” as used hercin means complementarity determining region{s) in an
immunoglobulin variable region, defined using the Kabat numbering system, unless otherwise
mdicated.

(01131 “Chemotherapeutic agent” is a chemical compound useful in the treatment of cancer.
Classes of chemotherapeutic agents nclude, but are not hmited to: alkylating agents,
antimetabolites, kinase inhibitors, spindle poison plant alkaloids, cvtotoxic/antitumor
antibiotics, topoisomerase inhibitors, photosensitizers, anti-cstrogens and selective estrogen
receptor modulators (SERMG), anti-progesterones, estrogen receptor down-regulators (ERDs),
cstrogen  receptor antagonists, luteinizing hormonc-releasing hormone agomists, anti-
androgens, aromatase inhibitors, EGFR inhibitors, VEGF inhibitors, anti-sense
ohigonucleotides that that inhubit expression of genes implicated 1o abnormal cell proliteration
or tumor growth. Chemotherapeutic agents useful in the treatment methods of the present
mvention inchide cytostatic and/or cytotoxic agents,

[6114] “Chothia” as used hercin means an antibody numbering system described in Al-
Lazikani ¢t al., IMB 273:927-948 (1997}, incorporated by reference herein.

(03157 “Counservatively modified variants”™ or “conservative substitution” refers to
substitutions of anyino acids in a protein with other amino acids having similar characteristics
{c.g. charge, side-chain size, hydrophobicity/hydrophilicity, backbone conformation and
rigidity, etc.}, such that the changes can frequently be made without altering {or substantially
ahtering) the biological activity or other desired property of the protein, such as antigen affinity
and/or specificity. Those of skill in this art recogmize that, in general, single amino acid
substitutions 1n non-esseniial regions of a polypeptide do not substantially alter biological
activity {see, c.g., Watson ¢t al. (1987) Molecular Biclogy of the Geng, The
Benjamin/Cummings Pub. Co., p. 224 (4th Ed.}}. In addition, substitutions of structurally or

functionally stmilar amino acids are less likely to disrupt biological activity.
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[6116] “Comprnsing” or vanations such as “comprise,” “comprises” or “compnsed of are
used throughout the specification and claims in an inclusive sense, 1.2, to specify the presence
of the stated features but not to preclude the presence or addition of further features that may
materially enhance the operation or utility of any of the embodiments of the invention, unless
the context requires otherwise due to express language or necessary implication.

10817} “Consists essentially of” and variations such as “consist essentially of” or “consisting
essentially of.” as used throughout the specification and claims, indicate the inclusion of any
recited elements or group of elements, and the optional inclusion of other elements, of similar
or different nature than the recited elements, that do not matenally change the basic or novel
propertics of the specified dosage regimen, method, or composition.  As a non-limiting
example, if a gene signature score is defined as the composite KNA ¢xpression score for a set
of genes that consists of a specified list of genes, the skilled artisan will understand that this
gene signature score could include the RNA expression level determuned for one or more
additional genes, preferably no more thas three additional genes, if such inclusion does not
materially affect the predictive power.

[0318] “Framework region” or “FR” as used herein means the immunoglobulin variable
regions excluding the CDR regions.

101197 “Homology” refers to sequence similarity between two polypeptide scquences when
thev are optimally aligned. When a position i both of the two compared sequences is occupied
by the same amino acid monomer subunit, ¢.g., if a position in a light chaim CBR of two
different antibodics is occupied by alanine, then the two antibodies are homologous at that
position. The percent of homology 1s the number of homologous positions shared by the two
sequences divided by the total number of positions compared x100. For example, if 8 of 10 of
the positions in two sequences are matched or homologous when the sequences are optimally
aligned then the two sequences are 80% homologous. Generally, the companison is made when
two sequences are aligned to give maximum percent homology. For example, the companson
can be performed by a BLAST algornithm whercin the parameters of the algorithm are sclected
to give the largest match between the respective sequences over the entire length of the
respective reference sequences.

[612061 The following references relate to BLAST algorithms often used for sequence analvsis:
BLAST ALGORITHMS: Altschul, 8. F, ctal, (1990} J. Mol. Biol. 215:403-410; Gish, W, et
al., (1993) Nature Genet. 3:266-272; Madden, T. L, et al., (1996} Mecth. Enzymol. 266:131-
141; Altschul, 8. F., et al, (1997) Nucleic Acids Res. 25:3389-3402; Zhang, J., et al., (1997)
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Genome Res. 7:649-656; Wootion, J. C, et al., (1993} Comput. Chem. §7:149-163; Hancock,
J. M. et al, (1994} Comput. Appl. Biosci. 10:67-70; ALIGNMENT SCORING SYSTEMS:
Davhoff, M. ., et al., "A model of evohutionary change in proteins.” in Atlas of Protein
Sequence and Structure, (1978} vol. 3, suppl. 3. M. O. Davhoff (ed), pp. 345-352, Natl.
Biomed. Res. Found., Washington, D.C.; Schwartz, R. M., et al., “Matrices for detecting distant
relationships.” in Atlas of Protein Sequence and Structure, (19783 vol. 5, suppl. 3. M. (.
Dayhoff {cd.), pp. 353-358, Natl. Biomed. Res. Found., Washington, D.C.; Altschul, 8. F,,
{19913 I. Mol Biol 219:553-565; States, 1. 1, et al, (1991} Methods 3:66-70; Henikoff, S,
ctal., (1992} Proc. Natl. Acad. Sci. USA 89:10915-10919; Altschul, S. F, etal., (1993} J. Mol.
Evol. 36:290-300; ALIGNMENT STATISTICS: Karlin, §., etal., (1990) Proc. Natl. Acad. Sci.
USA 87:2264-2268; Karlin, S, ot al, (1993} Proc. Natl. Acad. Sci. USA 90:3873-5877;
Dembo, AL, et al, (1994) Aumn. Prob. 22:2022-2039; and Altschul, 5. F. “Evaluating the
statistical significance of maoltiple distinct local alignments.” in Theoretical and Computational
Methods in Genome Research (8. Suhat, ed.), {1997) pp. 1-14, Plenum, NY.

[6121] “Isolated antibody™ and “isolated antibody fragment” refers to the purification status
and in such context means the named molecule is substantially free of other biological
molecules such as nucleic acids, proteins, hpuds, carbohydrates, or other material such as
cellular debris and growth media. Generally, the term “isolated™ 1s not vdended 1o referto a
complete absence of such matenal or to an absence of water, buffers, or salts, unless they are
present in amounts that substantially interfere with expenimental or therapeutic use of the
binding compound as described herein.

(6122} “Kabat” as used herein means an immunogiobulin alignment and mumbering system
pioneered by Flvin A Kabat ({1991) Sequences of Proteins of Immunological nterest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, Md ).

[0123] “Monoclonal antibodv™ or “mAb” or “Mab.” as used hercin, refers to a population of
substantially homogeneous antibodies, 1.¢., the antibody molecules comprising the population
are identical m amino acid sequence except for possible naturally gccurring matations that may
be present in minor amounts. o contrast, conventional {polyclonal} antibody preparations
typically mclude a multitude of different antibodics having different amino acid sequences in
thewr vanable domains, particulardy their CDRs, which are often specific for different epttopes.
The modifier “monoclonal” indicates the character of the antibody as being obtained from a
substantially homogencous population of antibodies, and is not to be construed as requiring

production of the antibody by any particular method. For example, the monoclonal antibodics
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to be used in accordance with the present mvention may be made by the hybridoma method
first described by Kohler et al. (1975) Nature 256: 495, or may be made by recombinant DNA
methods {see, e.g., U.S. Pat. No. 4,816,367}, The “monoclonal antibodigs™ may also be isclated
from phage antibody libraries using the techniques described i Clackson et al. (1991} Nature
352: 624-628 and Marks et al. (1991) }. Mol. Biol. 222: 581-597, for example. See also Presta
(2005} J. Allergy Clin. Immunol. 116:731.

101247 “loterforon ganwna” and “TFNy” (also called immune or type U interferon), refers to a
pleiotropic cvtokine involved in the regulation of nearly all phases of wumune and
mflammatory responses, including the activation, growth and differentiation of T-cells, B-cells,
macrophages. NK cells and other cell types such as endothelial cells and fibroblasts. TFNy
enhances MHC expression on antigen-presenting cells, and also plays an important role m
activating fymphocyies to enhance anti-tumor effects.

101257 1FNvy can contribute to the containment of tumor progression and growth by mcreasing
fmor anfigen presentation to tumor-specific T cells and increasing susceptibility to NK
cvtotoxicity. In addition to promoting an immnine response to the tumor, IFN-y can also induce
expression of tumor suppressing factors.

[6126] “Oligonucleotide” refers to a nucleic acid that 1s usually between 5 and 100 contiguous
bases in length, and most frequently between 10-50, 10-40, 10-30, 10-25, 10-20, 15-50, 15-40,
15-30, 15-25, 15-20, 20-50, 20-40, 20-30 or 20-25 contiguous bases in length.

[01277 “Patient” or “subject” refers to anv single subject for which therapy is desired or that
18 participating in a clinical trial, epidenuiological study or used as a control, including humans,
non-human primates, mammalian veterinary patients such as cattle, horses, dogs, cats and the
like, and research animals such as non-human primates, rats, mice, dogs, rabbits and the hike.
[6128] As used herein, “pembrolizumab” refers to a humanized monoclonal antibody that
binds to and blocks PD-1. Pembrolizumab works by increasing the ability of the body’s
mmnune system to help detect and fight tumor cells by blocking the interaction between PD-1
and its ligands, PD-L1 and PD-L2, thereby activating T iymphocytes which may affect both
tumor cells and healthy cells.

10829} The sequence of human PD-1 has a UmiProt Accession number of Q9UMES,

€138} Pembrolizumab monotherapy i1s known to treat melanoma, non-small cell lung cancer
and squamous cell carcinoma of the head and neck in affected individuals having higher
densities of baseline D8+ T-cell infiltrations, IFNy gene signature and PD-L1 expression than

fevels found in non-~responsive individuals.
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[06131] As used herem, “pembrolizumab” refers 1o a commercially available monocional
antibody under the proprictary name of KEYTRUDA® (Merck Sharp & Dohme Corp.,
Whitchouse Station, NI, described in WO2016196173 and U.S. Pat. Nos. 8.334.509 and
8,900,587, ncorporated herein by reference in their entireties for all purposes, as well as
variants and antigen-binding fragments thereof. Pembrolizumab can be characterized by one
or any combination of the heavy chain domam, light chain domain, heavy chain variable
domain, light chain variable domain, heavy chain complementarity-determining and hight chain
complementarity-determining sequences described /nfra.

[0332] Pembrolizumab can comprise a heavy chain  sequence set forth  as
OVQLVOSGVEVKKPGASVRKVSCKASGYTFINY YMYWVRQAPGOGLEWMGGINPS
NGGTNFNEKFKNRVTLTTDSSTITAYMELKSLQFDDTAVYYCARRDYRFDMGEDY
WGOGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQOSSGLY SLESVVTVPSSSLGTKTYTCNVDHKPSNTEKVDKRVESKYG
PPCPPCPAPEFLGGPSVEFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVOFNWY VDG
VEVHNAKTKPREEQFNSTYRVVSVLTVLHODWELENGKEYKCKVSNKGLPSSIEKTISK
AKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK  (SEQ
1)) NO: 233, and a light chain sequence set forth as
EIVLTQSPATLSLSPGERATLSCRASKGVSTSGYSYLHWYQQKPGQ
APRLLIYLASYLESGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQHSRDLPLTFGGG
TKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKRKVDNALQSGN
SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
(SEQ 1D NO: 24).

6333} Pembrolizamab can compnse a heavy chain varnable (VH) domain sequence set forth
as
QVQLVQSGVEVKEPGASVEVSCRKASGYTFTNYYMYWVRQAPGOQGLEWMGGINPS
NGGTNFNEKFKNRVTLTTDSSTITAYMELKSLOQFDDTAVYYCARRDYRFDMGEFDY
WEQGTTVIVSS (SEQ ID NO: 23), and a light chain variable (VL) domain set forth as
EIVLTQSPATLSLSPGERATLSCRASKGVSTSGY SYLHWYQQKPGQAPRLLIYLASYL
ESGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQHSRDLPLTFGGGTKVEIK (SEQ ID
NG: 26).
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[06134] Pembrolizumab can comprise the following heavy chain complementarity-determining
regions (HUDRs): NYYMY (HCDRI, SEQ ID NO: 273, GINPSNGGTNFN (HCDR2, SEQ
1D NG: 28); and RDYRFDMGEFDY (HCDR3, SEGQ 1D NO: 29).

[0135] Pembrolizumab can comprise the following light chain complementarity-determining
regions (LCDRs): RASKGVSTSGYSYLH (LCDRI, SEQ 1D NG: 30); LASYLES (LCDR2,
SEQ ID NO: 31y, and QHSRDLPLT (LCDR3, SEQ ID NO: 32).

(136} In coertain cmbodiments, pembrolizumab, a pembrolizamab variant or an antigen-
binding fragment thereof is provided comprising heavy cham CDRs SEQ 1D NOs: 27, 28 and
29 and light chaim CDRs of SEQ ID NQs: 30, 31 and 32.

[6137§ In other embodiments, pembrolizumab, a pembrolizumalb variant or an antigen-binding
fragment thereof is provided comprising heavy chain and light chain CDR scquences from a
VH/VL sequence pair of SEQ ID NG: 25 and SEQ 1D NO: 26,

10£38}) In still other preferred embodiments, pembrolizumab, a pembrolizumab variant or an
antigen-binding fragment thercof is provided comprising a heavy chain variable region
comprising SEQ 1D NO: 25 or a vanant thereof and/or a light chain variable region comprising
SEQ ID NO: 26 or a variant thercof. In other embodiments, the pembrolizumab variant or
antigen-binding fragment thereof comprises a heavy chain variable region comprising as
sequence with at least 80% sequence homology or identity {(e.g., 80%, 85%, 90%, 95%, 98%
or 99%;) to SEQ 1D NG: 25 and/or a hight chain variable region comprising a sequence with at
least 80% sequence homology or identify (e.g., 80%, 85%, 90%, 95%, 98% or 99%) to SEQ
1D NG 26.

61397 As used herein, a “vanant of a heavy chain variable region sequence” is a sequence that
is identical to the reference seqguence, except having up to 17 conservative amino acid
substitutions in the framework region (i.¢., outside of the CDRs), and preferably having fewer
than ten, nine, cight, seven, six or five conservative amingo acid substitutions in the framework
region. As used herein, a “vanant of a hght chain variable region sequence” is a sequence that
is identical to the reference sequence, except having up to five conservative amuino acid
substitutions m the framework region (i.¢., outside of the CDRs), and preferably having fewer
than four, three or two conservative aming acid substitution in the framework region.

0148} In still other embodiments, pembrolizumab, a pembrolizumab vanant or an antigen-
binding fragment thereof 1s provided comprising a heavy chain comprising SEQ ID NG: 23 or
a variant thereof and/or a light chain comprising SEQ ID NO: 24 or a variant thereof, In other

embodiments, the pembrolizumab variant or antigen-binding fragment thereof comprises a
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heavy chain comprising as sequence with at least 80% sequence homology or identity {¢.g.,
80%, 83%, 90%, 95%, 98% or 99%) to SEQ 1D NO: 23 and/or a light chain comprising a
sequenae with at least 80% sequence homology or identify {e.g., 80%, 85%, 90%, 95%, 98%
or 99%) to SEQ 1D NO: 24,

[0141] As used herein, a “bhnatumomab vanant” or a “pembrohizumab vanant” refers 1o a
monoclonal antibody which comprises heavy chain and light chain sequences that are identical
to those of blinatumomab or pembrolizumab, respectively, except for baving up to five
conservative amino acid substitutions i the framework region (i.e., outside of the CDRs), and
preferably has less than four, three or two conservative amino acid substifution i the
framework region, and having up to 17 conservative aming acid substitutions in the framework
region (L.e., outside of the CDRs), and preferably bas less than ten, nine, eight, seven, six or
five conservative amino acid substitutions in the framework region, and preferably has less
than four, three or two conservative amino acid substitution in the framework region. In other
words, blinatumomab and a blinatumomab vanant, or pembrolizumab and a pembrolizumab
variant, comprise identical CDR sequences, but differ from cach other due to having a
conservative amino acid substitation at no more than three or six other positions in their full-
length light and heavy chain sequences, respectively. A blinatumomab variant is substantially
the samc as or betier than blinatumomab with respect to the following propertics: binding
affinity to CD19, binding affinaty to CD3 and neutralizimg effect in vivo. A pembrolizumab
variant is substantially the same as or better than pembrolizumab with respect to the following
propertics: binding affinity to PD-1 and neutralizing effect in vivo.

[6142] In certain embodiments, biosimilars of pembrolizamab are provided.

[6143} As used herem, the term “biosinular” 1s used i a manner that 1s consistent with a
working definition promulgated by the U.5. Food and Drug Administration (FDA), European
Medicines Agency {EMA) and/or Health Canada, which define a biosimilar product to be one
that 1s “highly similar” to a reference product (despite minor differences in climically inactive
components), or similar definition used by another regulatory agency worldwide. In practice,
there should be no clinically meaningful differences between the reference product and the
biosimilar product i terms of safety, purtty, and potency. fn certain embodiments, a double-
blind, single-dose comparative pharmacokinetic (PK) crossover study is performed to compare
pembrolizumab with a candidate brosimilar antibody to determune comparable bioavailability.
{0344} As used herein, the term “reference product,” is used to refer to commercially available

pembrolizumab or commercially available blinatumomab.
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[6143] “RECIST 1.1 Response Critena” as used herein means the defimitions set forth n
Eisenhaueret al B A et al, Eur. I Cancer 45:228-247 (2009) for target lesions or non-target
lesions, as appropriate, based on the context 1n which response is being measured.

101467 “Responder patient” when referring to a specific anti-tumor response to treatment with
a combination therapy described herein, means the patient exhibited the anti-tumor response.
{6147} “Sample” when referring to a tumor or any other biological material referenced herein,
means a sample that has been removed from the subject. Biological samples include body
fluids {such as blood, serum, plasma, urine, saliva, synovial fluid, spmal fluid and the like} and
tissue sources that have malignant CD19 positive lyvmphocytes. Methods for obtaining tissue
biopsies and body fluids from patients are well known in the art. Generally, a biclogical sample
which includes peripheral blood mononuclear cells (PBMCs), m particular B cells and T cells,
1 preferred as a source.

61481 A sample which includes peripheral blood mononuclear cells (PBMCs), in particular B
cells and T cells, is preferably taken from peripheral blood of a human patient. Other preferred
samples are whole blood, scrum, plasma or synovial fluid, with plasma or scrum being most
preferred.

03497 Ancther preferred sample obtained from a patient i3 a lymph node biopsy. A lymph
node biopsy is, for example, obtained with an excisional biopsy of an abnormal lvmph node or
a generous mcisional biopsy of an involved organ. In some cases, cutting-needle biopsies can
provide adequate tissue for diagnosis. In addition, an adequate bone marrow biopsy may be
performed. Diagnosis can be supplemented by genc-expression profiling. More preferably,
the diagnosis is preferably made by a hematopathologist with cxperience i diagnosing
lymphomas, i particular BLBCL by, preferably applying the WHO classification of lvmphoid
neoplasma (see Table 1 on page 30 of the publication of Armitage in Blood {2007), Vol 110
{1):29-36). It is sometimes also preferred to porform immunohistochemisiry and on occasion
to apply cviogenetics or fluorescent in situ hyvbridization (FISH) m order to clarfy an mitial
diagnosis.

€150} In one ¢mbodiment of the present invention DLBCL 15 diagnosed in accordance with
the symptoms described herein and/or by applyving the means and methods described herein
such as lvmph node biopsy, immunohistochemistry, eyviogenetics, gene-profiling and/or FISH.
0351} Once the diagnosis is made and, preferably confirmed, additional tests such as restaging
by rc-biopsy by a further expericnced hematopathologist and/or further imaging studies

mchuding computer tomography, ulira sound imaging, and/or PET scan of the chest, abdomen
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and/or pelvis, are performed to obtain more information about the extent to which the disease
has spread in the body. This process 1s called staging. The results of these tests will help
determine the most effective course of treatment.
(01527 A number of staging tests are available to help determine which arcas of the body have
been affected by follicular lyrophoma. Tests that may be done mclude: CT scan, blood tests,
bone marrow biopsy and/or PET scan.
6153} Siaging mvolves dividing patients into groups (stages) based upon how much of the
lymphatic system 1s involved at the time of diagnosis.  Staging helps determine a person's
prognosis and treatment options.
[0354] Stages of lymphoma can be defined as follows:

Stage I — Only one lvmph node region is invelved, or only one tvmph structure is
mvolved.

Stage II — Two or more lymph node regions or lymph node structures on the same side
of the diaphragm are involved.

Stage Il — Lymph node regions or structures on both sides of the diaphragm are
mvolved.

Stage IV — There 1s widespread mvolvement of a number of organs or tissues other
than lyraph node regions or structures, such as the liver, lung, or bone marrow.
[0135] When a stage is assigned, it also includes a letter, A or B, to denote whether fever,
weight loss, or night sweats are present. “A” means these symptoms are not present; “B” means
they are. For exampie. a person with stage 1B discase has evidence of cancer in one lymph
node region and has “B” symptoms (fever, weight loss and/or night sweats}.
[0136] In the present invention, DLBCL is preferably staged m accordance with the criteria set
out in Cheson et al. (20073, §. Clin. Oncol. 25(5):579-5%6.
[0157] “Sustained response” means a sustained therapeutic offect affer cessation of treatment
with a therapeutic agent, or a combination therapy described herein. In some embodiments,
the sustained response has a duration that is at least the same as the treatment duration, or at
least 1.5, 2.0, 2.5 or 3 times longer than the treatment duration.
[6158] “Standard of care svstemic anti~cancer therapy” refers to medicallv-accepted diagnostic
and treatment processes that a chinician follows for a particular cancer m a particular patient
that may include one or more biclogical therapies {(e.g., immunotherapics) and/or one or more

cytotoxic chemotherapies that would be readily known to one of skill in the art. As used herein,
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standard of care systemic anti-cancer therapy excludes blinatumomab / pembrolizumab
combination therapy.

{03597 ““Tissue Section” refers to a single part or piece of a tissue sample, e.g., a thin shice of
tissue cut from a sample of a normal tissue or of a tumor.

[0166] “Treat” or “treating” DLBCL, as used herein, means to administer bhinatumomab, a
blinatumomab variant, pembrolizumab, a pembrolizumab varnant or an antigen-binding
fragment thercof, 0 a subject diagnosed with DLBCL io achicve at least one positive
therapeutic etfect, such as for example, reduced number of cancer cells, reduced tumor size,
reduced rate of cancer cell infiltration into peripheral organs, or redaced rate of tumor
metastasis or fumor growth.

[0161] Posttive therapeutic offects in cancer can be measured 1 a number of wavs (See, W. A,
Weber, J. Null. Med. 50:18-108 (2009); Fisenhauver ¢t al, supra). In some preferred
embodiments, response to blinatumomab, a blinatomomab vanant, pembrolizumab, a
pembrolizumab varant and/or an antigen-binding fragment thereof, 1s assessed using RECIST
1.1 criteria.  In some embodiments, the {reatment achicved by a therapeutically effective
amount is any of a partial response (PR), a complete response {CR}, progression free survival
(PF5}, disease free survival (DFS), objective response (OR} or overall survival {05). The
dosage regimen ot a therapy described herein that 1s effective to treat a primary or a secondary
hepatic cancer patient may vary according to factors such as the disease state, age, and weight
of the patient, and the ability of the therapy to elicit an anti-cancer response in the subject.
While an embodiment of the treatment method, medicaments and uses of the present invention
may not be effective in achieving a posttive therapeutic eftect in every subject, it should do so
mn a statistically significant number of subjects as determined by any statistical test known in
the art such as the Student's t-test, the chi®-test, the U-test according to Mann and Whitney, the
Kruskal~-Wallis test (H-test), Jonckheore-Terpstra-test and the Wilcoxon-test.

[0162] “Tumor” as it applics to a subject diagnosed with, or suspected of having, a primary or
a secondary hepatic cancer, refers to a malignant or potentially malignant neoplasm or tissue
mass of any size. A solid tumor is an abnormal growth or mass of tissue that usually doeg not
contain cysts or liquid arcas. Different types of solid tumors are named for the type of cells
that form them. Examples of solid tumors are sarcomas, carcinomas, and lyvmphomas.
Leukemias (cancers of the blood) generally do not form solid twmors (National Cancer

Institute, Dictionary of Cancer Terms).
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[6163} The term “tumor size” refers to the total size of the tumor which can be measured as
the length and width of a tumor. Tumor size may be determined by a variety of methods known
i the art, such as, ¢.g. by measuring the dimensions of tumor(s) upon removal from the subject,
¢.g., using calipers, or while in the body using imaging technigues, ¢.g., bone scan, ultrasound,

{7 or MRI scans.

Methods, Uses and Medicaments

[6i64] In one aspect, the mvention relates to a method for treating cancer in an individual
comprising adminmstering to the individual a combmation therapy which comprises:
blinatumomab or a bliatumomab variant; and pembrolizumab, a pembrolizamab variant or an
antigen-binding fragment thercof.

10165} The combination therapy may also comprise one or more additional therapeutic agents.
The additional therapeutic agent may be, ¢.g., a chemotherapeutic agent, a biotherapeutic agent,
an immunogenic agent {for example, attenuated cancerous cells, tumor antigens, antigen
presenting cells such as dendritic cells pulsed with tumor derived antigen or nucleic acids,
mnmune stinulating cvtokines (for example, -2, IFNa2, GM-{CSF), and cells transfected with
genes encoding immune stimulating cyvitokines such as but not himited to GM-CSF). The
specific dosage and dosage schedule of the additional therapeutic agent can further vary, and
the optimal dose, dosing schedule and route of admimistration will be determined based upon
the specific therapeutic agent that is being used.

[0166] Examples of chemotherapeutic agents include alkyiating agents such as thiotepa and
cyclophosphamide; alky! sulfonates such as busulbfan, improsulfan and piposulfan; azin dines
such as benzodopa, carboquone, meturedopa, and wuredopa; cthylenmimines and
methvlamelamines includmg  altretamine, triethylenemelamine, trietylencphosphoranude,
tnethylenethiophosphoramide and trimethylolomelaming: acetogening (espectally bullatacin
and bullatacinone); a camptothecin (including the synthetic analoguc topotecan); bryostatin,
cally statin; CC-1065 (including 1ts adozelesin, carzelesin and bizelesin synthetic analogues);
cryptophycins (particidardy cryptophyein 1 and cryptophyein 83 dolastatin; duocarmycin
(including the synthetic analogues, KW-2189 and CBI-TMI}; eleutherobin; pancrati statin; a
sarcodictyin, spongistatin, nitrogen mustards such as chlorambucil, chloraphazine,
cholophosphamide, estramustine, ifosfanude, mechlorethamine, mechlorethamine oxide
hydrochlonide, melphalan, novembichin, phenesterine, prednimusting, trofosfamide, uracil

mustard; nitrosurcas such as carmustine, chlorozotocin, fotemustine, lomustine, nimustine,
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ranimusting, antibiotics such as the enedivne antibiotics {e.g. calicheamicin, especially
calicheamicin gammall and calicheamicin phill, see, e.g., Agnew, Chem. Intl. Ed. Engl., 33 :
183-186 {1994}, dynenucin, including dynemicin A; bisphosphonates, such as clodronate; an
esperamicin; as well as neocarzinostatin chromophore and related chromoprotein enedivoe
antibiotic  chromomophores), aclacimomysing, actinomyein, authramycin, azasenne,
bleomveins, cactinomyvein, carabicin, caminomycin, carzinophiling  chromomyeing,
dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin (including
morpholino-  doxorubicin, cyvanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin  and
deoxydoxorubicin}, epirubicin, esorubicin, idarubicin, marcellomyein, mitomycins sach as
mitomvein €, mycophenolic acid, nogalamyein, olivomyceins, peplomycin, potfiromycin,
puromycin, gquelamyvein, rodorubicin, streptonigrn, streptozocin, tubercidin, ubenimex,
zinostatin, zorubicin; anti-metabolites such as methotrexate and 5-fluorcuracil (5-FUY; folic
acid analogues sach as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs such
as fludarabine, 6- mercaptopunne, thiamiprine, thioguanine; pyrimiding analogs such as
ancitabine, azacitidine, 6- azaundine, carmofur, cviarabine, dideoxvuridine, doxifluridine,
enocitabine, floxuridineg; androgens such as calosterone, dromostanolone propionate,
epiticstanch, mepitiostang, testolactone; anti-adrenals such as ammoglutethimide, mitotane,
trifostanc; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside;
aminolevulinic acid: emluracil; amsacrine; bestrabucil: bisantrene; edatraxate; defofaming;
demecoleme; diaziguone; elformithine; elliptimam acetate; an epothilone; ctoglucid; gallium
nitrate; hydroxverea; lentinen; lonidamine; mavtansinoids such as maytansine and
ansamitocins;, mitoguazone, mitoxantrone, mopidamol; nitracrine; pentostatin; phenamet;
prarubicin; losoxantrone; podophyvllinic acid; 2-cthylhvdrazide; procarbazine; razoxane;
rhizoxin,  sizofuran; spirogermanium; tenuazonic  acid;  triaziquone; 2, 2'.2"-
trichlorotricthylamine; trichothecenes

{especially T-2 toxin, verracurin A, rordin A and anguidine); urethan; vindesine; dacarbazing;
mannomustine; mitobronitol; mitolactol, pipobroman; gacytosine, arabinoside ("Ara-C");
cvelophosphamide; thiotepa; taxoids, ¢.g. pachitaxel and doxetaxel; chlorambucil; gemeitabine;
6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as cisplatin and
carboplatin; vinblastine; platinum; ctoposide (VP-16); ifosfamide; mitoxantrone; vincristine;
vinorelbing; novantrone; teniposide; edatrexate; daunomycin,  aminopterin,  xeloda;
tbandronate; CPT-11; topoisomerase indubitor RFS 2000; difluoromethylormthine (DMFQO);

retinoids such as retinoic acid; capecitabine; and pharmaceutically acceptable salts, acids or
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dervatives of any of the above. Also included are anti-hormonal agents that act to regulate or
inhibit hormone action on tumors such as anti-gstrogens and selective estrogen recepior
modulators (SERMg), including, for example, tamoxifen, raloxifene, droloxifens, 4-
hvdroxytamoxifen, trioxifene, keoxifene,

LYY 17018, onapristone, and toremifene (Farcston), aromatase inhubitors that inlubit the
enzyme aromatase, which regulates estrogen production i the adrenal glands, such as, for
example, 4(5) mmudazoles, aminoglutethimide, megestrol acetate, exemestane, formestane,
fadrozole, vorozole, letrozole, and anastrozole; and anti-androgens such as flutamide,
nmilutamide, bicalutamide, leuprolide, and goserelin; and pharmaceutically acceptable salts,
acids or derivatives of any of the above.

01677 Each therapeutic agent in a combination therapy of the invention may be admunistered
cither alone or in the same medicament (also reforred to herein as a pharmaccutical
composition) which comprises the therapeutic agent and one or more pharmaceutically
acceptable carmiers, excipients and diluents, according to standard pharmaceutical practice.
[¢168] Each therapeutic agent in a combination therapy of the invention may be administered
simultanecusly (e, i the same medicament), concurrently {i.¢., n separate medicaments
adnministered one right after the other 1n any order) or sequentially in any order. Sequential
aduunistration is particularly useful when the therapeutic agents in the combimation therapy are
m ditterent dosage forms (one agent 1s a tablet or capsule and another agent s a sterile hguid)
and/or are administered on different dosing schedules, eg., a biotherapeutic that is
administered at least daily and a biotherapeutic that is administered less frequently, such as
once weekly, once every two weeks, or once every three wecks and/or are admnistered for
different lengths of time, ¢.g., one therapeutic agent 1s adnunistered [V for 30 nunutes and one
therapeutic agent is administered CIVE for a greater length of time than one hour.

101691 In particularly preferred embodiments, blinatumomab or a blinatumomab variant is
adnunistered before administration of pembrolizamab, a pembrolizumab vanant or an antigen-
binding fragment thereof. In other particularly preferred embodiments, blinatumomab or a
blinatumomab vanant is administered concurrently with pembrolizomab, a pembrolizumab
variant or an antigen-binding fragment thereof  In other cmbodiments, blinatumomab or a
blinatumomab  vanant s adounisiered after admimstration of pembrolizumab, a
pembrolizumab variant or an antigen-binding fragment thereof.

{63761 In some embodiments, at least one of the therapeutic agents in the combination therapy

1s adovinistered using the same dosage regimen (dose, frequency and duration of treatraent) that
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is tvpically emploved when the agent is used as monotherapy for treating the same cancer. In
other embodiments, the patient receives a lower total amount of at feast one of the therapeutic
agents in the combination therapy thao when the agent is used as monotherapy, e.g., smaller
doses, less frequent doses, and/or shorter treatment duration.

[0171] A combmation therapy of the mvention may be used prior o or following surgery to
remove a tamor and may be used prior to, daring or after radiation therapy.

[6172] In some embodiments, a combination therapy of the mvention is administered to a
patient who has not been previously treated with a biotherapeutic or chemotherapeutic agent,
Le., 1§ cancer treatment-naive. In other embodiments, the combination therapy 8 administered
o a patient who failed to achieve a sustained response after prior therapy (¢ g., after failed or
meffective therapy with a svstemic anfi-cancer therapy that s not blinatumomab /
pembrolizumab combination therapy), 1.e., is cancer treatment-experienced.

10873} A combination therapy of the invention 1s typically used to treat a tumor that 1s large
encugh to be found by palpation or by imaging technigues well known in the art, such as MR
ultrasound, or CAT scan.

6174} Sclecting a dosage regimen {also referred to hercin as an administration regimen) for a
combination therapy of the mvention depends on several factors, including the serum or tissue
turnover rate of the entity, the level of symptoms, the immunogenicity of the entity, and the
accessibility of the target cells, tissue or organ in the individual being treated. Preferably, a
dosage regimen maximizes the amount of each therapeutic agent delivered to the patient
consistent with an acceptable level of side effects. Accordingly, the dose amount and dosing
frequency of cach biotherapeutic and chemotherapeutic agent i the combination depends in
part on the particular therapeutic agent, the seveniy of the cancer being treated, and patient
characteristics. Guidance 1o selecting appropriate doses of antibodies, cytokines, and small
molecules are available. See, e.g., Wawrzynczak (1996} Antibody Therapy, Bios Scientific
Pub. Ltd, Oxfordshire, UK; Kresina {ed.) (1991) Monoclonal Antibodics, Cytokines and
Arthriis, Marcel Dekker, New York, NY; Bach (ed.} (1993} Monoclonal Antibodies and
Peptide Therapy in Autoimmune Discases, Marcel Diekker, New York, NY; Baert et al. (Z003)
New Engl. I Med. 348:601-608; Milgrom et al. (1999 New Engl. . Med. 341 : 1966-1973;
Slamon et al. (2001) New Engl. J. Med. 344:783-792; Beniaminovitz et al. (2000} New Engl.
J. Med. 342:613-619; Ghosh et al. (2003) New Engl. J. Med. 348:24-32; Lipsky et al. (2000}
New Eogl J. Med. 343 : 1594-1602; Physicians™ Desk Reference 2003 (Physicians” Desk
Reference, 57th Ed); Medical Economics Company; [SBN: 1563634457, 5%th edition
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(November 2002). Determination of the appropriate dosage regimen may be made by the
clinician, ¢.g., using parameters or factors known or suspected in the art to affect treatment or
predicted to affect treatment, and will depend, for example, the patient's clinical history (e g,
previous therapy), the tvpe and stage of the cancer to be treated and biomarkers of response to
one or more of the therapeutic agents n the combination therapy. The optimal dose for
bhnatomomab in combination with pembrolizumab may be identified by dose escalation or
dosc de-cscalation of one or both of these agents.

06175} The present invention also provides a medicament which comprises blinatumomab
and/or a blinatumomab vanant, for use 1n treating DLBCL in a subject in combination with
pembrolizumaly, a pembrolizumab variant and/or an antigen-binding fragment thereof.

(01761 Further provided is a medicament which comprises pembrolizumab, a pembrolizumab
variant and/or an antigen-binding fragment thereof, for use in treating DLBCL m a subject in
combination with blinatumomab and/or a blinatamomab variant.

{877} In some embodiments, a medicament comprising blinatumomab and/or a
blinatumomab variant, or pembrolizumab, a pembrolizomab variant and/or an antigen-binding
fragment thereof, as described above, may be provided as a hiqund formulation or prepared by
reconstituting a lyophilized powder with sterile water for injection prior to use.

[0178] In some embodiments, a medicament comprising blinatumomab is provided in a glass
vial which contains a stenile, preservative-free, white to off-white, tvophilized powder for IV
mfusion following reconstitution with sterile water for mjection. The reconstituted solution is
added to an infusion bag containing 0.9% Nall and a product-specific stabilizer (IV Solution
Stabilizer). The IV Solution Stabilizer is supphied in 10 mL single~use glass injection vials as
a stenle, preservative-free, clear, colorless-to-slightlv-vellow liguid concentrate.

{63791 In some embodiments, a medicament comprising pembrolizamab {5 provided in a glass
vial which contains about 100 mg of pembrolizumab in 4 ml of solution. Each 1 ml of
solution contains 25 mg of pembrolizamab and 1s formulated in: L-histidine (1.55 mg),
polysorbate 80 (0.2 mg}, sucrose (70 mg}, and water for imjection, USP. The solution requires
dilution for VY infusion.

6188} Biotherapeutic agenis in a combination therapy of the invention may he administered
by continuous infusion, or by doses at intervais of, ¢.g., daily, every other day, three times per
week, or one time each week, two weeks, three weeks, monthly, bimonthly, ete. A total weekly
dose 1s generally at least 0.05 ug/kg, 0.2 ug/ke, 0.5 pa'ke, 1 ng/ke, 10 pg/ke, 100 pe/ke, 0.2

mg/kg, 1.0 mg/kg, 2.0 mg/ke, 10 mg/kg, 25 mg/kg, 50 mg/ke body weight or more. See, e.g.,
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Yang et al. (2003) New Engl. J. Med. 349:427-434; Herold et al. (2002} New Engl. J. Med.
346: 1692-1698; Lo et al. (1999} J. Neurol. Neurosurg, Psych. 67 451-456; Portiehi et al.
{20003} Cancer Imownol. Immunother. 52; 133-144.

(0181} In certain embodiments that employ pembrolizumab, a perbrolizumab vanant and/or
an antigen-binding fragment thercof, the dosing regimen will comprise administering
pembrolizumab, a pembrolizumab vanant and/or an antigen-binding fragment thereof at a dose
of 1, 2.3, 5 or 10 mg/kg at mtervals of about 14 davs (= 2 days) or about 21 days (= 2 davs) or
about 30 days (£ 2 days) throughout the course of treatment. In a preferred embodiment,
pembrolizumab, a pembrolizimab variant or an antigen-binding fragment thereof is used at a
dose of 200 mg (fixed} every 3 weeks.

(0182} In other embodiments that employ pembrolizumab, a pembrolizumab variant and/or an
antigen-binding fragment thereof in the combination therapy, the dosing regimen will comprise
administering pembroliziimab, a pembrolizumab variant and/or an antigen-binding fragment
thereof at a dose of from about 0.005 mg/kg to about 10 mg/kg, with mtra-patient dose
cscalation. In other escalating dose embodiments, the imferval between doses will be
progressively shortened, e.g., about 30 days (¢ 3 days) between the first and sccond dose, aboot
21 days (+ 3 days) between the second and third doses. In certain embodiments, the dosing
mterval will be about 21 days (£ 3 days), for doses subsequent to the second dose.

[0183] In certain embodiments, a subject will be administered a parenteral dosing, ¢.g., an
mtravenous (IV} infusion, of a medicament comprising any of pembrolizamab, a
pembrolizumab vanant and/or an antigen-binding fragment thercof.

(184} in a preterred embodiment of the vention, pembrolizumab, a pembrolizomab variant
and/or an antigen-binding fragment thereof 1s administered in a hquid medicament at a dose
selected from the group counsisting of 1 mg/kg every two weeks (Q2ZW) or every 14 davs
(Q14D), 2 mg/kg Q2W or Q14D, 3 mg/kg Q2W or Q14D, 5 mg/kg Q2W or Q14D, 10 mg
Q2W or G140, 1 mg/kg every three weeks (Q3W) or every 21 days (G210, 2 me/kg Q3W or
G218, 3 mg/kg Q3W or Q21D 5 mg/ke Q3W or 321D, 10 mg Q3W or 21D, and flat-dose
equivalents of any of these doses, 1.e., such as 200 mg Q3W or Q21D

(185} fn some embodiments, penibrolizumab, a pembrolizumab vanant and/or an antigen-
binding fragment thereof 1s provided in a dosage of about 10 mg, about 20 mg, about 30 mg,
about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 80 mg, about 100
mg, about 110 me, about 120 myg, about 130 mg, about 140 myg, about 150 mg, about 160 mg,

about 170 mg, about 180 mg, about 190 mg, about 200 g, about 210 mg, about 220 mg, about
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230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 280 mg, about 290
mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, about 350 mg,
about 360 mg, about 370 mg, about 380 mg, about 390 mg or about 400 mg.

[0186] In certain exemplary embodiments, pembrolizumab, a pembrolizumab varant and/or
an anfigen-binding fragment thereof is provided m a dosage of about 200 mg. In other
exemplary embodiments, pembrolizumab, a pembrolizumab variant and/or an antigen-binding
fragment thereof 1s provided as a liguid medicament which comprises 25 mg/md
pembrolizumab, 7% (w/v) sucrose, 0.02% (w/v) polysorbate 80 in 10 oM histidime buffer pH
5.5.

{03877 In some embodiments, the selected dose of pembrolizamab, a pembrolizumab variant
and/or an antigen-binding fragment thereof s admimistered by IV infusion. In one
embodiment, the selected dose of pembrolizumab, a pernbrolizumab variant and/or an antigen-
binding fragment thercof 1s administered by IV infusion over a time period of between 25 and
40 minutes, or about 30 mimirtes.

[6188] In cortain embodiments, blinatumomab or a blinatamomab varant 15 administered for
a first period of time (i.e, a “first treatment cycle”™) and a second penoed of time (e, a
“consolidation ¢ycle™).  Optionally, one or more additional consolidation cycles are
administered, ez, for a third period of time, a fourth period of time, a fifth period of time, etc.
A time period between two freatment cvcles wherein blinatumomab or a blinatumomab variant
is not administered (¢.g., the time between the first treatment cvele and a first consolidation
cvele) 1s referred 0 as a “treatment-free” cycle.

(189} In certain exemplary cmbodiments, it is covisaged that said first treatment cycle is at
least about 14 days long, about 15 days long, about 16 davs long, about 17 davs long, about 13
days long, about 19 days long, about 20 davs long, about 21 days long, about 22 days long,
about 23 days long, about 24 days long, about 23 days long, about 26 davs long, about 27 days
long, about 28 davs long, about 29 days long, about 30 davs long, about 31 days long, about
32 days long, about 33 days long, about 34 days long, about 35 days long, about 36 days long,
about 37 days long, about 38 days long, about 39 days long, about 40 days long, about 41 days
long, about 42 days long, about 43 days long, about 44 days long, about 45 days long, about
46 days long, about 47 days long, about 48 days long, about 49 days long, about 50 days long,
about 51 dayvs long, about 52 days long, about 53 days long, about 54 days long, about 35 davs
long, about 536 davs long, about 57 days long, about 58 days long, about 539 days long, about

60 davs long, about 61 days long, about 62 days long, about 63 days long or longer.
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[6196] In certaim exemplary embodiments, 1t 1s envisaged that said first treatment cvele 1s
between about 35 and about 77 days, between about 42 and about 70 days, between about 49
and about 63 days, between about 52 and about 60 days, or between about 54 and about 58
davs or any number of days between these ranges.

10191} In a particularly preferred embodiment, it 1s envisaged that said first treatment cvcle is
about 56 days.

(6192} o cortamn exeraplary crabodiments, it is envisaged that a consolidation cvele is at least
about 2 days long, about 3 davs long, about 4 days long, about 5 days long, about 6 days long,
about 7 days long, about 8 days long, about 9 days long, about 10 days long, about 11 days
long. about 12 davs long, about 13 days long, about 14 days long, about 15 days long, about
16 davs long, about 17 days long, about 18 days long, about 19 days long, about 20 days long,
about 21 davs long, about 22 days long, about 23 days long, about 24 days long, about 25 days
long, about 26 davs long, about 27 days long, about 28 days long, about 29 days long, about
30 days long, about 31 days long, about 32 days long, about 33 days long, about 34 days long
or about 35 days long.

03931 In certain exemplary embodiments, it 1s envisaged that a consolidation cycle is between
about 7 and about 49 days, between about 14 and about 42 days, between about 21 and about
35 days, between about 23 and about 33 davs, or between about 25 and about 31 days or any
number of davs between these ranges.

{6184} In a particularly preferred embodiment, it is envisaged that a consolidation cyele is
about 28 days.

[6195] In certain exemplary embodiments, it 15 envisaged that a treatment-free cyvcle is at least
about 2 days long, about 3 davs long, about 4 days long, about 5 days long, about 6 days long,
about 7 days long, about 8 days long, abowt 9 days long, about 10 days long, about 11 davs
long, about 12 davs long, about 13 days long, about 14 davs long, about 15 days long, about
16 davs long, about 17 days long, about 18 days long, about 19 days long, about 20 days long,
about 21 days long, about 22 davs long, about 23 davs long, about 24 days long, about 25 days
long, about 26 davs long, about 27 days long, about 28 days long, about 29 days long, about
30 davs long, about 31 days long, about 32 days long, about 33 davs long, about 34 days long
or about 35 days long.

[0396] In cortain exemplary embodiments, it is envisaged that a treatment-free cycle i1s between

about 7 and about 49 days, between about 14 and about 42 days, between about 21 and about
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35 days. between about 23 and about 33 davs, or between about 25 and about 31 days or any
number of days between these ranges.

[6197§ In a particolarly preferred embodiment, it is envisaged that a ireatment-free cvcle is
about 28 days (+/- 3 davs).

10198} In certam exemplary embodiments, blinatumomab and/or a blinatumomab vanant is
provided in an initial dose, and/or one or more escalation doses, and/or a maintenance dose.
As used hercin, an “initial dose” is the first dosage amount of blinatumomab and/or a
bhnatumomab variant, ¢.g., about 9 ug/d. As used herem, a “maintenance dose” is a dosage
amount of blinatumomab and/or a blinatumomab vanant that is administered later 1n time than
an initial dose, and that is a greater dosage amount than the initial dose. For example, an initial
dose may be about 9 ug/d, and a maintenance dose may be about 28 pg/d, about 56 ug/d or
about 112 pg/d.

€199} In certain exemplary embodiments, blinatumomab and/or a blinatumomab variant s
provided to a subject as an initial dose, a maintenance dose, and one or more escalation doses.
[62606] As used herein, an “cscalation dose™ 15 a dosage that 1s greater than an mitial dose, but
is not the maintenance dose amount. In certain embodiments, an escalation dose is a dosage
that is greater than the maintenance dose amount. 1o an exemplary embodiment, an escalation
dose 15 2 dosage that is smaller than the maintenance dose amount. For example, when the
maintenance dose is about 56 ug/d or about 112 pe/d, the escalation dose may be about 28
pg/d.

10201} In certain exemplary embodiments, an mitial dose, an escalation dose and/or a
maintenance dose may cach be administered to a subject daily for a period of time, ¢.g., for
about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, about 7 days, about 8
days, about 9 davs, about 10 days, about 11 davs, about 12 dayvs, about 13 days, about 14 days,
about 15 days, about 16 days, about 17 davs, about 18 days, about 19 days, about 20 days,
about 21 days, about 22 days, about 23 davs, about 24 days, about 25 days, about 26 days,
about 27 days, about 28 days, about 29 days, about 30 days, about 31 days, about 32 days,
about 33 days, about 34 days, about 35 days, about 36 days. about 37 days, about 38 days,
about 39 days, about 40 days, about 41 days, about 42 days, about 43 davs, about 44 davs,
about 45 days, about 46 days, about 47 davs, about 48 days, about 49 days, about 51 days,
about 52 days, about 53 days, about 54 days, about 55 days or about 56 days.

[0202] In some embodiments, blinatumomab and/or a bhinatomomab variant 15 provided in a

dosage of about 1 ug perday, about 2 pg per day, about 3 ug per day, about 4 ug per day, about
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5 ug per day, about 6 ug per day, about 7 pg per day, about & pg per day, about 9 pg per day,
about 10 pg per day, about 11 pg per day, about 12 pg per day, about 13 ug per day, about 14
ug per day, about 15 pg per day, about 16 pg per day, about 17 pg per day, about 18 pg per
day, about 19 pg per day, about 20 ug per day, about 21 ug per day, about 22 ug per day, about
23 pg per day, about 24 wg per day, about 25 ug per day, about 26 ug per day, about 27 ug per
day, about 28 pg per day, about 29 ug per day, about 30 ug per day, about 31 ug per day, about
32 pg per day, about 33 pg per day, about 34 ug per day, about 35 pg per day, about 36 ug per
day, about 37 pg per day, about 38 ug per day, about 39 ug per day, about 40 ug per day, about
41 pg per day, about 42 pg per day, about 43 pg per day, about 44 ug per day, about 45 ug per
day, about 46 pg per day, about 47 ug per day, about 48 ug per day, about 49 ug per day, about
50 pg per day, about 51 pg per day, about 52 ug per day, about 53 pg per day, about 54 ug per
day, about 55 pg per day, about 36 ug per day, about 537 ug per day, about 58 ug per day, about
59 ug per day, about 60 pg per day, about 61 ug per day, about 62 pg per day, about 63 g per
day, about 64 pg per day, about 65 ug per day, about 66 ug per day, about 67 ug per day, about
68 ug per day, about 69 g per day, about 70 ug per day, about 71 pg per day, about 72 ug per
day, about 73 pg per day, about 74 ug per day, about 75 ug per day, about 76 ug per day, about
77 ug per day, about 78 g per day, about 79 ug per day, about 80 pg per day, about 81 g per
day, about 82 pg per day, about 83 ug per day, about 84 ug per day, about 85 ug per day, about
86 pg per day, about 87 pg per day, about 88 ug per day, about 89 pg per day, about 90 ug per
day, about 91 pg per day, about 92 ug per day, about 93 ug per day, about 94 ug per day, about
95 pg per day, about 96 pg per day, about 97 ug per day, about 98 pg per day, about 99 ug per
day, about 100 pg per day, about 110 pg per day, about 111 ug per day, about 112 ug per day,
about 113 pg perday, about 114 g per day, about 115 ug per day, about 116 g per day, about
117 pg per day, about 118 ug per day, about 119 ug per day, about 120 ug per day, about 121
ug per day, about 122 ug per day, about 123 pg per day, about 124 ug per day, about 1235 ug
per day, about 126 ug per day, about 127 ug per day, about 128 pg per dav, about 129 pg per
day about 130 ug per day.

[02063] In certain exemplary embodiments, blinatumomab and/or a blinatumomab variant s
provided in a dosage of between about 9 ug and about 112 pg per day. In other exemplary
embodiments, blinatumormab and/or a blinatumomab vanant is provided in a dosage of between

about 9 ug and about 56 pg per day. In still other exemplary embodiments, blinatumomab

45



WO 2019/075366 PCT/US2018/055667

and/or a blinatumomab vanant is provided 1 a dosage of between about 9 pg and about 28 pg
per day.

6204} In certam exemplary embodiments that employ blinatumomab and/or a blinatemomab
variant in a first treatment cycle and/or in one or more consolidation cycles, the dosing regimen
comprses administering blinatnomab and/or a blinatumomab variant initially at a dose of
about 9 pe/day, with intra-patient dose escalation at approximately 7-day intervals ap to a
maximal dose of about 28 pg/day, of about 56 ug/day or of about 112 pg/day. Once the
maximal dose 1s reached, that dose 15 continued until the first treatment cvele or the first
consolidation cycle is complete.

[0265] In corain embodiments, a subject will be administered a parenteral dosing, ¢.g.. an
mtravenous (IV) mfusion (¢.g., via continuous intravenous mfusion (CIVI)), of a medicament
comprising bhinatumomab and/or a blinatumomab variant,

0286} In certain exemplary embodiments, blinatumomab and/or a blinatumomab variant s
provided as 4 mL single-use glass mnjection vial contaming a sterile, preservative-free, white to
off-white, lyophilized powder for IV infusion following reconstitution with stenle water for
mjection. The standard commercial vial of blinatumomab 15 35 pg (with a nominal fill of 3¥
ug). In a particolar crabodiment, the vial is reconstituted with 3 mb of sterile water (¢.g., sterile
water for irrigation) to provide a solution with a concentration of 12.5 pg/mL. The 12.5 ug/mbL
sohution can then be further dilated to a concentration dependent on dose and final dosing
volume prior to administration,

62077 The reconstituted solution is added to an infusion bag contamming 0.9% Na(l and a
product-specific stabilizer (IV solution stabilizer). The IV solution stabilizer functions to
prevent adsorption of blinatumomab to surfaces of the infusion components. The IV solution
stabilizer is supplied in 10 mL singie-use glass injection vials as a sterile, preservative-free,
clear, colorless-to-slightly-veliow liguid concentrate.

{02681 In some embodiments, the selected dose of blinatumomab and/or a blinatumomab
variant is administered by 1V infusion, ¢.g., by CIVIL. In one embodiment, the selected dose of
blinatumomab and/or a blinatumomab vanant is adounistered by CIVI over a time period of
about 6 hours, about 7 hours, about 8 hours, about 9 hours, about 10 hours, about 11 hours,
about 12 hours, about 13 hours, about 14 hoors, about 13 hours, about 16 hours, about 17 hours,
about 18 hours, about 19 hours, about 20 hours, about 21 hours, about 22 hours, about 23 hours,

or about 24 hours. In a particularly exemplary embodiment, the selected dose of blinatuomab

46



WO 2019/075366 PCT/US2018/055667

and/or a blinatumomab vanant 1s adounistered by CIVI as a continuous infusion over a 24-
hour period of time.

{02691 In certain exemplary embodiments, the patient is selected for treatment with the
combination therapy of the mnvention if the patient has histologically confirmed DLBCL that
is {1} refractory to first or later treatment; (2} is a first or later relapse and has received at least
two prior therapies {ong of which can be frontline therapy}; or (3) has relapsed post-autologous
hematopoictic stem cell transplantation (HSCT).

[6216] The medicaments described herein may be provided as a kit which comprises a first
container and a second container and a package nsert. The first container contains at least
blinatumomab and/or a blinatumomab variant, and the second container contains at least one
dose of a medicament comprising a pembrolizumab, a pembrolizumab variant and/or an
antigen-binding fragment thercot. The kit can optionally comprise a package msert, or label,
which includes mstructions for treating a patient for cancer using the medicaments, The first
and second containers may be comprised of the same or different shapes {e.g., vials, syringes
and bottles) and/or matenials {¢.g., plastic or glass). The kit may further comprise other
matenials that may be useful in adnministering the medicaments, such as difuents, filters, IV
bags and lings, infusion pumps, needles and syringes. In some preferred embodiments of the
kit, the instructions state that the medicaments are intended for use in treating a patient having

DLBCL.

Pharmaceutical Compaositions

[6211] The mvention pertains to uses of the above-described agents for prophylactic and/or
therapeutic treatments as described Infra. Accordingly, blinatumomab and/or a blinatumomab
variant, and/or pembrolizamab, a pembrolizamab vanant and/or an antigen-binding fragment
thercof of the present invention can be incorporated into pharmaceutical corapositions suitable
for admimstration.  Such compositions typically comprise blinatumomab and/or a
blinatumomab variant or pembrolizumab, a pembrolizumab variant and/or an antigen-binding
fragment thereof and a pharmaceutically acceptable carrier.  As used herein the language
“pharmaceutically acceptable carrier” i1s intended to include anv and all solvents, dispersion
media, coatings, antibacterial and antitungal agents, 1sotonic and absorption delaving agents,
and the hike, compatible with pharmacecutical admimstration. The use of sach media and agents
for pharmaceutically active substances is well known in the art.  Except insofar as any

conventional media or agent is incompatible with the active compound, use thereot in the
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compositions is contemplated. Supplementary active compounds can also be mcorporated mto
the compositions.

[6232§ A pharmaccutical composition of the invention is fornulated to be compatible with its
mtended route of adnunistration. Examples of routes of administration include parenteral, ¢ g,
mitravenous, intradermal, subcutaneous, mtrapenioneal, intramuscular, transdermal (topical),
and transmucosal administration. Solutions or suspensions used for parenteral, intradermal, or
subcutancous application can include the following components: a sterile dituent such as water
for injection, saling solution, fixed oils, polvethylene glycols, glycenn, propylene glyeol or
other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens;
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
cthylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents for
the adjustment of tonicity such as sodium chlonide or dextrose. pH can be adjusted with acids
or bases, such as hydrochloric acid or sodium hyvdroxade. The parenteral preparation can be
enclosed in ampoules, disposable syrninges or multiple dose vials made of glass or plastic.
[6213] Phammacecutical compositions suitable for injectable use include sterile aqueous
solutions {(where water soluble} or dispersions and stenle powders for the extemporaneous
preparation of stenle injectable solutions or dispersion. For imtravenous, 1S, ICV and/or {T
adnunistration, suitable carriers include physiological saline, bacteriostatic water, Cremophor
EL™ (BASF, Parsippany, N.I} or phosphate buffered saline (PBS). In all cases, the
composition must be sterile and should be fluid to the extent that casy syringability exasts. It
must be stable under the conditions of manufacture and storage and must be preserved against
the contaminating action of microorganisias such as bacteria and fungi. The carrier can be a
solvent or dispersion medium contaming, for example, water, ethanol, polyol (for example,
glycerol, propvlene glyeol, and liquid polyethyiene glycol, and the like), and suitable mixtures
thercof. The proper fluidity can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size mn the case of dispersion and by the
use of surfactants. Prevention of the action of microorgamisms can be achieved by vanous
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phencl, ascorbic
acid, thimerosal, and the like. In manv cases, @ will be preferable o include isotonic agents,
for example, sugars, polvalcohols such as mannitol, sorbifol, sodium chlonde m the
composition. Prolonged absorption of the injectable compositions can be brought about by
mcluding in the composition an agent which delays absorption, for example, aluminum

monostearate and gelatin,

e
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[6214] it 1s especially advantageous to formulate parenteral compositions in dosage unit form
for ease of administration and uvmiformity of dosage. Dosage unit form as used herein refers to
physically discrete units suited as unitary dosages for the subject to be treated; cach umit
containing a predetermined quantity of active compound calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. The specification for
the dosage unit forms of the invention are dictated by and dirsctly dependent on the unique
characteristics of the active compound and the particular therapeutic effect to be achieved, and
the himutations inherent in the art of compounding such an active compound for the treatment
of individuals.

(62157 The pharmaceutical compositions can be mcluded in a container, pack or dispenser
together with optional instructions for administration.

10216} The pharmaceutical compositions of the present mvention may be administered in a
number of ways depending upon whether local or systemic treatment is desired and apon the
areato be treated. Administration may be intratumoral or parenteral. Parenteral administration
includes intravenous drip, subcutancous, intraperitoncal or mtramuscular injection, intrathecal,
or intraventricolar administration.

{6217 In one embodiment, unit doses or measured doses of a composition that include
blinaturnomab, blinatumomab vanant, pembrolizumab, pembrolizamab variant and/or antigen-
binding fragment thereof are dispensed by an implanted device. The device can melude a
sensor that monitors a parameter within a subject. Forexample, the device can imclude a pump,

such as an osmotic pump and, optionally, associated clectronics.

0218} It will be readily apparent to those skilled in the art that other suitable modifications
and adaptations of the methods described herein may be made using suitable equivalents
without departing from the scope of the embodiments disclosed berein. Having now descrbed
certain embodiments in detail, the same will be more clearly understood by reference to the
following example, which is included for purposes of illustration only and are not intended to
be hmiting. Al patents, patent apphications and references described herein are incorporated

by reference in their entireties for all purposes.
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EXAMPLES
Example 1, Phase 1b Open Label Study Investisating Safety and Efficacy of
Blinatumomab is Combination with Pembrelizumab in Adult Subjects With Relapsed or

Refractory Diffuse Large B Cell Lymphoma (DLBCL)

Summary

6219} The primary objective of the study is to determine the maximum tolerated dose (MTD)
of bhnatumomab i combination with pembrolizumab 1n adult subjects with relapsed or
refractory (v/r) BLBCL. The secondary objectives of the study are o evaluate the safety,
efficacy, and phamacckinetics {PK) of blmatumomab 1o combination with pembrolizamab in
adult subjects with /7 DLBCL.

102207 The overlyving hypothesis is that blinatumomab in combination with pembrolizumab
will be tolerable n r/r DEBCL.

{06221} The primary endpoint is the incidence of dose limiting toxicities (DLTs). The
secondary endpoints are: Overall response rate (OKR) by Cheson Criteria (2007); Complete
response (CR) by Cheson Critenia; Duration of response (DOR) by ORR, CR, and partial
response (PR}, PES; O5; Blinatumomab PK parameters; and Pembrolizumab PK parameters.
The safety endpoints are the mcidence and severity of adverse cffects.

[02221 This is an open label, multicenter, phase lb studv testing the combmation of
bhnatomomab with pembrolizumab in v/r DEBCL. The study will consist of 2 portions. Part
1 {n =6 - 50y will test the safety of up to 3 different bhinatumomab target dose levels and up
to 3 schedulcs of biinatumomab n combination with pembrolizumab 1n a rolling 6 design. (See
Table 2.} A Dose Level Review Team (DLRT) will review the safety data to evaluate possible
drug effects and DLTs. Subjects who are not on the dose ultimately selected for part 2 will
remain on their mitial dose throughout the study. Part 2 (o = 36} will consist of an cxpansion
cohort to assess PK, safety, and prehmunary efficacy data at the chosen target dose and
schedule. The part 2 dose will be determined by the totabity of the clinical data from part 1 as

determined by the DLRT.
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%Arms EAssigned Interventions
iﬁxper‘tmenmiz COHORTIb Umg Blinatumomab plus
 Blinatumomab 9 to 28 microgram plus | Pembrolizumab

Pembrohizumab {day 1).

%Experimentai: COHORT Hib : Drug: Blinatumomab plus
%Biinaﬁumomab Gto28t0 112 EPembroiizuma‘b

‘microgram plus Pembrolizamab {day 1). |

iErxperimenmit COHORT b : Drug: Blinatumomab plus
 Blinatumomab 9 to 28 to 56 microgram | Pembrolizumab
plus Pembrolizumab (day 1}.

%Expeﬁmentai: COHORT Ia  Drug: Blinatumomab plus
%Biinammomab 9 to 28 microgram plus éPembmiizuma‘b

%Pembmiizumab (day 15).

xperimental: COHORT lla éDmg: Blinatumomab plus
Blinatumomab 9 to 28 to 112 éPembmiizuma’b
‘microgram plus Pembrolizumab (day !

19).

%Experimemaiz COHORT {lia Umg Blinatumomab plus

iﬁiinammcsm ab 910 28 to 56 microgram éPembmiizumab

ipius Pembrolizumab (day 19).

xperimental: Expansion Cohort { Drug: Blinatumomab plus
 Using cohort design from previous  Pombrolizymab

icohorts where Maximum Tolerated E

‘Dosc was found

62231 The study design meludes:

~A 21~-day screening period;

-A standard (core) treatment period of blinatumomab (first cvele) of 8 weeks;

-A second {consolidation} cycle of blinatumomab of 28 days after a 28-day (¢ 3 days)
blinatumomab treatment free period, that can be admunistered to subjects with stable discase
{813}, PR, or CR;

~Pembrolizumab treatment untit disease progression or up 6 35 cycles in the absence
of disease progression:

-0On study day 15 for subjects in cohort la
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OR
-On study day 1 for subjects in cohorts Ib, Hb, and Hib
OR

~On study day 19 for subjects in cobort Ha and {ila; and

~A safety follow-up visit after 30 days (+ 7 days) of last dose of each protocol specified
therapy.
[6224] Follow-up for survival and collection of subsequent anticancer therapics will occur
every 12 weeks (= 28 days) for following blinatumomab safety follow up wisit for up to
approximately 24 months from the last dose of pembroliziimab. A maximum of 86 subjects
wiil be enrolled.
162257 Summary of Subject Eligibility Criteria: This study secks to enroll adult subjects with
histologically confirmed Dhiffuse Large B Cell Lymphoma that is either refractory to first or
later treatment, or first or later relapse and has received at least 2 prior therapies {one of which
can be frontline therapy}, or relapsed post autclogous HSCT with adequate organ function.
6226} Subjects will be excluded if they have Richter’s transformation (DLBCL ansing in the
sctting of prior chronie lymphocytic leukemia) or Primary Mediastinal B cell Lymphoma
{(PMBCL) or have history or presence of clinically relevant central nervous system (NS}
pathology such as epilepsy, paresis, aphasia, stroke, severe brain injury, dementia, Parkinson’s
disease, corcbellar disease, organic brain syndrome, or psychosis or has evidence of active,
non-infectious pneumonitis, or has a history of interstitial lung disease.
[6227} Blinatumomab is administered as a continuous ntravenous infusion (CIVIE). The first
cvele of blinatumomab treatment 1s 8 weeks in duration followed by a 28-day (+ 3 days)
blinatumomab treatment-free mterval. The imtial dose of blinatumomab will be 9 ug/day and
will be dose escalated at weekly intervals until the target dose is reached. If a subject meets
the requirements for contiming study therapy, they may receive another cycle of blinatimomab
{cvcle 2 consolidation cvele) of 28 dayvs duration afier a 28-day (£ 3 davs) treatment free
mterval. The consolidation cycle dosing will be the same as the first 28 days of cycle 1 of
blinatumomab, starting at 9 pg/day with weekly dose escalations until the target dose is
rcached.
[0228] Pembrolizumab 200 mg will be admimstered intravenously (IV) for 30 minutes every
3 weeks starting on study day 15 in cohort {a, on study day 1 1n cohorts Ib, Iib, and 1iIb, on

study day 19 in cohorts Ha and Hla (3-week cycle).
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62287 Written nformed consent must be obtamed from all subjects or legally acceptable
representatives before any study specific procedures are performed. The following procedures
will occur per the Schedulc of Assessments: medical history, demographics, Eastern
Cooperative Oncology Group (ECOG) performance status, neurological examination, physical
exam ncluding height, weight, vital signs, concomitant medications, adverse event/serious
adverse event assessment, disease related events, and patient reported outcome (PRO)
assessments. The subjects will undergo radiclogic assessments {(brain magnetic resonance
mmaging (MR}, computed tomography {(CT) scan, and positron emission tomography (PET)
scan) per the time points outlined in the Schedule of Assessments, Samples will be collected
for local laboratory testing including:  bone marrow biopsy, lumbar puncture, chemistry,
coagulation, hematology (complete blood count (CBC)), immunoglobulins, urnalysis, thyroid
function tests, creatining clearance {Cr(Cl), and pregnancy test. The subjects will further
provide samples for central laboratory testing mnclading: anti-blinatumomab antibodies, anti-
pembrolizumab  antibodies, immune panel. serum cvickings, PK  (blinatumomab and
pembrolizumab), core or excisional biopsy for biomarker analysis, PAXgene, and minimal
residual disease (MRD) by next generation sequencing (NGS) as indicated in the Schedule of
Assessments. A full list of study procedures, including the timing of cach procedure, is
descnbed further below and is st forth at Figures 3-6.

10230} Point estimates for efficacy endpoints will be accompanied by 2-sided 95% confidence
mtervals including estimates of Kaplan Meier (KM) quartiles, KM proportions, and binomial
proportions.  Pharmacokinctics will be performed by noncompartmental analysis.

Pharmacodynamic samples will be summarized by descriptive statistics.

Bisease

10231} Imownophenotyping is an essential diagnostic procedure which allows DLBCL to be
identified and allows DLBCL to be further divided into germinal center (GC) type {cluster of
differentiation (CD}10+ or CB10-, B-cell lymphoma 6 protein (BCL6) + mouse monoclonal
{(MUM1-}} and non-GC type (CD10-, BCL6- or CD10-, BCL6+, MUM1+; Hans et al, 2004}
Germinal center/non GC stratification by the Hans algorithm provides valuable prognostic
mformation, but the supporting data is dernved primarily from patients treated i the pre-
rntuximab era. It prognostic value is less clear in patients treated with enmunochemotherapy
as opposed to cvclophosphamide, doxorubicin, vincristine, and predanisone (CHOP) alone

(Nvman ¢t al, 2007). Altematively, prognostic differentiation can be achieved with gene
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expression profiling (Rosenwald et al, 2002} subdividing DLBCLs mto GC types, activated B-
cell (ABC) types and also Primary Mediastinal B-cell Lymphoma (PMBCL). The prognostic
stratification  betwegen G and ABC sub types remains valid in patients receiving
mmunochemotherapy (Lenz ot al, 2008).

10232} The GC-hike lvmphomas probably arse from nommal GC B-cells and arc associated
with the 114,18} translocation, deletion of phosphatase and tensin homolog (PTEN},
amplification of the micro ribonucleic acid (RNA) cluster-17-92 (miR-17-92), and protein 53
{p33) mutations. The ABC Lyvmphomas are thought to originate from a post GC B cell and are
characterized by activation of the nuclear factor kappa B (NFLB) and Janus Kinase (JAK)
signatling pathways (Lenz and Staudt, 2010},

(02337 The International Prognostic index (IPI) and age-adjusted IPI (aalPl) have been
developed as models for predicting outcomes based on climical factors {(The international NHL

prognostic factors project, 1993} {Table 3).

iPi : aaiPi
Risk group Pl Factors Risk group iPl Factors

Low Gor 1 Low 0

Low intermediate 2 . Low Intermediate

P! Factors:

Qider than 80 years of age (not used for aaiPl}

Disease stage lil/iv
l.actate dehydrogenase level elevated
ECOG performance score 2 2
Extranodal disease > 1 site (not used for agiPl)
Table 3. International Prognestic Index (IPD) for BLBCL. aalPl = age-adjusted
International Prognostic Index; BLBCL = diffuse large B-cell lymphoma; ECOG =
Fastern Cooperative Oncology Group.

02347 The aalPl 5 widely used for stratification and analysis of clinical trials. The data for
the P derives from the pre~-rituximab era, and when immunochemotherapy is used as first line
treatment, the [P appears less predictive in some series {Schn et al, 2007) but not in others
{Zicpert et al, 2010}, A revised version has been developed m the post-rituximab era and is

currently still voder evaluvation (Schn ot al, 20073,
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Rationale

02351 Both PD-L1 and soluble PD-L1 expression has been reported m DLBCL and the
expression of these ligands has been correlated with an inferior prognosis {Andorsky et al,
2011). Imnwne checkpoint inhibifors including pembrolizumab are being actively investigated
m hematologic malignancies and have demonsirated single agent activity in lymphomas
mecluding BEBCE (Kivasu ot al, 2015; Lesokhin et al, 2016}, The KEYNOTE 013 trial 1s
currently testing pembrolizumab in a cohort of DLBCL subjects.

[6236] Furthermore, pre-clinical studies of blinatumomab have identified involvement of the
PD 1/PD-L1 axis as a potential mechanism of resistance to BiTE® mediated therapy. In /v
ALL, wopregulation of PD-L1 has been observed on lymphoblasts of a patient receiving
blinatumomab {(Kohnke et al., 2015) and m vitro blockade of the PD-1/PD-L.1 axis augmented
Iysis of acute myelogenous leukemia (AML) cells by the CD33/CD3 BiTE® antibody
construct AMG 330 (Krupka et al, 2016). In line with these data, using AML cell lines
engineerad to ectopically overexpress individual T cell ligands, Lazlo et all demonstrated that
the expression of PD L1 and PL L2 signiticantly reduced the anti-leukemic activity of AMG
330 (Lazlo et al, 2015). Similarly, Kendenan ¢t al. (2016} showed that incubation of primary
AML saraples with either D 123 chimene antigen receptor t-cell (CAR-T) or CB-33 CAR-T
resufted in a significant upregulation of PD-1 on AML T cclis and PD L1 on AML blasts.
Using an AML xenograft model, they demonstrated that combination of a blocking PD-1
antibody phus CD-33 or CB-123 CAR-T enhanced the anti-leukemic activity of the single agent
by significantly prolonging survival. In vitro dual blockade of PD-1 and PD-L1 with a CEA
BiTE enhanced cytolytic activity of the BiTE on solid tumors (Usada ct al., 2015). Finally,
pediatric patients with ALL demonstrated increased expression of PD-L1 on leukemic blasts
and combined treatment with blinatumomab and pembrolizumab was feasible and mduced a
response in a pediatric patient with ALL relapsed alloHSCT (Feuchtinger et al., 20153).
Together, these data suggest that pembrolizumab could both unleash a polycional immune
response agamst endogenous tumor antigen as well as enhance the CB-19 specific immnne

response chicited by blinatumomab, potentially leading to a syngrgistic offect.
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Pembrolizumab Dose Selection

(02377 The dose of pembrolizumab planned to be studied in this trial 13 200 mg Q3W. The
dose recently approved in the United States and several other countries for treatment of
melanoma subjects i1s 2 mg/kg Q3W. Information on the rationale for selecting 200 mg Q3W
18 summarized below.

10238) In KEYNOTE-001, an open-label phase 1 study conducted to evaluate the safety,
tolerability, PK and pharmacodynamics (PD), and antitumor activity of pembrolizumab when
administered as monotherapy. The dose escalation portion of this tnial evaluated three dose
levels, I mg/ke, 3 mg/kg and 10 mg/kg, administered every 2 weeks {(32W) and dose expansion
cohorts evaluated 2 mg/kg Q3W and 10 mg/kg Q3W in subjects with advanced sohid tumors.
All dose levels were well tolerated and no dose-limiting toxicities were observed. This first-
m-human study of pembrolizumab showed evidence of target engagement and objective
evidence of tumor size reduction at all dose levels. No MTD has been identificd. In addition,
two randomized cohort evaluations of melanoma subjects receiving pembrolizumab at a dose
of 2 mg/kg versus 10 mg/kg Q3W have been completed, and one randomized cohort evaluating
10 mg/kg Q3W versus 10 mg/kg Q2W has also been completed. The chimical efficacy and
safety data demonstrate a lack of important differences in efficacy or safety profile across
doses.

10239} An integrated body of evidence suggests that 200 mg every 3 weeks (Q3W) 1s expected
to provide similar response to 2 mg/kg Q3W, 10 mg/kg Q3W and 10 mg/kg Q2W. Previously,
a flat pembrolizomab exposure-response relationship for efficacy and safety has been found n
subjects with melanoma in the range of doses between 2 mg/kg and 10 mg/kg. Exposures for
200 mg Q3W are expected to lie within this range and will be close to those obtained with 2
mg/kg Q3W dose.

62481 A population pharmacokinetic (PK) model, which characterized the influence of body
weight and other patient covaniates on exposure, has been developed. The PK protile of
pembrolizumab 1s consistent with that of other humanized monoclonal antibodies, which
typically have a low clearance and a limited volume of distribution. The distnbution of
exposures from the 200 mg fixed dose are predicted to considerably overlap those obtamed
with the 2 mg/kg dose and importantly will mamtain individual patient exposures within the
exposure range cstablished in melanoma as associated with maximal clinical response.

Pharmacokinetic propertics of pembrolizumab, and specifically the weight-dependency in
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clearance and volume of distnibution are consistent with no meaningful advantage to weight-
based dosing relative to fixed dosing.

{02417 In translating to other tumor indications, similarly flat exposure-response relationships
for efficacy and safety as observed in subjects with melanoma can be expected, as the antitumor
effect of pembrolizumab 18 driven through smmune svsitem activation rather than through a
direct mteraction with tumor cells, rendering it independent of the specific tumor type. In
addition, available PK results in subjects with melanoma, NSCLC, and other tumor types
support a lack of meaningful difference in pharmacokinetic exposures obtained at tested doses
among tumor types. Thus the 200 mg Q3W fixed-dose regimen is considered an appropriate
fixed dose for other tumor indications as well.

102427 A fixed dosc regimen will simplify the dosing regimen to be more convenient for
physicians and to reduce potential for dosing errors. A fixed dosing scheme will also reduce
complexity in the logistical chain at treatment facilitics and reduce wastage. The exasting data

suggest 200 mg Q3W as the appropriate dose for pembrolizumab.

Blinatumomab Dose Selection

02437 Three target doses will potentially be tested in part 1 in a dose-escalation design starting
at the lowest blinatumomab target dose of 28 pg/dav with the primary focus on identifying a
safe combmation dose. Blinatumomab will be escalated in a stepwise manner until the
appropriate target dose s reached. This dosing paradigm is based on safety and efficacy data
from the phase I Study MT103-104 in NHL (incleding DLBCL) and the phase 2 Study MT103-
208 in DLBCL in which blinatumomab was tested as a monotherapy.

[6244] Step dosing of blinatumomab has been tmplemented to mutigate the potential for
adverse events associated with excessive T cell activation and cytokine release. Blinatumomab
has been associated with transient elevation of serum cytokines, especially 1L-6, 1L-10, and
IFN-y, the cviokine elevation largely occurred within the fivst two days following the mitial
dose of blinatamomab (Armand et al, 2013).

0245} Accordingly, adverse events potentially related to T-cell activation and cytoking
rclease, such as cyviokine release syndrome (CKS) and neurologic cvents are more frequent at
the time of initiation of blinatumomab treatment. Step-wise dosing has been shown to attenuate
the cyvtokine release and reduce the occurrence/severity of those events in previous studies

(MT103-104 and MT103-208).
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0246} In the MT103-208 study, grade 3 or higher neurclogic treatment emergent adverse
events (TEAEs} were reported 1 21.7% of subjects receiving stepwise dosing and 100% of
subjects receiving flat dosing with a median time to onset of 18 days. Mo CRS was reported
m MT103-208, however grade 3 CRS was reported in 2% of subjects on Study MT103-211 1n
r/v ALL with a median time to onset of 2 days.

10247} Part 2 will consist of an expansion cohort to ensure adequate safety and PK data is
collected. The blinatumomab target dose will be based on safety data from part 1.

[6248] To munimize the nisk of CRS and neurologic events, all patents will receive
prophylactic dexamethasone for each blinatumomab infusion start and dose ncrease: 20 mg
orally at 6 to 12 hours and 1 hour pror to infusion. In case of sigas of CRS, dexamethasone

will be given 8 mg orally 3 times daily for up to 72 hours.

Design and Blinatumomab Escalation/Be-escalation Rules

(0249} For part 1, subject enrollment in cohort la is outlined in the schema in Figure 1
Blinatumomab was dosed as a continuous mtravencus infusion (CIVI) for 8 weeks. The initial
dose was 9 ug/day and the dose was escalated afier 7 days to a target dose of 28 pg/day. The
status overview of cohort 1a 15 shown at Figure 9. A single subject overview {cohort 1a) 1s
shown at Figure 10.

16258} Depending on tolerability, the target dose of blinatumomab will be moreased to a
maxtmnum of 112 pyg/day in cohort Ha and b, with possible de-escalation to 56 pg/day n
cohorts {lia and Hib. Pembrolizumab was dosed by intravenous (IV) infusion 200 mg at Q3W
starting on study day 15 in cohort {a, will be started on study dav 1 in cohorts Ib, Hb, and Iib,
and will be started on study day 19 in cohorts Ila and Fa.

[0251] Subjects who do not meet the criteria for investigational product (IP) discontinuation
are eligible for a second cycle of blinatumomab (consohdation) consisting of a CIVI of 28 days
after a 28-day {+ 3 days) blinatumomab treatment-free interval. Blinatumomab will be started
at 9 ug/day and escalated every 7 days o the maximun: target dose of blinatumomab i the
assigned cohort.

62521 Subjects will be enrolled to part 1 with up to 6 subjects being enrolled per cohort. In
any cohort, assuming adequate tolerability (£ 1 DLT), up to 10 subjects may be enrolied to
ensure adequate safety and PK data is collected. The decision to expand a cohort will be made

by the DLRT.
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[6283} The MTD of blinatumomab will be defined as the dose level at which at most 1 of 6
subjects experiences a DLT or the maximuom administered dose (MAD}. The MAD to be tested
will be 112 pg/day {(cohort Ifa and Hb). The MTD defines the stopping rules for the study.
Subjects who discontimue treatraent prior to reaching the target dose in part 1 will be replaced.
[0234] The DLRT will review the available data in part 1 to determine if blinatumomab 1 safe
and tolerable as defined by DLT criteria, taking into account the general risk-benefit ratio. The
DLRT will meet when any of the following criteria are met: two or more subjects have
experienced a DLT in a cohort; six subjects are enrolied m a cohort and all subjects have
completed the DLT observation period; and in the event that a cohort is expanded to 10, DLRT
may also meet after all subjects have completed DLT observation period.

[0255] Based on the totality of the clinical data, the DLRT may recomamend to expand a cohort
to a maximum of 10 subjects 1t the collection of more data is deemed warranted.

0256} For part 2, the dosing will be determined based on the safety of the combination of
blinatumomab and pembrolizumab and the MTD of blinatumomab established 1n part 1 per
DLRT. Part 2 will consist of an expansion cohort to collect further safety and PK data as well
as provide a preliminary estimate of the efficacy of the combination of blinatumomab and
pembrolizumab. Dose Himiting toxicities will be monttored to ensure they do not reach a pre-
defined threshold of 25%. If this threshold s reached, the BLRT will have the discretion to
change to another dose/schedule tested m phase 1 part 1 based on the totality of the available

data. The details of DLT boundaries and study endpoints are discussed below.

fnciusion Criteria

{62571 In order to be eligible for participation in this tnal, the subject must meet the following
criteria; subject has provided written mformed consent prior to initiation of any study specific
procedures; age = 18 vears at the time of mformed consent; have histologically confinrmed
BLBCL that 1s either refractory to first or later treatment, or a fivst or later relapse AND has
received at least 2 prior therapies {one of which can be frontline therapy) or elapsed post-
autologous HSCT; have measurable discase defined as at least 1 lesion that can be accurately
measured in at least 2 dimensions with spiral computerized tomography (CT) scan (mmimum
measurement must be either > 15 mm in the longest diameter OR > 10 mm in the short axis);
demonstrate adequate organ function; have resohution of toxic effect(s) of the most recent prior

chemotherapy to grade 1 or less (except alopecia) (if subject received major surgery or
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radiation therapy of > 30 Gy, they must have recovered from the toxicity and/or complications
from the intervention); female subjects of childbearing potential must have a negative urine or
serem pregnancy test within 72 howrs prior to recciving the first dose of study medication {(if
the urine test 15 positive or cannot be confirmed as negative, a serum pregnancy test will be
required}; female subjects of childbearing potential must be willing to use an adeguate method
of contraception for the course of the study through 120 days after the last dose of study
medication {abstinence 1s acceptable if this is the usual lifestvle and preforred contraception
for the subject); male subjects of childbearing potential must agree to use an adequate method
of contraception starting with the first dose of study therapy through 120 days after the last
dose of study therapy {(abstinence is acceptable if this is the usual Lfestyle and preferred
contraception for the subject); Eastem cooperative oncology group (ECOG) performance status
< Z; hife expectancy of > 12 weeks in the opimon of the Investigator; and the subject must be
able to provide an evaluable core or excisional biopsy prior to the start of treatment (for
refractory discase, biopsy tissue collected up to 3 months prior to the first day of study
treatment is acceptable; for relapsed discase, biopsy collected up to 28 days prior to the first

day of study treatment is acceptable).

Exclusion Criteria

10238} Subjects meeting any of the following exclusion criteria will not be eligible to
participate 1n this study: Richter’s transformation (BLBCL arising in the setting of prior
chronic lymphocytic leukemia) or PMBCL; has a history or presence of chinically relevant CNS
pathology such as cpilepsy, paresis, aphasia, stroke, severe brain injury, dementia, Parkingon’s
disease, cerebellar disease, organic brain syndrome, or psychosis; has disease that is switable
for local therapy administered with curative intent; is currently receiving treatment in another
mvestigational device or drug study, or less than 30 days since ending treatment on another
mvestigational device or drug studv(s). Thirty davs is calculated from day 1 of protocol-
specified therapy; has a diagnosis of immunodeficiency oris receiving systemie steroid therapy
{in dosing cxceeding 10 mg daily of prednisone equivalent) or any other form of
immunosuppressive therapy within 7 dayvs prior to the first dose of protocol specified therapy
{the use of physiologic doses of corticosteroids may be approved after consultation with the
sponsor); has had a prior anti-cancer monoclonal antibody administered within 30 days prior
to the first day of study treatment or who has not recovered (i.e., <grade 1 or at basching) from

adverse cvents duc to agents admimistered more than 28 days carbier; has had prior
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chemotherapy, targeted small molecule therapy, or radiation therapy within 14 days prior to
first day of study treatment or who has not recovered (e, grade 1 or at baseline) from adverse
gvents duc to a previously administered agent (subjects with < grade 2 neurcpathy or < grade
7 alopecia arc an exception to this criterion and may qualify for the studv); has undergone prior
atlogeneic HSCT within the ast 5 vears or greater than S vears ago but has active graft versus
host disease {GvHD) requinng systemic treatment; has received autologous HSCT within 6
weeks prior to start of treatment; has roquired transfusion of blood products (including platelets
or red blood cells) or administration of colony stimulating factors (including granulocyte-
stimulating  factors, granulocyte macrophage-colony stimulating factors, or recombinant
ervthropoietin} within 14 days prior to first day of study treatment; has a history of other
malignancy within the past 3 vears with the exception of malignancy treated with curative
mtent and with no known active disease present for > 3 years before enrollment and felt to be
at low risk for recurrence by the treating physician, adequately treated non-melanoma skin
cancer or lentigo maligna without evidence of discase, adequately freated cervical carcinoma
in siry without evidence of disease, adequately treated breast ductal carcinoma 7 sif without
evidence of disease, prostatic intracpithelial neoplasia without evidence of prostate cancer, or
adequately treated urothelial papillary noninvasive carcimoma or carcinoma i# 5ifu; has kaown
active UNS metastases and/or carcinomatous meningitis {subjocts with previously treated brain
metastases may parficipate provided they are stable (without evidence of progression by
imaging (osing the identical imaging modality for cach assessment, either magnetic resonance
imaging {MRI} or U1 scan) for at least 2% davs prior to the first dose of trial treatment and any
neurologic symptoms have retumed to bascline), have no evidence of new or enlarging brain
metastases, and are not using steroids for at least 7 days prior to protocol specified therapy -
this exception does not include carcinomatous menmgitis which is exchided regardless of
clinical stabilitv); has active autotnmune disease that has required systemic treatment in past
2 years {(1.c., with use of disease modifving agents, corticosieroids or immunosuppressive
drugs) (replacement therapy {e.g., thyvroxine, wsulin, or physiologic corticosteroid replacement
therapy for adrenal or pitvitary msufficiency, etc) is not considered a form of gsystemic
treatment); has a history of (non-infoctious) pneumonitis that required steroids or current
pneumonitis; has a history of mierstitial lung disease; has an uncontrolled active mfection
requiring systeric therapy; is pregnant or breastfeeding, or expecting to conceive or father
children within the projected duration of the trial, starting with the screening visit through 120

days after the last dose of trial treatment; has received prior therapy with an anti-PD-1, anti-

6l



WO 2019/075366 PCT/US2018/055667

PD-L1, or anti-PD-L.2 agent or if the subject has previously participated m Merck MK-3475
(pembrolizumab) clinical trials; has received prior anti-CD19 directed therapy; has a known
hvpersensitivity to immunoglobuling or any other component of the study drugs formulation;
has a known history of human immunodeficiency virus (HIV) (HIV 1 and/or BIV 2 antibodics);
has known active hepatitis B (e.g., hepatitis B antigen (HBsAg) reactive) or hepantis C (e.g.,
HCV RNA (qualitative) is detected); has received a live vaccine within 30 days of planned start
of protocol specitied therapy: the subject is likely to not be available to complete all protocol
requited study visits or procedures, and/or to comply with all required study procedures to the
best of the subject’s and investigator’s knowledge; or a history or gvidence of any other
chnically sigmificant disorder, condition or disease {with the exception of those outlined above)
that, in the opinion of the investigator or physician, if consulted, would pose a risk o subject
safety or interfere with the study evaluation, procedures or completion.

Treatment Procedures

{62591 Bhinatumomab will be supplied as 4 mL single-use glass injection vials containing a
sterile, preservative-free, white to off-white, lvophilized powder for IV infusion following
reconstitution with sterile water for injection. Stertle water for injection and supplies required
for reconstitution and injection of blinatimomab will not be provided to clinucal sites.

[0266] To prepare blinatumomab for continuous intravenous infusion (CIVI), the lyophilized
powder 1s reconstituted with sterile water for injection. The reconstituted solution is added to
an mfusion bag containing 0.9% Na(Cl and a product-specific stabilizer (IV Solution Stabilizer).
The 1V solution stabilizer fumctions to prevent adsorption of blinatumomab to surfaces of the
mfusion components. The IV Solution Stabilizer is supplied in 10 mL single-use glass njection
vials as a sterile, preservative-free, clear, coloriess-to-shightly-yellow hguid concentrate.
{0261} Blinatumomab is administered as a CIVI. The infusion bags will be changed by site
nursing or home health care personnel trained on the protocol and on the proper administration
of blinatumomab. The first cvele of blinatumomab treatment 18 8 weeks m duration (Sce Figure
1}

(0262} The first cycle is followed by a 28-day (£ 3 days} blinatumomab treatment-free interval.
Those subjects who do not meet critenia for discontinuation after the blinatumomab treatment-
free interval may then receive a consolidation cycle of blinatumomab {(cyele 2) of 28 days
duration. In both cycle 1 and the conschidation cycle, the initial dose of blinatumomab will be
9 ug/day and will be dose escalated at 7-day intervals until the target dose is reached. The

dosing and schedule is outlined below.
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[6263] The drug administration should not be mterrupted, if possible. In case of infusion
mterraption, doc to any technical or logistic reason, the interruption should be as short as
possible and the infusion continued at the earliest time possible. Every interruption longer than
1 hour should be documented. Adnuunistration of dexamethasone premedication will occur as
described below. Ifthe mfusion is mnterrupted, if possible, the total infusion time should equal
56 days in the first ovele or 28 days in the second cycle.

[6264] A dosc of up to 10% higher than the mtended blinatumomab dose (per day) may not
require specific mtervention. In case of overdose or medication error, the intusion should be
immediately stopped. Routine supportive and symptomatic care according 1o standard medical
practice is recommended. Once the subject i stabilized and no clinically relevant safety
findings due to blinatumomab are observed, resumption of blinatumomab at a correct dose can
be considered after consultation with the Amgen medical monttor.

10263} For blinatumomab, a dose of greater than 10% higher than the intended dose will be
considered clinically important and classified as a serious adverse event under the eriterion of
“other medically important serious event.” I the overdose results in additional adverse event/s,
the subject should be followed carefully until all signs of toxacity are resolved and the adverse
event/s should be recorded/reported per Section ¢ of the protocol.

[0266] The dose, start and stop date/time, and lot number of protocol-specified therapy isto be
recorded on each subject’s CRF. The date and time of mfusion bag changes, all imfusion start
and stop times, and any dose modifications should also be recorded accurately.

0267} Subjects who have been dose reduced will have an option to re-escalate to higher dose
levels within their assigned dose cohort once the adverse event has resolved to grade 1 or less
for at least 7 days.

[0268] Re-start of the infusion should be performed in the hospital, under supervision of the
mvestigator. Before blinatumomab is re-started, premedication with dexamethasone must be
adnunistered as described 1n Table 7. The subject should be observed over mght for possible
side effects after the restart, either in the hospital or in the cutpatient setting, as applicable.
0269} In addition to the events described above, the dose may be temporarily or permanently
reduced if, by mvestigator’s judgment, it 1s necessary for safety reasons.

[0278] After at least 7 days of dosing at the reduced level, the dose may be mcereased back to
the next higher dose fevel. An infusion interruption of more than 14 days due to an adverse
event related to bhinatumomab will lead to permanent discontinuation of treatment. In case of

logistical difficulties, restart of treatment can be postponed for up to 7 additional davs without
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resulting in permanent treatment discontinuation.  Treatment may be also interrupted or
permanently discontinued at the discretion of the investigator if any clinical/laboratory adverse
gvent is considered to be medically relevant.

[0271] In casc of signs of cviokine release, dexamethasone must be adnunistered orally or IV

at a dose of at maximum 3 x § mg/dav for up to 72 hours.

Pembrolizumab Dosage. Admunisiration, and Schedule

[6272] Tnal treatment should begin as close as possible to the date on which the subject 1s
allocated/assigned. The pembrolizumab treatment to be used in this tnial is cutlined below m
Table 4.

162731 Schedule of pembrolizumab dosing and related assessments for cobort Ia are provided
m Figures 3 and 4, for cohorts Ib, b, and b are provided 1o Figure 5, and for cohorts Ha and
Ha are provided in Figure 6. Pembrolizamab will be administered as a dose of 200 mg using
a 30-minute 1V infusion. Sites should make every effort to target infusion timing 1o be as close
to 30 minutes as possible. However, given the variability of infusion pumps from site to site,
a window between - 5 minutes and + 10 minutes ts permutted (e, infusion fime is
30 minutes - 5 minutes/+ 10 minutes).

[0274] For this trial, an overdose of pembrolizumab will be defined as 21000 mg (5 times the
dose) of pembrolizumab. No specific mformation is available on the treatment of overdose of
pembrolizumab. In the event of overdose of pembrolizamab, the subject should be observed
closely for signg of toxicity. Appropriate supportive treatment should be provided if clinically

mndicated.

Maximum
Dose/ Dose Length of | Route of
Drug Potency | Frequency | Dosing Administration | Regimen Use

Pembrolizumab | 200 mg Every Upto Intravenous Day 1 of Experimental
21 days 35 cycles each cycles)
Starting at
study

day 18
{cohort [a},
study day 1
{cohorts ib,
itb, and
ik}, and
study

day 18
{cohorts Hla
and iia)

{21-day
cycles)
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Table 4. Trial Treatment

0275} Mandatory premedication with dexamethasone is required 6 to 12 hours and 1 houwr
before cach treatment cycic and dose step for the prevention of CRS resulting from
blinatumomab treatment. Dexamethasone premedication will also be required before restarting
blinatumomab after a dose interraption due to an adverse gvent or technicalflogistical 1ssue.

Refer to Table 3 for details.

Treaiment Phase

Target Subjects:

Dexamethasone Dose

Pre-dose Dexamethasone
Prior to Each
Blinatumomab Treatment
Cycle and Before Each
Dose Siep increase

All subjects

Dexamethaseone 20 mg IV within

1 hour prior to start of treatment in
each treatment cycle, and within

1 hour prior to dose step {increase).

infusion interruption/Dose
Maodification Due to
Adverse Event or
interruption due to
Technical/Logistical Event

Subjects who interrupt
treatment > 4 hours

Dexamethasone 20 mg IV, within
1 hour prior to re-start of treatment

in case of signs of CRS

Subjects with signs of
CRS&

Dexamethasone crallyoriVata
dose maximum of 3 doses of

8 mg/day (24 mg/day) forup 1o

72 hours, The dose shouid then be
reduced step-wise over 4 days.

infusion interruption/Dose
Maodification Due to
Neurologic Events

Subjects with neurologic
event

Dexamethasone should be
administered at a dose of at jeast
24 mg/day for up to 72 hours.

Dexamethasone will then be
reduced step-wise over 4 days.

Table 5. Dexamethasone Pre-does Treatment and Events,

[0276] Blinatumomab must be administered using infusion pumps approved for use by the
appropriate regulatory authonties for the country in which the subject i1s undergoing treatment.
Blinatumomab infusion for solution will be prepared in bags for IV nfusion and delivered
through infusion lines that are both compatible with the nvestigational product as described in
the IPIM. The blinatumomab final solution for mfusion should not come into contact with the

pump at any time,
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Study Procedures

Schedule of Assessments

{6277 Figures 3-6 depict cutlines of the procedures required at each visit.

Criteng for Assessment of Discase

102781 Antitumor activity will be evaluated nsimg the Revised Response Criteria for Malignant
Lymphoma criteria {Cheson et al, 2007} (Figure 7). The International Working Group criteria
will be applied by the site as the primary measure for assessment of disease response and as a
basis for all protocol guidelines related to disease status (e.g., discontinuation of study therapy).
[02781 Antitumor activity will alsc be evaluated by independent central review as part of the
exploratory analyses using Lugano Classification {Cheson et al, 2014}, Lymphoma response
assessment by CT/PET is based on the Inmtemational Working Group response criteria for
malignant Iymphoma (Cheson et al, 2007). Local reading using Cheson classification
{investigator assessment with site radiology reading) will be used to determine subject
cligibility and for subject management. The sponsor will also receive radiologic images and a
retrospective analysis of subject eligibility and treatment response may be performed by a
central vendor. The central vendor will assess lvmphoma response using both the Lugano and
Cheson classification.  Assessment of lymphoma B syvmptoms should occur with each

lymphoma discasc response assessment (Figure 8).

Pharmacokinetic Assessments
Blinatumomab

[6280] Pharmacokinetic (PK) assessments will be required for all subjects receiving
blinatumomab. In cohorts [a, Ib, b, and 1ilb, blinatumomab samples will be collected at day
1 {pre-dose, 4, 6, 8 h after start of 9 pg/d infusion}, day 2 (any time)}, day 8 (6 - 10 h after start
of 28 ug/d mfusion), day 10 (any time), day 15 (6 — 10 h afier start of 112 pg/d infusion in
cohort IIb or 36 pg/d in cobort b or any time if 28 pg/d dose was continuously administered
it cohort Ih, or 1 hour after pembrolizumab tnfusion has ended i cohort 1a), day 22 {any time),
dav 29 {any time) and dav 43 {any tume) in cycle 1. In cohorts [la and lHa, blinatomomab
samples will be collected on day 1 (pre-dose, 4, 6, R hours after start of 9 pg/d infusion), day 2
{any time}, day 8§ {6 ~10 hours after start of 28 pg/d mfusion), day 10 {any time), day 15 (6 -
10 hours after start of 112 pg/d infusion in cohort Ha or 56 ug/d infusion in cohort 1la), day
19 (1 hour afier pembrolizumab infusion has ended), day 26 {any time}, and day 40 {any time}

meyele 1
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Pembrolizumab
[0281} Pharmacokinetic assessments will be required for all subjects receiving
pembrolizumab. For cohort fa, PK samples will be collected at pre-dose (within 24 hours
before mfusion) before the followmg infusions: on first dav of pembrolizumab treatment
{studv day 15) and at pembrolizumab cycles 2 (study day 36), 4 (study day 78), 6 {(study day
120}, and 8 {(study day 162}, then every 4 cvcles. PK post-dose samples will be collected 30
minutes post mfusion on the first day of pembrolizumab treatment (study day 13). then on davs
2 {study day 16), 8 {(study day 22}, and 15 (study dav 29) of pembrolizumab cyele 1, cvele 8
day 1 (study day 162}, and 30 days after discontinuation of pembrolizumab.
[0282) For cohorts Ih, Hb, and Hib PK samples will be collected at pre~-dose (within 24 hours
before infusion} before the following infusions: on the first day of pembrolizumab treatment
{studv day 1} and at pembrolizumab cveles 2 (study day 22), 4 (study day 64), 6 (study day
106}, and 8 {study day 148); then every 4 cveles. PK post-dose samples will be collected 30
minutes post-infusion on the first day of pembrolizamab treatiment (study day 1) then on days
2 (study day 2}, 8 (study day 8}, and 15 (study day 15} of pembrolizumab cycle 1, cyele 8 day
1 {study day 148} and 30 days afier discontinuation of pembrolizumab.
{62831 For cohorts Ua and IHa, PK samples will be coliecied at pre-dose (within 24 hours
before infusion) before the following infusions: on the first day of pembrolizumab treatment
{studv day 19), and at pembrolizumab cycles 2 (study day 40}, 4 (study dav 82), 6 {study day
1243, and 8 {study day 166); then every 4 cyeles.
0284} For cohorts Ha and Hla, pembrolizumab PK post-dose samples will be collected 30
minutes post-infusion on the first dav of pembrolizumab treatment (study day 19}, then on days
2 {study day 20), 8 {(study day 26}, and 15 (study dav 33) of pembrolizumab cvele 1, cvele 8
day 1 {study day 166}, and 30 days after discontinuation of pembrolizumab.
[0285] The pembrolizumab PK samples should be completed during the study visits as detined
by the Schedule of Assessments (Figures 3-6).

Immunoglobulins

0286} Immunoglobulins (Ig(5 only) will be collected at time points outlined in the Schedule
of Assessments (Figure 3} to detect hypoganmmaglobulinemia or inununological changes.

Antibodv Testing Procedures

02871 Blood sample(s} will be collected at time points as outlined in the Schedule of
Assessments {Figures 3-8} for the measurement of anti-blimatimomab and anti-pembrolizumab

binding antibodics.
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[0288] Samples testing positive for binding antibodics may be further charactenized for
quantity/titer, i1sotype, affinity, in vitro neutralizing activity, and presence of immune
complexes. Additional blood samples may be obtained to rule out anti-drug antibodies during
the study.

10289} Subjects who test positive for binding antibodies and have clinical sequelae that are
considered potentially related to an anti-blinatumomab or anti pembrolizamab antibody

response may also be asked to return for additional follow-up testing.

Biomarker Development

Immune Panel by Flow Cviometry

[0290] For subjocts on blinatumomab, this assay will be used to monitor changes n
Iymphocyvtes (B-cell and T-cell populations) and leukocyte populations (leukocvtes,
bvmphocytes, monocytes, and granslocytes) in peripheral blood. The rationale for an
aggressive sample collection 1n the treatment perniod 1s to better understand the mechanism of
action of the T cell response as well as potential drug resistance mechanisms.

02911 The collection schedule is exiensive to ensure adequate data is collected to better
understand the mechamism of action of the T cell response elicited by the dual agent therapy,
association with response, and adverse events. In cohorts {a, Ib, Iib, and Hib, samples will be
collected days 1, 2, 3, 8, 10, 22, 43 and 64. In cohorts Ha and lla, samples will be collected
davs 1, 2, 3, 8, 10, 19, 40, and 64. All samples will be collected in the first (induction) cyvele
of blinatumomab only. Immune panel samples must be drawn after dexamecthasone
premedication but no more than 15 minutes before initiation of blinatumomab therapy.

Serum Cviokines

62921 To monitor activation of immune effector cells, blood samples for measurement of
peripheral blood cyvtokine levels will be taken as per the Schedule of Assessments. In cohoris
Ia, Tb, Iib, and Iiib, blood samples will be collected at days 1, 2, 3, 8, 15, and 22 based on the
previous phase 2 blinatimomab experience. In cohorts Ha and IHa, blood samples will be
collected at days 1, 2, 3, 8, 15, and 19. All samples will be collected in the first (induction)
cvele of blinatumomab only.  Cyickine samples must be drawn after dexamcthasone
premedication but no more than 15 minutes before initiation of blinatumorab therapy. Blood
samples for cytokine measurement are also to be collected in cases of grade >3 neurclogical

events or CRS.
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MRD by NGS (Next Generation Seguencing)

{6293} The presence or absence of MRD 1s beconuing an mercasingly important measure in
hematologic malignancies and has been a key measure of the depth and quality of the treatment
response in other blinatumomab studies. While MRD measurements in DLBCL s a relatively
nascent field, studies have suggested inferior outcomes 1n subjects who have detectable MRD
compared to those without detectable discase following treatment (Roschewski et al, 2015).
Blood and tumor tissue saraples will be collected at screening and blood samples at week 10
or timeg of the first disease response assessment (if done prior to week 10) and MRD wall be
assessed by NGB,

Pharmacogenetic Studies

102941 i the subject consents to the optional pharmacogenctic portion of this study, PAXgene
analvsis may be performed. This optional pharmacogenetics analvses focus on inhented
genetic variations to evaluate their possible correlation to the disease and/or responsiveness to
the therapics used in this study. The goals of the optional studics include the use of gonetic
markers to help in the investigation of cancer and/or to identify subjects who may have positive
or negative responses to blinatumomab and/or pembrolizumab. For subjects who consent to

this analysis, DNA may be analyzed.

Secondary Endpoints
0203} The following secondary endpoints will be calculated:

ORR (including CR and PR) by Cheson Criteria;

CR rate by Cheson Criteria;

PFS will be calculated as the time from the date of first dose of blinatumomab untii the
date of diagnosis of progression of lymphoma per central review, or date of death, whichever
1s carliest. Subjects who are alive and did not have progression will be censored at the last date
of tumor assessment. Progression-free survival for subjects who were enrolled m dose cohorts
that were not selected for the extension part will not be calculated;

08 will be calculated as the time from the date of first dose of blinatumomab vatil death
due to any cause. Subjects who are alive at the date that triggers the analysis will be censored
at the date last known to be alive. If'the date last known to be alive is afier the date that inggers
the analvsis, the subject will be censored at the analysis trigger date;

DOR by ORR, CR, and PR will be calculated only for subjects who achieve an ORR,

CRor PR, The duration will be calculated from the date a response, CR or PR, 15 first achieved
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until the carlicst date of a discase assecssment indicating a relapse event or death, whichever
cecurs first. Subjects who do not have a relapse event will be censored on their last disease
assessment date. 1f the last discase assessment date is after the daie that tnggers the analvsis,
the subject will be censored at the analysis trigger date. A sensitivity analvsis will censor
subjects who receive an alloHSCT at the time of alloHSCT unless there is no assessment after
the alloHSCT, in which case the last assessment prior to the alloHSCT will be used as the
censoring time;
Blinatumomab PR parameters will be determined; and

Pembrolizamab PK parameters will be determuned.

References

[02961 A chinical evaluation of the International Lymphoma Study Group classification of non-
Hodgkin’s lymphoma. The Non-Hodgkin's Lymphoma Classification Project. Blood. 1997 Jun
1;89(113:3909-3918.

[6297] Advani A, Coiffier B, Czuczman MS, ¢t al. Safety, phammacokinetics, and prelinunary
chinical activity of inotuzumab ozogamicin, a novel immunoconjugate for the treatment of B-
cell non-Hodgkin's lymphoma: results of a phase I study. J Clin Oncol. 2010:28{12):2085-
2093,

[0298] Andorsky DJ, Yamada RE, Said J, ¢t al. Programmed death ligand 1 1s expressed by
non-hodgkin lvmphomas and inhibits the activity of tumor-assoctated T cells. Clin Cancer Res.
2011,17(13): 4232-4244.

(6299} A predictive model for aggressive non-Hodgkin’s ivmphoma. The International Non-
Hodgkin’s Lymphoma Prognosis Factors Project. N Eng J Med. 1993,325(14).987 994,
{03667 Armand P, Nagler A, Weller EA| et al. Disabling immune tolerance by programmed
death-1 blockade with pidilizumab after autologous hematopoictic stem-cell transplantation for
diffuse large B-cell lymphoma: results of an international phase H tnal. J Chin Oncol
2013,31(33):4199-4206.

€381} Barosi G, Carella A, Lazzarino M, et al. Management of nodal indolent (non-marginal
zone} non-Hodgkin's lvmphomas: practice guidelines from the ltahian Society of Hematology,
Italian  Society of Experimental Hematology and Italian Group for Bone Marrow

Transplantation. Hacmatologica. 2005;90(9):1236-1257.



WO 2019/075366 PCT/US2018/055667

[6362] Bellati F, Visconti ¥V, Napoletano C, ¢t al. Immunology of gvnecologic neoplasms:
analysis of the prognostic significance of the immune status. Curr Cancer Drug Targets.
2009;9(4):541-565.

0303} Blank C, Brown I, Peterson AC, et al. PD-L1/B7H-1 inhibits the effector phase of tumor
rejection by T cell receptor (TCR) transgenic CD8&+ T cells. Cancer Res. 2004;64(3); 1140-
1145,

6304} Amgen Blinatumomab Investigator's Brochure, Thousand Oaks, CA. Amgen Inc.
[6363] Bremnes RM, Al-Shibli K, Donnem T, et al. The mle of tumor-infilivating immune
cells and chronic inflammation at the tumor site on cancer development, progression, and
proguosis: emphasis on non-small cell lung cancer. J Thorac Oncol. 2011:6{4):824-833.
(03067 Brookmever R and Crowly I A confidence interval for the median survival time.
Biomgtnies. 1982:29-41.

10307} Chang W1, Du Y, Zhao X, Ma LY, Cao GW. Inflammation-related factors predicting
prognosis of gastric cancer. World § Gastroenterol. 2014:20(16):4586-4596.

[6308] Cheng X, Veverka V, Radhakrishnan A, et al. Structure and interactions of the human
programmed cell death 1 receptor. J Biol Chem, 2013, 288(17):11771-11785.

63697 Cheson BD, Fisher RI, Barrington SF, ¢t al. Recommendations for inttial evaluation,
staging, and response assessment of Hodgkin and non-Hodgkin lymphoma: the Lugano
classification. J Clin Oncol. 2014;32(27):3059-3063,

10318} Cheson BD, Phstner B, Juweid ME, ¢t al. Revised response critenia for malignant
vmphoma. J Clin Oncol. 2007:25(5):579-586.

6311} Clopper CJ and Pearson EG. The use of confidence or fiducial imits illustrated n the
case of the binomial. Biometrica 1934,26(4):.404-413.

0312} Curran MA, Montalve W, Yagita H, Allison JP. PB-1 and CTLA-4 combination
blockade expands mfiltrating T cells and reduces regulatory T and myeloid cells within B16
melanoma twmors. Proc Natl Acad Sa U S AL 2010 107(934273-42580.

10313} Dang, Nam H, et al. Randomized, phase 3 trial of motozumab ozogamicin plus
rituximab (R-In0} versus chemotherapy for relapsed/refractory aggressive B-cell non-Hodgkin
lvmphoma (B-NHL). ASCO Anmual Mecting Proceedings. 2014;32{15).

[6314] Dismis ML. bnmune regulation of cancer. J Clin Oncol. 2010,28(29):4531-4538.

[0315] Dreier T, Lorenczewski G, Brandl C, et al. Extremely potent, rapid and costimulation
mdependent cytotoxic T-cell response agatnst lymphoma cells catalyzed by a single chain

bispecific antibody. Int § Cancer. 2002;100(6).690-697.

-3



WO 2019/075366 PCT/US2018/055667

[6316] Dunn GP, Dunn 1F, Curry WT. Focus on TILs: Prognostic significance of tumor
mfiltrating lymphocyies in human glioma. Cancer Imman, 2007,7:12.

63177 EuroQol Group. EuroQQol — a new facility for the measurement of health-related quality
of life. Health Policy. 1990,16(3):199-208.

[0318] Feuchumger T, Feucht J, Kayser §, et al. Leukemua Related Co-Stimulation/Co
Inhibition Predict T Cell Attack of Acute Lymphoblastic Leukemna Mediated by
Blinatumomab. Blood, 2015;126:3764.

[63181 Fiona K and Ruth P. Radivimmunotherapy (RIT) in non-Hodgkin lymphoma. Targeted
Oncology, 2007.2(3):173-179.

{6328 Fisher SG, Fisher RI The epidemiology of non-Hodgkin's lymphoma. Oncogene.
2004; 23¢(38):6524-6534.

10321} Fredberg W. Relapsedfrefractory diffuse large B-cell lymphoma. ASH Education
Program Book 2011; 2011 498-305.

€322} Gabellier L and Cartron G, Obmutuzumab for relapsed or refractory indolent non
Hodgkin’s lymphomas. Ther ad Hematol. 2016;7(2):85-93.

03231 Gisselbrecht C, Glass B, Mounier N, et al. Salvage regimens with autologous
transplantation for relapsed large B-cell lymphoma m the nituximab era J Clin Oncol,
2010:28(271:4184-4190.

[0324] Goebeler M, et al. Blinatumomab (CD3/CD19 Bite (R) Antibody) results in a hagh
response rate in patients with relapsed non-hodgkin lymphoma (NHL) meluding mantle cell
lvmphoma {(MCL) and diffuse large B cell lymphoma (DLBCL). in ONKOLOGIE. 20611
KARGER ALLSCHWILERSTRASSE 10, CH~4009 BASEL, SWITZERLAND

[6323] Gooden MU, de Bock GH, Leffers N, Daemen T, Nijman HW. The prognostic influence
of tumour-infilirating lymphocvies in cancer: a systematic review with meta-analysis. Br
Cancer, 201 1;105(1):93-103.

[0326] Gov A, Youncs A, McLaughhin P, et al. Phase II study of proteasome inhibitor
bortezonmib in relapsed or refractory B-cell non-Hodgkin's lvmphoma. I Clin Oncol
2005,23(4):667-675.

[6327} Hans CP, Weisenburger DD, Greiner TC, ¢t al. Confirmation of the molecular
classification of diffuse large B-cell lymphoma by wmmunchistochemistry using a tissue
microarray. Blood. 2004, 103(1):275-282.

63281 Harige P and Wang S8, Overview of the etiology and epidemiology of lymphoma. Non

Hodgkin’s Lymphomas. Lippincott, Philadelphia, 2004.711-727.



WO 2019/075366 PCT/US2018/055667

63281 Hirano F, Kancko K, Tamura H, et al., Blockade of B7-H1 and PD-1 by monoclonal
antibodics potentiates cancer therapeutic immunity. Cancer Res. 2005.65(3):1089-1096.
63367 Hlubocky Fi, Webster K, Beaumont J, Cashy I, Paul D, Abersethy A, Svrjala KL, Von
Roenn J, Cella 1. A preliminary study of a bealth related quality of life assessment of prionity
symptoms in advanced lvmphoma: the National Comprehensive Cancer Network-Function
Assessment of Cancer Therapy - Lympboma Symptom Index. Leuk Lymphoma.
2013:43(9):1942-1946.

[6331] Huang X, Venet F, Wang YL, et al. PD-~1 expression by macrophages plays a pathologic
role n altering microbial clearance and the mnate mflammatory response to sepsis. Proc Natl
Acad Sci U 8§ A 2009,106(15):6303-6308,

[0332] Kalbfleisch JD and Prentice RL. The Statistical Analysis of Failure Time Data. John
Wilev, New York Rev, 1980:4¢(2}:25.

10333} Karim R, Jordanova ES, Piersma S, et al. Tumor-expressed B7-HI and B7-DC in
relation to PD-1+ T-cell infiltration and survival of patients with cervical carcinoma. Chn
Cancer Res. 2009;15(20):6341-6347.

03341 Keir ME, Butte MI, Freeman GJ, Sharpe AH. PD-1 and its ligands in tolerance and
mnmunity. Aanu Rev Immunol. 20608;26:677-704.

[0335] Kendenan 55, Ruclla M, Shestova O, ¢t al. Identification of PD1 and TIM3 As
Checkpoints That Limit Clumeric Antigen Receptor T Cell Efficacy 1in Leukenmuia (Abstract).
Biol Bone Mar Transpl. 2016; 22: $19-5481 [abstract]

0336} Kivasu §, Miyoshi H, Hirata A, ot al. Expression of programmed cell death hgand 1 is
associated with poor overall survival in patients with diffuse large B cell viaphoma. Blood.
2015, 126(193:2193-2201.

03377 Kim ST, Jeong H, Woo OH, ot al Tomor-infiltrating lymphocytes, tumor
characteristics, and recurrence i patients with eary breast cancer. Am J Clin Oncol.
2013;36(3):224 231,

{03381 Kirk R. Risk factors. CD8+FOXP3+ cell ratio is a novel survival marker for colorectal
cancer. Mat Rev Clin Oneol. 2010,7(63.299.

63397 Kohnke T, Krupka C, Tischer I, Kndsel T, Subklewe M. Increase of PD-L1 expressing
B precursor ALL cells in a patient resistant to the CDI9/CD3-bispecific T cell engager

antibody blinatomomab. J Hematol Oncol. 2015;8(1):111.



WO 2019/075366 PCT/US2018/055667

63401 Krupka C, Kufer P, Kischel R, et al., Blockade of the PD-1/PD-L1 axis augments lysis
of AML cclla by the CD33/CP3 BiTE antibody construct AMG 330 reversing a T cell induced
immune gscape mechanism. Leukemia 2016,30(2):.484-491.

[0341] Lazar-Molnar E, Yan 3, Cao E, Ramagopal U, MNathenson 5G, Almo SC. Crystal
structure of the complex between programmed death-1 (PD-1) and its higand PD-L2. Proc Natl
Acad Sci US A 2008;105(30):10483-10488.

[6342] Lazlo GS, Gudgeon CJ, Harrington KH, Walter RB. T-cell ligands modulate the
cviolyiic activity of the CD33/CD3 BiTE antibody construct, AMG 330 {abstract]. Bl Cancer
J.2013; 5: ¢340.

6343 Lenz G, Staudt LM. Aggressive lymphomas. N Engl J Med. 2010;362(15):1417-1429.
0344 Lenz G, Wright GW, Emre NC, et al. Molecular subtvpes of diffuse large B-cell
Ivmphoma arise by distinct genetic pathways. Proc Natl Acad Sci1 USA, 2008; 105(36):13520-
1352
0345} Lesokhin AM, Ansell SM, Armand P, ¢t al. Nivolumab in Paticuts With Relapsed or

(]

Refractory Hematologic Malignancy: Prelimimary Results of a Phase 1b Study. ¥ Clin Oncol.
2016; 34(23):2698-2704.

{03467 Lin DY, Tanaka Y, fwasaki M, et al., The PD-1/PD-L1 complex resembles the antigen
binding Fv domains of anttbodies and T cell receptors. Proc Natl Acad Sa U § A, 2008;
105(8):3011-3016.

10347} Lin F, Lang R, Zhao I, et al. CD8(+) cytotoxic T cell and FOXP3(+) regulatory T cell
mifiltration in relation to breast cancer survival and molecular subtyvpes. Breast Cancer Res
Treat. 2011,130(2):645-655.

[6348] Martelli M, Ferreri AJ, Agostinelli C, 1 Rocco A, Ptreundschuh M, Pilen SA. Diffuse
large B-cell lymphoma. Crit Rev Oncol Hematol. 2013.87(2): 146-171.

[0349] Mathai AM, Kapadia MJ, Alexander J, Kernochan LE, Swanson PE, Yeh MM, Role of
Foxp3-posttive tumor-mfiltrating lymphocyies in the histologic features and chinical outcomes
of hepatocetular carcinoma. Am J Surg Pathol. 2012,36(7):980-986.

{0350} Met Z, Lin Y, Liv C, Gt L. Tumour-infilirating mflammation and prognosis in
colorectal cancer: systematic review and meta-analysis. BrJ Cancer. 2014, 110(6):1595-1605.
[6351] Morgan G, Vornanen M, Puitinen [, et al. Changmg trends in the incidence of non

Hodghkin’s lymphoma m Europe. Amn Oncol. 1997 8(suppl 23:49-54.



WO 2019/075366 PCT/US2018/055667

[6352] Morschhauser F, Kracher-Bodéré F, Wegener WA, et al. High rates of durable

responscs with anti-CD22 fractionated radioimmanotherapy: results of a multicenter, phase VH

study in non-Hodgkin's lymphoma. § Clin Ongcol. 2010;28(233:3709-3716,

03537 MNishimwra H, Agata Y, Kawasaki A, et al., Developmentally regulated expression of

the PD-1 protein on the surface of double-negative (CD4-CDE-) thymocytes. Int fmmunol.

1996:8{53:.773-780.

[6354] Nomi T, Sho M, Akahori T, et al. Clinical significance and therapeutic potential of the

programmed death-1 ligand/programmed death-1 pathway in human pancreatic cancer. Clin

Cancer Res. 200713(7):2151-2157.

63557 Nosho K, Baba Y, Tanaka N, ¢t al. Tomour-infiltrating T-cell subsets, molecular

changes in colorectal cancer, and prognosis: cohort study and literature review. J Pathol. 2010;
22{4):350-366.

10356} Nyman H, Adde M, Karalainen-Lindsberg ML, et al. Prognostic impact of

immunohistochemically defined germinal center phenotype in diffuse large B cell lvmphoma

patients treated with tmmunochemotherapy. Blood. 2007:109(11):4930 49335,

063577 Oble DA, Loewe R, Yu P, Mihm MC Jr. Focus on TiLs: prognostic sigmificance of

tumor infiltrating fymphocytes in human melanoma. Cancer lamun, 2009.9:3.

[0358] Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, McFadden ET, Carbone PP,

Toxicity and response criteria of the Eastern Cooperative Oncology Group. Am | Chin Uncol.

1982:5{6):649-655.

0359} Osada T, Patel 5P, Hammond SA, et al. CEA/CD3-bispecific T cell-engaging (BiTE)

antibody-mediated T lymphocyte cytotoxicity maximized by inhibition of both PD1 and PD

L1. Cancer bmmun Immunother. 2013;64:677-688.

[0360] Ott PA, Hodi FS, Robert €. CTLA-4 and PD-1/PD-L1 blockade: new

mmunotherapeutic modalitics with durable clinical benefit in melanoma patients. Chin Cancer

Res. 2013; 19(19):5300-3309.

10361} Pedocem A, Azoulay-Alfaguter I Strazza M, Silverman GJ, Mor A, Programmed

death-1 pathway 1n cancer and autormmunity. Chin Immunol. 2014,153(1 1 145-152.

[6362] Pefa-Cruz ¥V, McDonough SM, Diaz-Gniffero F, Crum CP, Carrasco RD, Freeman Gl

PD-1 on immature and PD-1 higands on migratory human Langerhans cells regulate antigen-

presenting cell activity. F Invest Dermatol 2010;130(9):2222-2230.

03631 Pettengell R Coiffier B, Narayvanan G, et al Pixantrone dimaleate versus other

chemotherapeutic agents as a singlc-agent salvage treatment in patients with relapsed or

-3
Wh



WO 2019/075366 PCT/US2018/055667

refractory aggressive non-Hodgkin lymphoma: a phase 3, multicentre, open-label, randomised
trial. Lancet Oncol. 2012;13(7):696-706.

{03641 Pilon-Thomas 5, Mackay A, Vohra N, Mulé 1. Blockade of programmed death ligand
1 enhances the therapeutic efficacy of combination immunotherapy against melanoma. J
bomumol, 2010;184(7):3442-3449,

10363} Preston CC, Mauarer MI, Oberg AL, ot al. The ratios of CD8+ T celis to CD4+CD25+
FOXP3+ and FOXP3- T cells correlate with poor chinical outcome in buman serous ovarian
cancer. PLoS One. 2013:8(11):¢80063.

[0366] Roschewski M, Dunleavy K, Pittalaga S, et al. Circulating tumor DNA and CT
monitoring in patients with untreated diffuse large B-cell lvmphoma: a correlative biomarker
study. Lancet Ouncol, 2015,16(5):541-340,

03677 Rosenwald A, Wrnight G, Chan WC, et al. The use of molecular profiling to predict
survival after chemotherapy for diffuse large B-cell lymphoma. N Engl ] Med. 2002;
346(25):1937 1947.

[6368] Salgado R, Denkert C, Demaria S, et al. Harmonization of the evaluation of tumor
mfiltrating lyvmphoeytes (T1Ls) in breast cancer: recommendations by an international TILs-
working group 2014, Ann Oncol. 2015,26(2):259-271.

[0369] Salles G, Morschhauser F, Lamy T, ¢t al. Phase 1 study results of the type Il
glveoengineered humanized anti-CD20 monocional antibody obinutuzumab (GA101) in B-cell
lvmphoma patients. Blood. 2012;119(22):5126-3132.

{378} Sanmamed MF, Chen L. Inducible expression of B7-H1 (PD-L1} and its selective role
in tumor site inunune modulation. Cancer J. 2014; 20(4):256-261.

[6371] Schatton T, Scolyer RA, Thompson JF, Mihm MC Jr. Tumor-infilirating lymphocyies
and their significance in melanoma prognosis. Methods Mol Biol 2014,1102:287-324.

(03721 Schicreth B, Klemdienst P, Fichtner 1, ef al. Potent mhubition of local and disseminated
tmor growth in immunocompetent mouse models by a byspecific antibody construct specific
for Murine CB3. Cancer Immunol Immunother. 2006;55(73:785-796.

€373} Schreiber RB, Old LI, Smyth M. Cancer immunoediting: integrating immmunity's roles
i cancer suppression and promotion. Science. 2011:;331(60243:1565-1570.

[63741 Sehn LH, Berry B, Chhanabhai M, et al. The revised International Progoostic Index (R
IP1} 18 a better predictor of outcome than the standard IPI for patients with diffuse large B-cell

lymphoma treated with R-CHOP. Blood. 2007;109(5):1857-1861.



WO 2019/075366 PCT/US2018/055667

[6373] Sheppard KA, Fitz LI, Lee JM, et al, PD-1 mnhuibits T-cell receptor induced
phosphorylation of the ZAP70/CD3zeta signalosome and downatream signaling to PKCtheta.
FEBS Lett. 2004;574(1-3%:37-41.

[0376] Shirabe K, Motonmura T, Muto J, et al, Tumor-infilirating lymphocytes and
hepatocellular  carcinoma: pathology and clinical management. Int J Chn Oncol.
2010:15(6):552-558.

[6377] Smith SM, van Besicn K, Karrison T, ¢t al. Temsirolimus has activity in non—mantle
cell Non-Hodglin's lymphoma subtypes: The University of Chicago Phase H consortivm. §
Clin Oncol. 2010;28(31):4740-4746.

{63781 Spranger 5, Koblish HK, Horton B, Scherle PA Newton R, Gajowski TF. Mechanism
of tumor rejection with doublets of CTLA-4, PD-1/PD-L1, or IDO blockade involves restored
IL-2 production and proliferation of CD8(+) T cells dwectly within the tumor
microenvironment. § Immuunother Cancer, 2014;2:3.

{379} Stopeck AT, Unger JM, Rimsza LM, et al. A phase U wial of single agent bevacizumab
mn patients with relapsed, aggressive non-Hodgkin lvmphoma: Southwest oncology group
study S0108. Leuk Lymphoma. 2009;50{5):728-733.

{03861 Strome SE, Dong H, Tamura H, et al. B7-H1 blockade augments adoptive T-cell
mmunotherapy for squamous cell carcinoma. Cancer Res. 2003:63(19):6501-6505.

[0381] Swerdlow SH, Campo E, Pilent SA, et al. The 2016 Revision of the World Health
Organization (WHQO} Classification of lymphoid neoplasms. Blood, 2016;127(203:2375 239¢.
0382} Talmadge JE. lmmune cell infiltration of primary and metastatic lesions: mechanisms
and clinical impact. Semun Cancer Biol. 2011,21(2):131-138.

63831 Taube JM, Anders RA, Young G, et al., Colocalization of inflammatory response with
B7-h1 expression in human melanocytic lesions supports an adaptive resistance mechanism of
mmmune escape. Sci Transt Med. 2012;4(127):127ra37.

[0384] Tily H, Vitolo U, Walewski J, et al. Diffuse large B-cell lvmphoma (DLBCL): ESMO
Clinical Practice Guidelines for diagnosis, treatment, and follow-up. Annals of Oncology,
2015.26(sapp5): 116-125.

[6385] Topalian 5L, Drake CG, Pardoll DM, Targeting the PD-1/B7-HI(PD-L 1) pathwayv 1o
activate anti-tumor immunity. Curr Opin Immunol. 2012,24(2):.207-212.

03861 Troeny M, Verhoef G, Dyer MIS, et al. "Starlvte phase I study of coltuximab

ravtansine (CoR, SAR3419) single agent: Clinical activity and safety in patients {pts) with

-1
~3



WO 2019/075366 PCT/US2018/055667

relapsed/refractory (R/R) diffuse large B-cell lvmphoma (DLBCL; NCT01472887)." ASCO
Annual Meeting Proceedings. Vol 32. No. 15 suppl. 2014,

63877 Uppaburi R, Dann GP, Lewis JS Jr. Focus on Thos: prognostic significance of tumor
mfiltrating lvmphocyies in head and neck cancers. Cancer bnowin. 2008:8:16.

[0388] Vacirca L, Acs PI, Shimkus BJ, et al. Bendamustine/ntuximab in relapsed or refractory
diffuse large B-cell lvmphoma. ASCO Annual Meeting Proceedings. Vol 28 No. 15 suppl.
2010,

63881 Viardot A, Goebeler M, Hess (G, et al. Treatment of relapsed/refractory diffuse large B
cell lymphoma with the bispecific T-cell engager (BiTE®) antibody construct blinatamomab:
primary analysis results from an open-label, phase 2 study. Blood. 2014;124{21}:4460.

03987 Weber J. lmmune checkpount proteins: a new therapeutic paradigm for cancer--
prechinical background: CTLA-4 and PD-1 blockade. Senin OUncol. 2010;37(5):430 439,
10391} Witzig TE, Vose IM, Zinzani PL, et al. An mternational phase H trial of single-agent
lenalidomide for relapsed or refractory aggressive B-cell non-Hodgkin's lvmphoma. Ann
Oncol. 2011.22(7):1622-1627.

0392} Yao S and Chen L. PD-1 as an immune modulatory receptor. Cancer . 2014,20(4):262
264,

[0393] Yoon HH, Orrock JM, Foster NR, Sargent DI, Smyrk TC, Sinicrope FA. Prognostic
impact of FoxP3+ regulatory T cells in refation to CDE+ T lvmphocyte density in human colon
carcinomas. PLoS One. 2012;7(8):e42274.

0394} Zelenctz AD, Gordon LI, Wierda WG, ot al. Piffuse Large B-Cell Lymphoma Version
1.2016. J Natl Compr Canc Netw, 2016;14(2):196-231.

[6393] Ziepert M, Hasenclever D, Kuhnt E, et al. Standard International prognostic index
remains a valid predictor of outcome for patients with aggressive D20+ B-cell lymphoma in
the ritwxamab era. J Clin Oncol. 2010:28(14):2373-2380.

[0396] Zmmerman 7, Maniar T, Nagorsen . Unleashing the clinical power of T cells:
CD19/CD3 bi-specific T cell engager (BiTE(R)} antibody construct blinatumomab as a
potential therapy. Int Immuonol. 2015:27(13:31-37.

[6397] Zhang L, Gajewski TF, Kline J. PD-1/PD-L1 interactions mhibif antitumor imumune
responses i a muring acute myeloid leukemia model. Blood. 20091 14(8):1543-1552.

[0398] Zhang X, Schwartz JC, Guo X, et al, Structural and fooctional analysis of the

costimulatory receptor programmed death~1. Immunity, 2004,20(33:337-347.



WO 2019/075366 PCT/US2018/055667

CLAIMS

What is claimed 1s:

1. A method of treating diffuse large B cell lvmphoma (BDLBCL) m a subject comprising:
administering blinatamomab or a blinatumomab variant to the subject; and
administering pembrolizumab, a pembrolizumab variant or an antigen-binding

fragment thereof to the subject, thereby treating DLBCL in the subject.

2. The method of claim 1, wherein the DLBCL 1s refractory to previous therapy or is

relapsed after previous therapy.

3. The method of claim 1, wherein the bhinatumomab or the blinatumomab variant is
administered to the subject systemically and/or the pembrolizumab, the pembrolizumab variant

ot the antigen-binding fragment thereof is administered to the subject systemically.

4 The method of claim |, wherein a first dose of the blinatumomab or the blinatumomab
variant is administered to the subject prior to the adnumistration of a first dose of the
pembrolizumab, the pembrolizumab variant or the antigen-binding fragment thercof.

3. The method of claim 1, wherein a first dose of the blinatumomab or the blinatumomab
variant is admunistered to the subject concomitant with the administration of a first dose of the

pembrolizumab, the pembrolizumab variant or the antigen-binding fragment thereof.

6. The method of claim 4, wherein the blinatumomab or the blinatumomab variant 13
adoinistered dailv.

7. The method of claim 4, wherein a secondary dose of pembrolizumab, pembrolizumab
variant or antigen-binding fragment thercof is administered approximately 21 davs after the

first dose of the pembrolizumab, pembrolizumab variant or antigen-binding fragment thereof.

-
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3. The method of claim 7, wherein one or more additional secondary doses of
pembrolizumab, pembrolizumab variant or antigen-binding fragment thereof are administered

approximately every 21 days.

9. The method of claim 4, wherein the pembrolizumab, the pembrolizumab vanant or the

antigen-binding fragment thereof 1s admunistered at a dose of about 200 mg.

16 The method of claim 4, wheremn the blinatumormab or the blinatumomab vanant 1s

administered at an initial dose of at least about 9 pg/d.

11 The method of claim 10, wherein the blinatumomab or the blinatumomab variant is
adminisiered at a mainienance dose of about 28 ug/d, about 56 pg/d or about 112/d pg.

12. The method of claum 6, whercin the bhinatumomab or the blinatumomab vanant is
administered in a first treatment cvcle, followed by a treatment-froe cycle, followed by one or

more consclidation cycles.

13 The method of claim 12, wherein the first treatment cycle 15 between about 49 and about
63 days.

14. The method of claim 13, wherein the first treatment cvele is about 56 days.

15 The method of claim 12, whergin the treatment-free cycle is between about 14 and about
28 davs.

16. The method of claim 15, wherein the treatment-free cycle is about 21 days.

17. The method of claim 12, wherein cach of the one or more consohidation cycles are

between about 14 and about 28 days.

18. The method of claim 17, wherein each of the one or more consolidation cycles are about

21 davs.
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13, The method of claum 4, wherein the first dose of the blinatumomab or the blinatumomab
variant is administered to the subject on day 1 and the first dose of the pembrolizumab, the

pembrolizumab variant or the antigen-bimding fragment thereof 15 administered to the subject

onday 1.
2. The method of claim 4, whercin the first dose of the blinatumomab or the blinatumomab

variant 1s administered to the subject on day 1 and the first dose of the pembrolizumab, the
pembrolizumab varant or the antigen-binding fragment thereof is administered to the subject

on about day 15.

21. The method of claim 4, wherein the first dose of the blinatumomab or the blinatumomab
variant 1s administered 1o the subject on day 1 and the first dose of the pembrolizumab, the
pembrolizumab variant or the antigen-binding fragment thercof is administered to the subject

on about day 19

22. The method of claim 3, wherein the blinatumomab or the blinatumomab variant 1s

administered by continuous mtravenous mfusion (CIVI).

23. The method of claim 3, wherein the pembrolizumab, the pembrolizumab variant or the

antigen-binding fragment thereof 1s adomunistered by intravenous (IV) infusion.

24, A method of treating DLBCL 1n a subject comprising:

administering a dose of about 9 ug blinatumomab or a blinatumomab variant to the
subject on cach of treatment days 1 to 7; and

administering an initial dose of about 200 mg pembrolizamab, a pembrolizumab variant
or an antigen-binding fragment thereot to the subject on treatment day 1, and one or more
subsequent doses of about 200 mg pembrolizumab, a pembrolizumab variant or an antigen-

binding fragment thereof approximately every 21 days.

25, The method of clam 24, further comprising adnunistering a dose of about 28 ug

blinatumomab or a blinatumomab variant to the subject on cach of treatment davs 8 to 14,
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26.  The method of claim 25, forther comprising administering a dose of about 112 pg

blinatumomab or a blinatumomab vanant to the subject on each of treatment days 22 to 56.

27. The method of claim 25, further comprising administering a dose of about 56 ug

blinatumomab or a bhinatemomab variant to the subject on each of treatment days 15 to 36

28, The method of claim 24, further comprising administering a dose of about 28 pg

blinatumomab or a blinatumomab vanant to the subject on cach of treatment dayvs 8 to 56.

29, A method of treating DLBCL m a subject comprising:

administering a dose of about 9 pg blinatumomab or a blinatumomab vanant to the
subject on each of days 1 to 7 of a first treatment cyvele; and

administering an initial dose of about 200 mg pembrolizumab, apembrolizimab vanant
or an antigen-binding fragment thereof to the subject on day 15 of the first treatment cycle, and
one or more subseguent doses of about 200 mg pembrolizumab, a pembrolizumab vanant or

an antigen-binding fragment thereof approxamately every 21 days.

30.  The method of claim 29, turther comprising admiunistering a dose of about 28 ug

blinatumomab or a bhinatumomab variant to the subject on cach of treatment days 8 tc 56.

31, A method of reating DLBCL n a subject comprising:

adounistering a dose of about 9 pg blinatumomab or a bhnatumomab vanant o the
subject on each of days 1 to 7 of a first treatment cycle; and

administering an initial dose of about 200 mg pembrolizumab, a pembrolizumab varnant
or an antigen-bindmg fragment thercot to the subject on day 19 ot the first treatment cvcle, and
one or more subseguent doses of about 200 mg pembrolizamab, a pembrolizumab vartant or

an antigen-binding fragment thereof approximately ¢very 21 days.
32, The method of claim 31, further comprising administering a dose of about 28 ug

bhnatumomab or a blinatumomab vanant to the subject on each of davs 8 to 14 of the first

treatment cycle.
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33. The method of claim 32, further comprising administering a dose of about 112 pg
blinatumomab or a blinatumomab variant to the subject on each of davs 22 to 36 of the first

treatment cycle.

34.  The method of claim 32, further comprising admimstering a dose of about 56 ug
blinaturnomab or a blinatumomab variant to the subject on each of days 15 to 56 of the first

treatment cvele.

35, The method of claim 31, turther comprising admunistering a dose of about 28 ug
blinatumomab or a blinatumomab variant to the subject on cach of davs 8 to 56 of the first

treatment cvele.

36. The method of any of claims 24, 29 or 31, further comprising a treatment-free cyele in
which blinatumomab or a blinatumomab variant is not administered to the subject for between

about 14 and about 28 davs.

37 The method of claim 36, wherein the treatment-free cycle is about 21 days.
38.  The method of claim 36, further comprising one or more consolidated cyvcles wherein

about 29 ug, about 56 ug or about 112 pug of blinabimomab or a blinatumomab variant is

administered to the subject daily for between about 14 and about 28 days.

39, The method of claim 38, wherein the one or more consolidated cyeles are each about

21 days.

40. A method of treating DLBCL i a subject comprising:

administering a dose of about 9 ug blinatumomab or a blinatumomab variant to the
subject on sach of davs 1 to 7 of a first treatment cycle, and a dose of about 28 pg blinatumomab
ot a blmatumomab vanant to the subject on each of days § 1o 36 of the first treatment cvcle;
and

administering an initial dose of about 200 mg pembrolizumab, a pembrolizumab varant

or an antigen-binding fragment thereof to the subject on treatment day |, and one or more
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subsequent doses of about 200 mg pembrolizumab, a pembrolizumab variant or an antigen-

binding fragment thereof approximately every 21 days.

41, A method of treating DLBCL m a subject comprising:

adounistering a dose of about 9 pg blinatumomab or a bhnatumomab vanant to the
subject on cach of days 1 to 7 of a first treatment cycle, a dose of about 28 ug blinatamomab
or a blinatumomab variant to the subject on each of days 8 to 14 of the first treatment cvele,
and a dose of about 112 ug blinatumomab or a blinatumomab variant to the subject on cach of
days 15 to 56 of the first treatment cvele; and

administering an initial dose of about 200 mg pembrolizumab, a pembrolizumab variant
or an antigen-binding fragment thereof to the subject on day 1 of the first treatment cyele, and
one or more subseguent doses of about 200 mg pembrolizamab, a pembrolizumab vartant or

an antigen-binding fragment thereof approximately ¢very 21 days.

42, A method of treating DLBCL i a subject comprising:

administering a dose of about 9 pg blinatumomab or a blinatmomab variant to the
subject on each of davs 1 to 7 of a first treatment ¢vcle, a dose of about 28 pg blinatumomab
or a bhinatumomab vanant to the subject on gach of days 8 to 14 of the first treatment cyele,
and a dosc of about 56 pg blinatumomab or a blinatumomab varnant to the subject on cach of
days 15 10 56 of the first treatment cycle; and

administering an initial dose of about 200 mg perabrolizamab, a pombrolizumab variant
or an antigen-binding fragment thereof 1o the subject on dav 1 of the first treatment cycle, and
one or more subsequent doses of about 200 mg pembrolizumab, a pembrolizumaby vanant or

an antigen-binding fragment thercof approximately everv 21 days.

43, A method of treating DLBCL 0 a subject comprising:

administering a dose of about 9 ug blinatumomab or a blinatumomab vanant to the
subject on cach of days 1 to 7 of a first treatment cvcle, and a dose of about 28 ug blinatumomab
or a blinatumomab vanant to the subject on each of days 8 to 56 of the first treatment cvcle;
and

admnistering an initial dose of about 200 mg pembrolizamab, a pembrolizumab variant

or an antigen-bindimg fragment thereof to the subject on day 15 of the first treatment cycle, and
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one or more subseguent doses of about 200 mg pembrolizumab, a pernbrolizumab vanant or

an antigen-binding fragment thereof approximately every 21 days.

44, A method of treating DLBCL m a subject comprising:

administering a dose of about 9 pg blinatumomab or a bhinatumomab vanant to the
subject on each of days 1 to 7 of the first treatment cycle, a dose of about 28 g blinatumomab
or a blinatumomab variant to the subject on each of days 8 to 14 of the first treatment cvele,
and a dose of about 112 ug blinatumomab or a blinatumomab variant to the subject on cach of
days 15 to 56 of the first treatment cycle;
and

administering an initial dose of about 200 mg pembrolizamab, a pembrolizumab vanant
or an antigen-binding fragment thercof to the subject on day 19 of the first treatment cyele, and
ong or more subsequent doses of about 200 mg pembrolizamab, a pembrolizamab vartant or

an antigen-binding fragment thereof approximately every 21 days.

45. A method of treating DLBCL i a subject comprising:

administering a dosc of about 9 pg blinatumomab or a blinatumomab vanant to the
subject on cach of days 1 to 7 of the first treatment cvele, a dose of about 28 pg blinatumomab
or a bhnatumomab varant to the subject on cach of days 8 to 14 of the first treatment cycle,
and a dose of about 56 ug bhinatumomab or a blinatumomab variant to the subject on each of
davs 15 to 56 of the first treatment cvele;
and

administering an initial dose of about 200 mg pembrolizuimab, apembrolizimab vanant
or an antigen-binding fragment thercof to the subject on day 19 of the first treatment cycle, and
ong or more subseguent doses of about 200 mg pembrolizumab, a pembrolizumab variant or

an antigen-binding fragment thereof approximately every 21 days.

46. A method of treating DLBCL i a subject comprising:

administering a dose of about 28 pg, about 56 pg, or about 112 pe blinatumomab or a
blinatumomab variant to the subject daily starfing at treatment day 1; and

administering an initial dose of about 200 mg pembrolizamab, a pembrolizumab vanant
or an antigen-binding fragment thereof approximately every 21 days starting at treatment day

L.
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47. A method of treating DLBCL in a subject comprising:

administering a dosc of about 28 pg, about 56 pg, or about 112 pg blinatumomab or a
bhinatomomab variant to the subject daily starting at treatment day 1; and

administering an initial dose of about 200 mg perabrolizamab, a pombrolizumab variant
ot an antigen-binding fragment thereof approximately every 21 davs starting at treatment day

15.

48. A method of treating DLBCL n a subject comprising:

adounistering a dose of about 28 ug, about 56 yg, or about 112 pg blinatumomab or a
blinatumomab variant to the subject daily starting at treatment day 1, and

administering an initial dose of about 200 mg pembrolizumab, a pembrolizumab variant
or an antigen-binding fragment thereof approximately every 21 days starting at treatment day

19,

49, Blinatumomab or a blinatumomab vanant for use in treating DLBCL 1n a subject in
combination with pembrolizumab, a pembrolizumab vanant or an antigen-binding fragment

thereof.

50. Pembrolizuomab, a pembrolizumab variant or an antigen-binding fragment thereof for
use in treating DEBCL in a subject in combination with blinatumomab or a blinatumomab

variant.

51 The use of claim 49 or 50, wherein the DLBCL is refractory to provious therapy or is

relapsed after previous therapy.

52. The use of claim 49 or 50, wherein the blinatumomab or the blinatumomab vanant 5
administered to the subject sysienucally and/or the pembrolizumab, the pembrolizumab vanant

or the antigen-binding fragment thereof 13 administered to the subject systemically.

33 The use of claim 49 or 30, wherein a first dose of the blmatumomab or the
blinatumomab varant 1s admimstered to the subject prior to the admunistration of a first dose

of the pembrolizumab, the pembrolizumab variant or the antigen-binding fragment thereof,
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54, The use of claim 49 or 50, wheremm a first dose of the blinatumomab or the
blinatumomab variant is adminisiered to the subject concomitant with the admiumustration of a
first dose of the pembrolizamab, the pembrolizumab vanant or the antigen-binding fragment

thereof,

35 The use of claim 53, wherein the blinatumomab or the blinatumomab varant is

administered daily.

56. The use of claim 53, wherein a secondary dose of pembrolizumab, pembrolizumab
variant or antigen-binding fragment thereof 15 administered approximately 21 days afier the

first dose of the pembrolizumab, pembrolizumab vanant or antigen-binding fragment thereof,

57 The use of claim 56, whereim one or more additional secondary doses of
pembrolizumab, pembrolizumab variant or antigen-binding fragment thereof are adnunistered

approximately every 21 days.

58 The use of claim 53, whercin the pembrolizumab, the pembrolizumab variant or the

antigen-binding fragment thereof is administered at a dose of about 200 mg.

59, The use of claim 53, wherein the blinatumomab or the blinatumomab variant is

administered at an initial dose of at least about 9 pg/d.

60. The use of claim 39, wherein the blinatumomab or the blinatumomab vanant i

administered at a maintenance dose of about 28 ug/d, about 36 pg/d or about 112/d ug.

61.  The use of claim 355, wherein the blinatumomab or the blinatumomab variant s
adnunistered in a first treatment cvcle, followed by a treatment-free cycle, followed by one or

more consolidation cycles.

62, The use of claim 61, wherein the first treatment cvele is between about 49 and about 63

days.
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63.  The use of claim 62, wherem the first treatment cycle s about 56 days.

64.  Theuse of claim 61, wherein the treatment-free cycle is between about 14 and about 28
davs

65. The use of claim 64, wherein the treatment-free cycle 1s about 21 days.

66. The use of claim 65, wheren each of the one or more consolidation cvcles are between

about 14 and about 28 days.

67.  The use of claim 66, wherein cach of the one or more consolidation cycles arc about 21
davs.
68. The use of claim 33, wherein the first dose of the blinatumomab or the blinatumomab

variant 1s administered to the subject on day 1 and the first dose of the pembrolizumab, the
pembrolizumab variant or the antigen-bimding fragment thereof 15 administered to the subject

onday 1.

69, The use of claim 53, wherein the first dose of the blinatumomab or the blinatumomab
variant 18 administered to the subject on day 1 and the first dose of the pembrolizamab, the
pembrolizumab varant or the antigen-binding fragment thereof 1s administered to the sabject

on about day 15.

70 The use of claim 33, wherein the first dose of the blinatumomab or the blinatumomab
variant is administered to the subject on day 1 and the first dose of the pembrolizumab, the
pembrolizumab vanant or the antigen-binding fragment thereof i1s administered to the subject

on about day 19,

71 The use of claim 52, wherein the blinatumomab or the blinatumomab varant is

adminstered by CIVL

72. The use of claim 52, wherein the pembrolizumab, the pembrolizumab variant or the

antigen-binding fragment thercof is administered by IV mfusion.
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73 A medicament comprising blinatumomab or a blinatumomab variant for usc in treating
DLBCL in a subject in combination with pembrolizumab, a pembrolizumab vanant or an

antigen-binding fragment thereof.

74. A medicament compusing pembrolizumab, a pembrolizumab varnant or an antigen-
binding fragment thercof for use i treating DLBCL i a subject mn combination with

bhinatumomab or a blinatumomab variant.

75. The medicament of claim 73 or 74, wherein the DLBCL 1s refractory {o previous

therapy or is relapsed after previgus therapy.

76. The medicament of claim 73 or 74, wherein the blinatumomab or the blinatumomab
variant is admimstered 1o the subject svstemically and/or the pembrolizumab, the

pembrolizumab variant or the antigen-binding fragment thereof 1s administered to the sabject

systemically.

77. The medicament of claim 73 or 74, wherein a first dose of the blinatumomab or the
blinatumomab varant is administered to the sobject prior to the administration of a first dose

of the pembrolizumab, the pembrolizumab variant or the antigen-binding fragment thercof,

78. The medicament of claim 73 or 74, wherein a first dose of the blinatumomab or the
blinatomomab variant is administered to the subject concomutant with the adounistration of a
first dose of the pembrolizumab, the pembrolizumab variant or the antigen-binding fragment

thereof.

79. The medicament of claim 77, wherein the blinatumomab or the blinatumomab variant

18 administered daily.

80. The medicament of claim 77, wherein a secondary dose of pembrolizumab,
pembrolizumab vanant or antigen-binding fragment thereof is administered approximately 21
days after the first dose of the pembrolizumab, pembrolizumab variant or antigen-binding

fragment thereof.
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31 The medicament of claim 80, wherein one or more additional secondary doses of
pembrolizumab, pembrolizumab variant or antigen-binding fragment thereof are administered

approximately cvery 21 days.

82.  The medicament of claim 77, wherein the pembrolizumab, the pembrolizumab vanant

ot the antigen-binding fragment thercot is administered at a dose of about 200 mg.

83 The medicament of claim 77, wherein the blinatumomab or the blinatomomab vartant

is administered at an mitial dose of at least about Y pg/d.

84, The medicament of claim 83, whercin the blinatumomab or the blinatimomab variant

is admimstered at a mainienance dose of about 28 pg/d, about 36 ug/d or about 112/d pg.
85. The medicament of claim 79, wherein the blinatomomab or the blinatumomab varant
is administered 1o a first treatment cycle, followed by a treatment-free cycle, followed by one

or more consolidation cycles.

86. The medicament of claim &5, wherein the first treatment cycle is between about 49 and

about 63 days.

87.  The medicament of claim 86, wherein the first treatment cycle is about 56 days.

88, The medicament of claim 85, wherein the treatment-free cycle is between about 14 and

about 28 days.

89, The medicament of claim 88, wherein the treatment-free cycle is about 21 days.

90. The medicament of claim 89, wherein cach of the one or more consolidation cycles are

between about 14 and about 28 days.

91 The medicament of claim 90, wherein each of the one or more consolidation cvcles are

about 21 days.
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92. The medicament of claim 77, whercin the first dose of the blinatumomab or the
blinatumomab vanant 15 adounistered to the subject on day 1 and the first dose of the
pembrolizumab, the pembrobizumab varant or the antigen-binding fragment therecof is

adnunistered to the subject on dav 1.

93, The medicament of claim 77, wherein the first dose of the blinatumomab or the
blinatumomab vanant is administered to the subject on day 1 and the first dose of the
pembrolizumab, the pembrolizumab vanant or the antigen-binding fragment thereof is

administered to the subject on about day 13,

94, The medicament of claim 77, wheremn the first dose of the blinatumomab or the
blinatomomab variant is administered to the subject on day 1 and the first dose of the
pembrolizumab, the pembrolizumab vanant or the antigen-binding fragment thereof is

administered to the subject on about day 19

95. The medicament of claim 76, wherein the blinatumomab or the blinatumomab vartant

1s administered by CIVL

96.  The medicament of claim 76, wherein the pembrolizumab, the pembrolizumab vanant

or the antigen-binding fragment thereof is admimstered by 1V infusion.
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