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ABSTRACT

Patients with mantle cell lymphoma (MCL) usually respond to initial combination chemotherapy,
but the disease inevitably relapses and often follows an aggressive course. Here, clinical study
results published since 2008 for patients with relapsed/refractory MCL were reviewed to compare
available evidence for treatment guidance. Most trials identified were non-randomized, phase I
studies performed at a limited number of sites, and many evaluated MCL as one of multiple
non-Hodgkin lymphoma subtypes. Additional randomized, comparative trials are needed.
Treatment selection generally depends on patient need, age and fitness, time of relapse, and
line of therapy. Combination regimens typically produce higher response rates than single
agents, and adding rituximab generally improves outcomes. The inclusion of ibrutinib, lenalido-
mide, temsirolimus, and bortezomib, represents an important advance for patients ineligible for,
unable to tolerate, or failing high-intensity combination chemotherapy. A high need for effective
treatments in relapsed/refractory MCL remains, particularly for elderly and frail patients.
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Introduction chemotherapy or combination therapy, incorporation
of antilymphoma antibodies, and autologous stem cell
transplantation [1,2,9-11]. US guidelines issued by the
National Comprehensive Cancer Network® (NCCN®
categorize induction based on aggressive versus less
aggressive treatment [12], whereas the European (EU)
guidelines categorize induction based on the patient’s
age (<65 versus >65 years) and status (fit versus frail)
[1,2,13]. Aggressive treatment in the US guidelines and
treatment of fit patients <65 years of age in EU guide-
lines consist of high-dose chemoimmunotherapy fol-
lowed by consolidation with high-dose therapy and
autologous stem cell transplantation. R-hyperCVAD (rit-

Mantle cell lymphoma (MCL) is a distinct histologic
type of non-Hodgkin lymphoma (NHL), with a median
age of 65 years at diagnosis and predominantly more
aggressive course of disease [1,2]. Diagnosis is based
on morphology and immunophenotype (CD20+,
CD5+, CD23-, and FMC7+), but detection of chromo-
somal translocation t(11;14)(q13;932) or the resulting
cyclin D1 overexpression is mandatory [3,4]. Although
technically categorized as an indolent form of NHL,
MCL typically follows an aggressive clinical course and
is considered incurable. The majority of patients
receive treatment upon diagnosis, except for a small

Downloaded by [66.44.48.84] at 16:29 14 January 2018

fraction of patients with very indolent disease identifi-
able by gene expression profiling [5,6] or low-risk char-
acteristics and/or evolution of disease [7,8].

Median overall survival (OS) following initial induc-
tion therapy is 3-5 years with the use of dose-intense

uximab combined with hyperfractionated cyclophos-
phamide, vincristine, doxorubicin, and dexamethasone
alternating with high-dose methotrexate and cytara-
bine) is also recommended as an aggressive regimen
in US but not EU guidelines. Less aggressive treatment
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in the US and treatment of fit, elderly patients in the
EU consist of a conventional regimen such as R-CHOP
(rituximab, cyclophosphamide, doxorubicin, vincristine,
and prednisone) or BR (bendamustine and rituximab).
Although MCL generally responds to initial treat-
ment, the disease inevitably relapses, even after an
intensive intervention [14]. Treatment of relapsed or
refractory disease, characterized by increasingly shorter
periods of remission with successive lines of treatment
and progression to more clinically aggressive pheno-
type, is challenging [1,2,14,15]. This review covers cur-
rent treatment options in the relapsed/refractory
setting, examining selection based on prior therapy,
patient characteristics, performance status, and line of
therapy. Conventional chemotherapy approaches as
well as newer molecular-based therapies are included.

Methods

A review of the literature was carried out using
PubMed to identify studies reporting clinical trial
results in patients with relapsed/refractory MCL pub-
lished between January 2008 and July 2017. Search
terms included: title mantle cell lymphoma, publication
type clinical trial, and language English. Abstracts from
major conferences (American Society of Clinical
Oncology [ASCO], American Society of Hematology
[ASH], European Hematology Association [EHA], and
International Conference on Malignant Lymphoma
[ICML]) were also evaluated. Trials in previously
untreated MCL patients, those with <10 MCL patients,
pharmacokinetic studies, and publications such as let-
ters to the editor were excluded, and the resulting list
was focused on studies of key marketed and investiga-
tional agents. Studies were categorized as monother-
apy, chemotherapy/chemoimmunotherapy,
chemotherapy/immunotherapy ~ combinations  with
molecular-based agents, and combination biologic
therapies.

Study data
Chemoimmunotherapy

Chemoimmunotherapy trials in relapsed/refractory
MCL are shown in Table 1, with key results discussed
below [16-26]. Many recommendations regarding use
of chemoimmunotherapy to treat relapsed/refractory
MCL are based on limited studies and few randomized
comparative trials. The most commonly used combina-
tions in this setting are CHOP and regimens containing
bendamustine, cvtarabine., or fludarabine in_combin-
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chemotherapy regimens has shown improved OS [27].
These combination regimens tend to be more appro-
priate in first and second relapse in younger patients
and elderly fit patients. While they appear to produce
higher response rates than monotherapy, few compari-
sons have been made in randomized trials.

The alkylating agent bendamustine in combination
with rituximab (BR regimen) has high activity in
relapsed/refractory MCL [28]. Phase Il findings with BR
within this time period showed 92% overall response
rate (ORR), 55% complete response (CR)/CR uncon-
firmed (CRu), and median duration of response (DOR)
of 19 months in relapsed/refractory MCL [17].
Subsequent studies of BR showed significantly pro-
longed progression-free survival (PFS), producing a sig-
nificantly higher ORR compared with fludarabine plus
rituximab (FR) in a phase Il study conducted in
patients with relapsed follicular, indolent, and mantle
cell lymphomas [18]. Among MCL patients who were
randomized to BR or FR, ORR was 71% (38% CR) and
26% (13% CR), respectively, and median PFS was 17.6
and 4.7 months, respectively (p=.01). BR was also
associated with improved OS (median 35.3 versus 20.9
months). Among all patients treated with BR, the most
common grade 3/4 adverse events (AEs) were leuko-
penia (13%), neutropenia (9%), and nausea and emesis
(4%). In a phase Il study with relapsed or refractory
MCL (median 2 prior therapies), BR treatment resulted
in an 82% ORR (40% CR), median PFS of 17.2 months,
and a 3-year OS rate of 55% [19]. Among patients
evaluated by positron emission tomography (PET)
scan, complete metabolic response was observed in
75%. Grade 3/4 neutropenia and lymphopenia
occurred in 44 and 89% of patients, respectively.
Serious AEs occurred in 40% of patients, but only
three patients withdrew from the study due to AEs.
The use of BR in the treatment of relapsed/refractory
MCL has increased steadily based on recent results
from the multicenter, randomized, phase Il non-infer-
iority StiL and BRIGHT studies, which reported signifi-
cantly prolonged PFS and CR rates, respectively, in
comparison to R-CHOP or R-CVP (rituximab, cyclophos-
phamide, vincristine, and prednisone), in the small
subsets of previously untreated MCL [29-32].

Novel monotherapy treatment options for
relapsed/refractory MCL

Pivotal trials of monotherapy options in relapsed/
refractory MCL are shown in Table 2 and results from
key studies are discussed below [33-54]. Multiple
treatment _options are available in_this settina. but no

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

EU TREATMENT: MANTLE CELL LYMPHOMA . 3

"SaUIPAdRIYIUR YUM PRUIqUIOD 9%9G ‘GeuwIXNiL YHM pauiquiod 9
'syuanied O JO 195gns Syl ueyl Jayles ‘syuaned e 4oy ale ysuRlse Aq padlew elep ((ssidueubijew [ed1bojoleway JSY10 Aj[eUOISeII0 JO) S3SSeIGNS THN 49Yl0 Yum sjusned papnpul osje sjeul s
‘(D-eJy) duigeseIfd pue :31eX3110YIW geWIXNIL DY ‘BUOSeylawexap pue
-0Z9140q :dUIISNWEPUI] qewIXnil (JAGIY ‘dUOJJUBXO)W pue :RUIqeIdWab qewixnil :NDY ‘uieldiiexo pue :BuigeInwsab :qewixnil :XQWID-Y ‘duosjuexoyw pue :dpiweydsoydodAd :duigeiepnyy :qewixni — |
!(D-euy) suiqeselfd pue s1exanoyldw 3sop-ybiy yum Huneussle sUOSEYISWEXSP PUB :UdIGnIOXop :BulsLdUIA piweydsoydopAd pajeuondelpsdAy pue gewixniu :qyAdIRdAY-y ‘suosiupaid pue :BUNSLDUIA
-eydsoydopAd :qewixniu :gAd-Y {(D-ely) auiqeielfd pBulsNWepuaq :qewixni Jyg-y ‘epiweydsoydopAd pue :duizeqiedoid :2pisodols :duosiupald :)-d3d ‘uie|dsid pue :duoseyiawexap :aulgeydwsb :dgo [axel
pue suigeanwab :go ‘gewixniu pue suiqesepnyy Y4 ‘gqewixniu pue :auiqesepny) ;jopuidoAel) y44 ‘auosuexoliw pue :apiweydsoydoldAd Buigesepnyy (ND4 ‘gewixnil pue sunsnwepusq yg suswibas Adelsylou
‘101oe1p21/pasdefal Y/y ‘Apnis aAN
-01131 01131 {|BAIAINS 3944-UOIsSaIB0Id :S4d (|BAIANS [[RIDAO SO ‘D1e) dsuodsal ||esono YyO ‘ewoydwA| s,unibpoH-uou 1HN ‘ewoydwA| (|93 sjpuew D ‘dsuodsal 319|dwiod pawlyuodun :ny) ‘dsuodsal a1a|dwo:

(%1 1) 19A94 d1uadoinau “(%4S)
eluadoyfd>oquiolyl ‘(909) eluadoinap
(%1 1) uomdayul ‘(payodas
Jou sabeyuadiad) uoissaidnsoRA

(%67) eluadonnau ajgay ‘Aud1
-X0} |ed1bojojewsay § 4o € apelb 9z9

payodal A1o4es ou
‘ejep oAlA Xxa yum pajuasald Aoediyq
(%€)
eluadoyf>0quioly ‘(%s) eluadosinan
(%¢€€) elwaue
"(%€S) eluadoyna| ‘(%,9) eluad
-03£00qwioiy) ‘(9%001) eluadonnan

(%61) eluadonnau ‘(%.9)

6l

payiodal JoN

payiodal JoN

L€

0¢

payseal 10N

L

payiodal JoN

payiodal JoN

8¢

8l

paydeas 10N

(%S¥) %E6

(%9Y) %8

(%61) %CS

(%09) %€8

(%S2) %6L

(%00) %LV

(S-1) 1

(<o) e

(s-1)

(s-0) 8L

(7-1) 1

payiodal JoN

6¢ Il

[44 paiels 10N
3|qen|eAd | ‘pE 0119y

0¢ 0132y

I°T4 Adeisay) abenjes

pauodai 10N a|genieAs G| ‘91

[97] D-eav' X1 H YU
Buneussye gqyadsed

[s7] D
suawibai 1

[¥] gsuone

-Iquod paseq-auiqele
suawibai paspq-auiquiL

[€T] xow

[cz] xow

(1] XOUWN-W

suawibai paspq-auiqpild

eluadoxna| ‘(9%gg) etuadorfdoquory) paydeal 10N paydeal 10N (%02) %08 (1)1 (114 Il [0Z] !
(%) eruadonnau ‘(%)
eluadoyna| ‘(%68) eluadoydwA payiodal JoN Ll (%0%) %8 -1 T 14 Il [61
(%¢) euadonnau ‘(%z1) 6'0C L'y (%€1) %9T €C !
eluadoif>0yn3| 144 (%6) eluad €6¢ 9/L (%8€) %LL 74 IS
-o1nau ‘(%¢L) eluadolfooyna| :yg JT< 01 L) L 11 [l
(%01)
uon3UI ‘(%01) eruadoifdoquioiyy
(9%0¢€) euadoyna| ‘(9%/€) eluadonnan payiodal JoN payiodal JoN (9%SS) %6 payiodal JoN 4! M [£1
o(%£) uondajul € speib ‘(99)
elwaue ‘(9%91) eluadoifd>oquiolyy 9%06= S4d Jedh-|
'(%59) e1uadoyna| ‘(%g/) eluadonnan paydeal 10N pawiodal 10N (%€£) %001 9L-1) v Ll Il [91] aunsnwey
suawiibal paspq-aulsnuip,
BELY mN opeln syjuow _mO uelpaiy syiuow A:mU\muv 440 ﬁwmcmc uelpaw m«:w_uma JO "'ON oseyd usawl
‘S4d uelpa ‘suswibal Jold

810z Asenuer T 62:9T ® [¥8'81'7°99] Aq papeojumoq

'syuaned gL < yum speu [eatulp suondo Adessyiounwwiowsyd pue Adessylowayd ‘L 3|

Find authenticated court documents without watermarks at docketalarm.com.

==
L

KR
CA
0O-
A«


https://www.docketalarm.com/

(panurnuod)

(dn
-MO||0} wR1-buoj 1e eusdoydwiA| %€)
(%) eayuelp ‘(%11) eruadorfooquioyy

—
<<
-
w
9
=z
4
>
w
oc
[a)
=

‘(96 1) anbney ‘(%¢g1) Ayredoinau |esayduag S'€T/S9 6 (%8) %te (e-1) 1 d|qen|eAd Lyl ‘G5L Il [6¥'8Y] qiuioze
10}Iq1yul awosp:
(%L SnsIaA %) anbiey ‘(9%/1
SNSI9A 05 1) eluadoINaU ‘(%07 SNSISA LYo
%8) BIWBUR ‘(97 SNSIIA %6) e1uadoifd €12/T9 0L (%€) %Ly (6-1) ¢ Lyl snuijoIswz
-OqUIOY :SNWI[OJISW) SNSISA qluiniq! 104 4N/9'SL 4N (%€0) %LL (6-1) ¢ 6L Il SNSIDA qIul;
(%L 1) erwadk|bradAy ‘(%L 1)
eaudsAp ‘(9S1) UoIRUI ‘(%ST) anbiey
‘(%) elusdoyna| ‘(%g1) elwaue ‘(%81)
eluadonnau ‘(%) eluadoifroquioly | ¥1/9 9 (%L°€) %Ly (6-1) ¥ 3|qen|ers /7 ‘6T Il [S¥] snwijolls
(%% ‘%6) uondyuI ‘(%61 L'6/6'L ¥/N (%2) %T (L0 ¥ €S 33104 Jorebnsan
‘%€ L) eIUBYISE ‘(%L1 ‘%0T) BIWBUR (%7 00L/¥'E o€ (%0) %9 (t-0) € s 950p JaM(
‘%S 1) euadonnau ‘(%75 ‘%6S) eluadoihs 8'CL/8 Y L'z (%2) %eT (L0 € 4] asop sayb
-oquioly} sdnoub asop-moj pue -ybiy u| ol n [F¥'ep] snwijols
Jouquyur y
(%9) anbney ‘(9£7) e1uadoyna| ‘(9%07)
ejuadolfooquiolyy ‘(%0v) eluadoinan paviodai 10u/9°g L€l (%07) %ES (-0 v Sl I [cy] apiwopi|
*(s1sdas d1uadosinau)
3v S dpeib 3uQ (%) uondJUI ‘(%Th)
ejuadolfooquiolyy ‘(%z9) eluadoinan 0oL/6€ (444 (%8) %L€ (-0 € [°T4 Il [L¥] apiwopy|
(%) uoisnya |el
-n3|d ‘(%6) anBney (%7 1) eIWAUE (%0€)
ejuadoifooquiolyl ‘(%9y) eluadosinan payoeal jou/g'g €9l (9%21) %S€E (€1-1) € [ot7] dn-mojjoy w3
(%01) anbney ‘(%z1) eaudsAp
‘(%91) e1uadoxna| ‘(9%0¢) elwaue ‘(%zy)
eluadofdoquuoly) ‘(%68) elusdoinan pauodai Jou//'g paydeas 10N (%120) %Ty oEL-1) € LS Il [6€] apiwopi|
%97 = SO Yuow-z9 8
pauodai 10N 9%L€ =S4 Yuow-z9 pauodai JoN (%1€) %y pauodai 10N 0L (04131) apiwopy|
Aos:. SNSIoA o\owv m_cwgov_zm_ N?\om
SNSIDA ng elwaue AnwiN SNSIDA ﬁw:
e1uado3fo0quioIy} ‘(%yE SNSIBA %tr) TLyTs ¥ol (0) %LL (€-1 Yol T 8
eluadoInau | SNSISA dplwopljeus)| 104 6'LT/L8 Lol (%S) %0% (e-1 40N T 0/L Il [£€] DI apiwopi|
(%€) SIS ¥ (%87)
ejuadolfooquiolyy ‘(%) eluadoinan 6'02/0f 991 (%8) %8t (0L-29) v [9€] dn-mojj0) wizy-
(%¢) anbiyey
"(9%8) eluownaud ‘(%L 1) elwaue (%/7)
ejuadoifooquiory ‘(%sy) eluadonnan 6'02/0f 991 (%8) %8¢ (01-2) ¥ vEL Il [S€] apiwopy|
Juabp fio)pjnpowioun
(%9) eluownaud ‘(%L 1) elwaue ‘(%g1)
eluadoifooquiosyy ‘(% 1) euadonnay STYO0EL S/l (%€£2) %L9 (0-1) € [¥€] dn-mojjo) wid)-f
‘(pajejas yuawieasl Ajgeqold ‘eluownaud)
Jv G apeib auQ (%S) eluadorfd>oquioiyy
"(%5) euownaud ‘(95) eaudsAp ‘(%)
eayLelp ‘(9%5) elwaue ‘(91 1) eluadosnaN paydeas Jou/6'€L S/L (%12) %89 (o-1) € ‘[end 601 “LLL Il [e€] quur:
Jo3qiyur Aomyipd
S3Y €< 9peIH uowwo) 1Sol syuow syiuow (NYD/4D) ¥4O (abuey) uelpaw swuiod Jo ‘oN aseyd usw]
'50/S4d uelpap ‘40Q uelpay ‘suawibal Jotid

'syuaned QL yum sjeny [eatulpd :suondo Adessyjouow payabie] °z 9

810z Asenuer T 62:9T ® [¥8'8F'77°99] Aq pepeojumoq

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




