ONCOLOGY

A Canadian Cancer Research Journal

Updates from the 2016 American Society
of Hematology annual meeting:
practice-changing studies in untreated
follicular lymphoma

C.

Owen mp,* D. MacDonald mp,t A. Aw mp,* and A. Christofides msc RDS

ABSTRACT

The 2016 annual meeting of the American Society of Hematology took place in San Diego, California, 3-6 December.
At the meeting, results from key studies on the first-line treatment of follicular lymphoma were presented. Of those
studies, key oral presentations included two analyzing data from the gaLLium study, which evaluated the efficacy
and safety of obinutuzumab plus chemotherapy (G-chemo) compared with rituximab plus chemotherapy (R-chemo),
followed, in responding patients with follicular lymphoma, by obinutuzumab or rituximab maintenance; results
from the saBRINA study, which evaluated the efficacy and safety of subcutaneous compared with intravenous rituximab;
results of a cost-effectiveness analysis of first-line treatment with bendamustine and rituximab from a Canadian
perspective; and results from the SAKK 35/10 study, which evaluated the safety and efficacy of rituximab plus lena-
lidomide compared with rituximab monotherapy. Our meeting report describes the foregoing studies and includes
interviews with the Canadian investigators, plus commentaries by those investigators about the potential impact
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on Canadian practice.
Key Words

Curr Oncol. 2017 Feb;24(1):52-60

Follicular lymphoma, untreated; front-line treatment; first-line treatment

www.current-oncology.com

BACKGROUND

The current standard of care in Canada for the first-line
treatment of follicular lymphoma (rr) is bendamustine in
combination with rituximab (8BR), followed by rituximab
maintenance!. Justification for BR as standard therapy is
based on results of the phase 111 sTIL-1 trial?, published in
2013, that demonstrated an improvement in progression-
free survival (prs) with BR compared with rituximab plus
cyclophosphamide, vincristine, doxorubicin, and prednis-
olone (R-cHOP) [FL subgroup: not reached vs. 40.9 months
respectively; hazard ratio (HR): 0.61; p = 0.0072]. Further-
more, the safety profile was improved with BR, with lower
rates of alopecia, hematologic toxicity, and infections than
occurred with r-cHOP; however, rates of skin reactions were
increased (p < 0.05).

Results from sTIL-1 were subsequently confirmed
by the BriGHT study?®, which showed that the complete
response (CR) rate with BR was statistically noninferior
(p = 0.0225) to that with r-cHOP or with rituximab plus
cyclophosphamide, vincristine, and prednisolone (r-cvP).

However, given that the BRIGHT study used response rates
as a primary outcome, changes in practice were based
primarily on prs data from stiL-1—PFs being is a more
appropriate endpoint in this setting.

Based on the foregoing data, BR is now funded for the
first-line treatment of rL in all Canadian provinces with
the exception of Quebec and can be given to most patients
with few restrictions.

Before BRbecame the standard of care, R-cvp was used
in preference to R-cHOP in most centres in Canada, given
the potential cardiotoxicity associated with doxorubicin.
Because advanced FL is incurable and patients are likely
to be exposed to additional treatments over time, it was
deemed preferable to save anthracyclines for later in the
disease course, especially given the relatively high inci-
dence of transformation to more aggressive disease. Other
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countries have taken a different approach, and more recent
data—for example, those from the study by Federico et al.*
demonstrating superior 3-year prs with R-cHOP compared
with r-cvp (p<0.05)—suggest that R-cHOP should be given
in preference to r-cvp in this setting.

In recent years, novel monoclonal antibodies (Mabs),
innovative formulations of rituximab, and chemotherapy-
free regimens have been developed, with the goal of im-
provingefficacy, administration time, and toxicity associated
with treatment. Results of ongoing studies examining those
strategies were presented at the 2016 annual meeting of the
American Society of Hematology.

METHODS

The American Society of Hematology held its first official
meeting in 1958, and this professional society is now the
world’s largest with a focus on hematologic malignancies.
The Society’s 2016 annual meeting took place in San Diego,
California, 3-6 December, and attracted 27,380 attendees,
with a total of 976 participants from Canada. Of 4805 ab-
stracts accepted for the meeting, 1236 were chosen for oral
presentations because of the high quality of their design and
their potential effect on practice. To determine the abstracts
with the mostimpactin the upfront setting, we selected only
oral presentations with a focus on the first-line treatment of
FL. Of the seven oral presentations that met the criteria for
selection, two studies focusing on radioimmunotherapy
were removed because such regimens are not used in Can-
ada given high costs and difficulties with administration.

Of the five remaining presentations, two were analyses
of efficacy and safety from the caLLium study, which
compared obinutuzumab plus chemotherapy (G-chemo)
with rituximab plus chemotherapy (R-chemo) followed,
in responding patients, by obinutuzumab or rituximab
maintenance®8. The second study, sABRINA, compared
subcutaneous (sc) with intravenous (IV) rituximab for
efficacy and safety”. The third study, sakk 35/10, compared
rituximab plus lenalidomide with rituximab monotherapy
for safety and efficacy®. The final study examined the
cost-effectiveness of first-line treatment with Br from a
Canadian perspective®. The subsections that follow sum-
marize each of the four studies, including interviews with
the Canadian investigators and commentaries about the
potential impact on Canadian practice.

Efficacy and Safety of Rituximab Compared with
Obinutuzumab: FL Subgroup Analysis [GALLIUM
(abstracts 6 and 613)]

Objectives: To evaluate the efficacy and safety of ritux-
imab compared with obinutuzumab given with chemo-
therapy, followed by maintenance, as first-line treatment
in indolent non-Hodgkin lymphoma (NHL).

Methods: The analysis included 1202 patients 18 years
of age or older with untreated L (grades 1-3a, Eastern Co-
operative Oncology Group performance status 0-2) requir-
ingtreatmentaccording to Groupe d’Etude des Lymphomes
Folliculaires criteria. Patients were given cHOP, CVP, or
bendamustine (investigator choice) and were randomized
to receive either rituximab 375 mg/m? or obinutuzumab
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1000 mg (Figure 1). Patients achieving a complete or partial
response received rituximab or obinutuzumab as mainte-
nance every 2 months for 2 years or until disease progres-
sion. The primary endpoint was investigator-assessed PFs.

Results: Median patient age was 59 years (range: 23-88
years), and baseline characteristics were well balanced
between the R-chemo (n = 601) and G-chemo (n = 601)
groups. Chemotherapy delivered was bendamustine in
57.1% of patients, cHOP in 33.1%, and cvp in 9.8%. Overall
response rates at the end of induction were similar for the
R-chemo and G-chemo arms (86.9% vs. 88.5%). After a
median follow-up of 34.5 months (range: 0-54.5 months),
patientsin the G-chemo arm experienced a 34% reduction
intherisk of progression or death [HR: 0.66; 95% confidence
interval (c1): 0.51 to 0.85; p=0.0012; Figure 2]. The improved
prs with obinutuzumab was consistent across chemother-
apy subgroups (Figure 3). Time to next treatment was also
superior with G-chemo (HR: 0.68; p = 0.0094). Among the
696 patients with an available peripheral blood or bone
marrow sample at the end of induction, minimal residual
disease (MRD) response by real-time quantitative poly-
merase chain reaction was significantly higher in the
G-chemo arm than in the R-chemo arm (92% vs. 85%,
p = 0.0041, Table 1). At the time of analysis, 35 G-chemo
patients (5.5%) and 46 R-chemo patients (8.7%) had died
[HR for overall survival (0s): 0.75; 95% cr1: 0.49 to 1.17;
p = 0.210]. Grade 3 or greater adverse events (AEs) and
serious AEs were higher with G-chemo (74.6% and 46.1%
respectively) than with R-chemo (67.8% and 39.9% respec-
tively, Table 11). In the absence of disease progression, AEs
led to treatment discontinuation in 16.3% of G-chemo
patients and 14.2% of R-chemo patients.

Author Conclusions: The datasupport G-chemo becom-
inganewstandard of care in previously untreated patients
with FL.

Investigator Commentary

Dr. Carolyn Owen: Canadian participation in the GaLLIuM
study was remarkable, with Alberta alone enrolling more
patients than any single country outside of Canada, leading
to theinclusion of two Canadian authorsin this presentation.
Overall, Edmonton enrolled the greatest number of patients
globally (n = 52), with Calgary having the second-highest
enrolment (n=49). Canadian participation was therefore very
high, with few eligible patients deciding againstregistration.
Our centre had great interest in the study given the provision
of both obinutuzumab and bendamustine, the broad inclu-
sion criteria, and the small additional burden for patients. The
GALLIUM study is a great example of the impact that Canada
is able to have within clinical trials, and it confirms our
willingness to change practice, especially when experience
with new agents is gained through study participation.

At our centre, as was the case at most Canadian sites,
bendamustine was chosen as the preferred chemotherapy
backbone. Although a few centres used cvp, that choice was
most likely made because the stiL-1 data were not yet pub-
lished when gaLLium was initiated. In addition, some centres
worldwide might still have used cHop over bendamustine,
given that an os advantage has not yet been demonstrated
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G-chemo
G 1000 mg Von D1, D1, D15 of C1 and
D1 of C2-8 (g3w) or C2-6 (
chemotherapy™*

Previously untreated
CD20-positive iNHL
Aged >18 years

FlL (grade 1-3a) or
splenic/nodal/extranodal MZL

1200

Target enrolment,
Randomized 1:1

Stage [ll/IV or stage Il bulky
Disease (>7cm) requiring
treatment

ECOG PS 0-2

Randomization was done separately for FL and MZL, and stratified by

chemotherapy, FLIPI (FL) or IPI (MZL) risk group and geographical region.

R-chemo

R 375 mg/m’ 1V on D1 of C1-8 (g3w) or
C1-6 (q4w) plus chemotherapy*

G

G 1000 mg IV

) plus . :
i q2mo for 2 years or until PD*

CRor PR at EOI visit

R

R 375 mg/m? IV
g2mo for 2 years or until PD

iscontinue treatment

FIGURE 1 GALLIUM study design. *CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone) every 3 weeks for 6 cycles; CVP
(cyclophosphamide, vincristine, prednisone) every 3 weeks for 8 cycles; B (bendamustine) every 4 weeks for 6 cycles. Choice was made by site
[FL (follicular lymphoma)] or by patient [MZL (marginal zone lymphoma)]. t Patients with stable disease at end of induction (EOI) were followed
for progressive disease (PD) for 2 years. iNHL = indolent non-Hodgkin lymphoma; ECOG PS = Eastern Cooperative Oncology Group performance
status; G-chemo = chemotherapy with obinutuzumab; IV = intravenous; Dn = day n; Cn = cycle n; R-chemo = chemotherapy with rituximab;
CR = complete response; PR = partial response; FLIPI = FL International Prognostic Index; IPI = International Prognostic Index.
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FIGURE2 Investigator-assessed progression-free survival (PFS); neither
group was evaluable for PFS (hazard ratio: 0.66; p = 0.0012).

for bendamustine, and experience with caop, which also
has an infusion time of only 1 day, is greater.

Obinutuzumab was developed to improve on the
therapeutic activity of rituximab; but although it might be
temptingto think of obinutuzumab as a “beefed up” version
of rituximab, the comparison is technically inaccurate'.
Anti-CD20Mmabs are classified based on theirmode of action
and CD20 binding properties. In thatlight, obinutuzumab
isatype2MAb, which, compared withatype 1 mab such as
rituximab, exerts less complement-dependent cytotoxicity
and more direct cell death. Moreover, in preclinical stud-
ies, obinutuzumab as monotherapy has, compared with
rituximab monotherapy, demonstrated superior efficacy
even in patients who are rituximab-refractory'’.

G-chemo arm R-chemo arm
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FIGURE 3 Progression-free survival by chemotherapy regimen.
G-chemo = obinutuzumab plus chemotherapy; R-chemo = rituximab
plus chemotherapy. GB = obinutuzumab-bendamustine; CHOP =
cyclophosphamide, vincristine, prednisone, doxorubicin; CVP = cyclo-
phosphamide, vincristine, prednisone; RB = rituximab-bendamustine.

Patientsincluded in the GaLLIuM study were representa-
tive of those seen in clinical practice because the exclusion
criteria were few. Moreover, the study treatment conformed
to our institutional protocol—with the exceptions of
additional computed tomography and positron-emission
tomography imaging and differences in the maintenance
schedule, in which treatment was given every 2 months
instead of every 3 months as at our centre.

The study demonstrated an estimated 3-year improve-
mentin prs with G-chemo, whichisa clinically meaningful
difference. The improved prs with G-chemo was seen across
all subgroups, and it was encouraging to note that the best
results were in the obinutuzumab-bendamustine (GB)
group, because thatregimenislikely the one we would prefer
to use in Canada, given the preference for bendamustine as
backbone therapy. The fact that bendamustine and caHop
showed similar efficacy in the rituximab-containing group
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TABLEI Minimal residual disease by treatment at end of induction in
peripheral blood or bone marrow

Minimal
residual disease

Chemotherapy with ...

Obinutuzumab Rituximab
(n=345) (n=351)
At mid-induction [n (%)]
Positive 38 (11.1) 20 (5.7)
Negative 304 (88.9) 328 (94.3)
p Value 0.013
At end of induction [n (%)]
Positive 52 (15.1) 28 (8.0)
Negative 293 (84.9) 323 (92.0)
p Value 0.0041
TABLE Il Key adverse events
Adverse event Chemotherapy with ...
Rituximab Obinutuzumab
(n=597) (n=595)
Any adverse event [n (%)] 587 (98.3) 592 (99.5)
Grade 3 or greater events [n (%)]? 405 (67.8) 444 (74. 6)
Neutropenia 226 (37.9) 261 (43.
Leucopenia 0(8.4) 1(8. 6)
Febrile neutropenia 9 (4.9) 1(6.9)
Infusion-related reactions 2 (3.7) 0(6.7)
Thrombocytopenia 6(2.7) 6 (6.1)
Grade 3 or greater events
of special interest, by category [n (%)]
Infections 93 (15.6) 119 (20.0)
Infusion-related reactions 40 (6.7) 74 (12.4)
Second neoplasms 16 (2.7) 28 (4.7)
Consequential adverse events [n (%)]
Classified as serious 238(39.9) 274 (46.1)
Cause of treatment discontinuation 85 (14.2) 97 (16.3)
Fatal 20 (3.4) 24 (4.0)
Change from baseline 1gG level
at end of induction (g/L)
Median ~1.46P -1.50¢
Range -16.4t09.1 -22.31t06.5

@ Constituting 5% or more in either arm.
b Evaluable: n=472.

¢ Evaluable: n=462.

IgG = immunoglobulin G.

was likely a result of the small numbers in those subgroups;
those data would not influence our choice of bendamus-
tine as a backbone. Moreover, in Canada, only rituximab
is funded for Fr. It is also reassuring to see greater MRD
negativity in patients given bendamustine, but the number
of patients evaluated was small, and it is therefore difficult
to use those data for clinical decision-making. It would
have been interesting had we changed the maintenance
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schedule based on the MRD results; however, given that
the patients were embarking on maintenance regardless
of MRD outcome, the value of those results is unclear. The
data concerning os are premature, because more than 10
years will likely be needed to detect a difference between
groups; in contrast, our analysis was based on a median
follow-up duration of less than 3 years.

We know of the high incidence of infusion-related re-
actions (IrRrs) with obinutuzumab in patients with chronic
lymphocyticleukemia, and so it was encouraging that the
rate of IRRs in the aLLIUM study was less than the rate pre-
viouslyreported in such patients. Moreover, no new safety
signals with obinutuzumab were observed, and the slight
increase in neutropenia and thrombocytopenia reported
would notinfluence my decision to use obinutuzumab over
rituximab in these patients. Inlooking at the raw data with
respect to secondary malignancies with bendamustine,
the higher rate in the bendamustine group appears some-
what concerning. However, on further investigation, such
malignancies are seen to be mainly non-melanoma skin
cancers, and whether the higher rate is a true finding is
unclear based on the current data. Given that bendamus-
tine has some purine analog-like activity and that purine
analogs are associated with anincreased risk of secondary
malignancies, it is important to closely monitor long-term
toxicities to ensure that new malignancies are not a true
risk for bendamustine-treated patients.

Efficacy and Safety of Subcutaneous Compared with
Intravenous Rituximab [SABRINA (abstract 1103)]
Objectives: To assess the efficacy and safety of sc com-
pared with IV rituximab given as induction with cHop or
cvp, followed by maintenance monotherapy in patients
with FL.

Methods: Treatment-naive patients with CD20+
grades 1-3A FL (n = 410) were randomized to receive IV
(n=205) or sc (n = 205) rituximab, stratified by Follicular
Lymphoma International Prognostic Index score, chemo-
therapy regimen, and region (Figure 4). During mainte-
nance, patients received IV or sc rituximab every 8 weeks
for 2 years.

Results: Median patient age was 57 years (range: 28-86
years), and baseline characteristics were equally distrib-
uted between the groups. Overall response rate at the end
of induction and of maintenance was comparable in the
treatment arms (IV: 84.9% and 78.1% respectively; sc:
84.4% and 77.9% respectively; Figure 5). In addition, no
differences in response rates were observed in the IV and
scrituximab armsbybody surface area (Bsa), chemotherapy,
or sex subgroup. Moreover, after a median follow-up of
37 months, analyses of PFs (HR: 0.84; 95% c1: 0.57 to 1.23),
event-free survival (HR: 0.91; 95% c1: 0.64 to 1.31), and os
(HR: 0.81; 95% crI: 0.42 to 1.57) showed no differences in
efficacy for the sc and IV formulations.

Overall, the incidences of 1 or more AEs (95% vs. 96%),
grade 3 or greater AEs (55% vs. 56%), and serious AEs (34%
vs. 37%) were similar for patients receiving IV and sc
rituximab (Table 111). The AEs reported most frequently
overallin theIVand scrituximab groups were neutropenia
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205 patients enrolled:

)

RYv R (Study stage 1 n=64; Study stage 2 n=141)
A y stag y stag
(375 mg/m?) N=410 <
RC untreated FL N Maintenance RY, :
(1400 mg) patients D g2m x 2 years E
requiring O =
treatment M 8 x R-CHOP/R-CVP :
according to I Maintenance RS¢, g_
the GELF Z g2m x 2 years -
criteria E ®
D 205 patients enrolled: \_/

(Study stage 1 n=63; Study stage 2 n=142)

FIGURE 4 SABRINA study design. R = rituximab; IV = intravenous; SC = subcutaneous; FL = follicular lymphoma; GELF = Groupe d’Etude des
Lymphomes Folliculaires; CHOP = cyclophosphamide, vincristine, prednisone, doxorubicin; CVP = cyclophosphamide, vincristine, prednisone;
PR = partial response; CR = complete response; g2m = every 2 months.

infections—were balanced in the scand IV treatment arms;
00 no differences between the groups by Bsa or sex subgroup
- . =R were observed. The changeinroute of administrationled to
an expected higher incidence oflocal cutaneous reactions
634% o in the sc arm (23% vs. 2%), with injection site erythema,

injection site pain, and rash being most frequently reported.

All reported events, except for 1 AE of injection site rash in

the sc arm at cycle 2, were of mild or moderate intensity
20 (grade 2 orless). The incidence oflocal cutaneous reactions
declined in subsequent treatment cycles.

80 [ os%ci
60

40

Response rate (%)

78.1% 77.9% 56.2% 50.6%

CR/CRu

Author Conclusions: Overall, no new clinically relevant
safety signals were observed with sc rituximab, and the
safety profile for the sc formulation was comparable to
that for the IV formulation. The approximately 6-minute
duration of sc rituximab administration has positive im-
plications for the convenience of patients and health care
professionals, as well as for health care resource savings,
without compromise to efficacy or safety.

FIGURE 5 Investigator-assessed response at end of maintenance.
R = rituximab; IV = intravenous; SC = subcutaneous; Cl = confidence
interval; ORR = overall response rate; CR/Cru = complete response or
complete response unconfirmed.

TABLE Il  Key adverse events

Investigator Commentary

Rituximab administration route / .
Dr. David MacDonald: Rituximab hashad anenormous

Adverse event type

Intravenous  Subcutaneous effect on the management of FL, and it is now an integral

(n=210) (n=197) part of treatment. However, the use of IV rituximab has

certain disadvantages, including associated 1rRrs and a

Any adverse event 199 (95) 189 (96) longadministration time. We are fortunate that, in patients

Grade 3 or greater events 116 (55) 111 (56) without 1Rgs in the first cycle, we can reduce the infusion

Serious events 72 (34) 73 (37) time to 90 minutes; however, that time is nonetheless long

Deaths 22 (10) 14 (7) for patients to undergo treatment. The sc formulation

) allows for more rapid delivery of the drug, which provides

ARSI S U i 12 (6) 7@ both convenience and reduced chair time, freeing health
Death from other cause 9(4) 7 (4) care resources for other patients.

Administration-related reactions 73 (35) 95 (48) The aim of the sABRINA study was to measure whether

Infections and infestations 134 (64) 132 (67) any lossin efficacy occurs f(?r tl}e sc fo.rmulatlon (;ompared

i with theIVformulation duringinduction and maintenance

Neutropenia >7 (27) 63 32) in untreated FL. In our study, the first dose was given in-

Febrile neutropenia 13 (6) 15 (8) travenously because of the risk of 1rrs related to tumour

burden. The IV formulation can be slowed or stopped if
reactions occur, but the scinjection is delivered in approx-

(27% vs. 32%), nausea (22% vs. 31%), constipation (26%
vs. 25%), cough (13% vs. 23%), and fatigue (18% vs. 20%).
Overall, AEs associated with B cell depletion—including
neutropenia, febrile neutropenia, and grade 3 or greater

imately 6 minutes and is irreversible. For that reason, and
because we lack information on the safety of the sc formu-
lation given as a first dose, the first dose must currently be
given by the IV route.
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Our study showed that there is no difference in the
efficacy of the sc and IV formulations. Safety profiles were
also similar between groups, with local reactions such as
erythema, injection site pain, and rash being the only AEs
reported with a higher frequency in the sc arm; however,
those AEs were mostly low-grade, and they were easily
managed. There was previously some concern that patients
with a low Bsa might be over-dosed and that those with a
high Bsa might be under-dosed, with consequences for
both efficacy and safety. However, we found no differences
in either the efficacy or the safety of the sc formulation in
patients with a low, medium, or high Bsa. Overall, the sc
formulation showed no difference in efficacy, and the local
reactions seen were easily managed. [ would therefore use
sc over IV rituximab in most patients in this setting.

Efficacy and Safety of Lenalidomide Plus Rituximab
Versus Rituximab Monotherapy [SAKK 35/10
(abstract 1099)]

Objective: To compare the activity of single-agent rit-
uximab with that of rituximab plus lenalidomide in the
first-line treatment of FL.

Methods: Patients with untreated grades 1-3a FL were
randomized to receive either rituximab monotherapy
(n="77) orrituximab-lenalidomide (n =77, Figure 6). Treat-
ment was discontinued in patients who did not achieve
a 25% or greater reduction in the sum of the products of
tumour diameters at week 10. The primary endpoint was
the rate of cr or unconfirmed cr (cru).

Results: Median patient age was 62 years (range: 26-85
years), and 47% of patients had a poor-risk score on the
Follicular Lymphoma International Prognostic Index.
At week 23, the cr/cru rate was higher in the rituximab-
lenalidomide arm than in the rituximab arm (61% vs. 36%).
The median duration of cr/cru was not reached in the
rituximab-lenalidomide arm; it was 2.3 years in the ritux-
imab arm (p=0.04). Atamedian follow-up of 3.5 years, PFs
waslongerin therituximab-lenalidomide arm thanin the
rituximab arm (notreached vs. 2.3 years, p=0.03, Figure 7).
The osrates were similarin both arms (93% for rituximab—
lenalidomide; 92% for rituximab). Of 77 patients, 11 dis-
continued lenalidomide because of toxicity. Higher rates of
neutropenia (23.4% vs. 6.6%) and thrombocytopenia (3.9%
vs. 0%) were reported in the rituximab-lenalidomide arm
than in the rituximab arm (Table 1v).

Author Conclusions: The saxk 35/10 trial confirmed
that the rituximab-lenalidomide regimen is an active
and feasible initial treatment for FL patients. Based on the
excellent os in both arms, chemotherapy-free strategies
should be further explored in this setting.

Cost-Effectiveness of BR in Canada (abstract 1186)
Objectives: To assess the cost-effectiveness of BR com-
pared with r-cHOP as frontline treatment for patients with
FLin Canada.

Methodology: A Markov model was developed to esti-
mate the costs, life expectancy, and quality-adjusted life
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FU - Chemotherapy
No CR/PR/MR
L | &

Stratifaction:
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Buibeisai isii4

Buibeysal puodag

Lenalidomide 15 mg daily
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RIV
375mg/m?
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FIGURE 6 SAKK 35/10 trial design. Wks = weeks; FU = follow-up;
CR = complete response; PR = partial response; MR = moderate re-
sponse; R = rituximab; IV = intravenous; FL = follicular lymphoma;
FLIPI = Follicular Lymphoma International Prognostic Index.
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FIGURE 7 Progression-free survival (PFS) with rituximab plus lena-
lidomide compared with rituximab alone. HR = hazard ratio; Cl =
confidence interval.

TABLE IV Key adverse events

Grade 3 or greater Rituximab [n (%)]

adverse events

Alone With lenalidomide

(n=76) (n=77)
Fatigue 1(1.3) 2(2.6)
Allergic reaction — 2 (2.6)
Neutropenia 5(6.6) 18 (23.4)
Thrombocytopenia — 3(3.9)
Depression — 1(1.3)
Psychosis — 1(1.3)
Suicide attempt 1(1.3) —
Maculopapular rash — 4 (5.2)
Hypertension 3(3.9) 7 (9.1)
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years (QALYS) associated with the two regimens, allowing
for a determination of the incremental cost-utility ratio.
Model parameters were derived from peer-reviewed stud-
ies, and cost data were obtained from current funding
arrangements under the New Drug Funding Program of
Cancer Care Ontario, the Ontario Health Insurance Plan
Schedule of Benefits and Fees, and the published literature.
Patients were treated with amaximum of 3 lines of salvage
therapy (third salvage permitted in age-appropriate pa-
tients achieving at least 1 year remission from second-line
salvage). Probabilistic analyses were used to account for
model variable uncertainty, permitting a Monte Carlo
simulation with 5000 replications.

Results: The average costs and QaLys were $116,811 and
5.86 for r-cHOP and $121,364 and 6.38 for BR. The incre-
mental cost per QALY gained for BR with respect to R-cHOP
was $8,812 (Figure 8). Subgroup analyses revealed robust
incremental cost-utility ratio results of $27,398 for the FL
subgroup. Results were consistent across various indolent
NHLsubgroups, and sensitivity analyses did not change the
interpretation of results.

Author Conclusions: The modelsuggests that, compared
with r-cHOP, BR is a cost-effective strategy in the frontline
treatment of patients with indolent NHL.

Investigator Commentary
Dr. Andrew Aw: Cost-effectiveness studies are one tool
that can be used by decision-makers to help facilitate
evidence-based choices between various interventions or
treatments. Because health resource utilization data are
not always gathered at the same time thata clinical trial is
run, one way to compare the cost-effectiveness of a given
treatment with that of another is to develop a model; such
amodel can be used for health economic evaluation.
Prior studies have confirmed the clinical efficacy of
frontline BR compared with rR-cHOP or R-cvP in the treat-
ment of indolent NHL, but there was uncertainty about the
cost-effectiveness of BR. Our study showed that, in a Cana-
dian setting, BR is more cost-effective than rR-cHOP. The
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FIGURE 8 Cost-effectiveness acceptability curve. QALY = quality-ad-
justed life year; RCHOP = rituximab, cyclophosphamide, vincristine,
prednisone; BR = bendamustine, rituximab.

value of the incremental cost-utility ratio for the rL sub-
group was somewhat higher than that for the entire cohort,
but still under the willingness-to-pay threshold of $50,000
per QaLy gained that is well-accepted in practice.

CLINICAL IMPACT IN CANADA

Question-and-Answer with Drs. Carolyn Owen

and David MacDonald

Question: Given the results from the garrium study,
what treatment would you give in the frontline setting if
all options were available in Canada?

CO: Overall, given the clinically meaningful 3-year im-
provementin pPrs observed in the gaLLium study, I feel that
we should aim to replace rituximab with obinutuzumab
in the treatment of frontline rL. I would want to use GB
as induction, followed by obinutuzumab maintenance
in these patients. However, the entry of sc rituximab will
change things from a practical point of view. Given that the
efficacy of obinutuzumab is superior to that of I[Vrituximab
and that sc rituximab has not proved to be superior to IV
rituximab, obinutuzumab is preferred. However, there
could be the occasional patient who is elderly or has alower
life expectancy in whom it makes sense to give BR (with sc
rituximab) over GB.

DM: Although the gaLLium results showed superior prs
for obinutuzumab over rituximab, there was no difference
inos.Iamnotsure that the prs benefit with obinutuzumab
is enough to convince me to switch all patients to obinu-
tuzumab right away. Secondly, we need to consider results
from the gaporin trial (NCT01059630) that showed an os
benefit for GB compared with bendamustine alone in the
relapsed setting. Because we lack data to support the se-
quencing of therapies, and we know excellent results are
achieved with BR, I would give BR (with sc rituximab) up
frontand use g in the relapsed setting. However, if further
follow-up from the garLium study shows an os advantage,
Iwould switch to B up front in these patients.

Question: Given the results from the saBriNa study,
would you give the sc over the IV formulation to all patients
if available?

CO: The sc formulation will make a big difference in
terms of time savings for chemotherapy units and cost
savings for cancer centres. Data from the saBRINA study
should motivate a change in practice from the IV to the sc
formulation of rituximab (until obinutuzumab is funded),
at least in FL patients.

DM: There could be some older patients with a loss of
sc integrity or taking anticoagulation therapy who might
have a higher risk of bleeding with the sc formulation; in
those patients, I would prefer to use the IV formulation. In
addition, in patients that present with sc edema, we are not
certain how the sc formulation would distribute. Aside from
the above circumstances, I would have no concerns about
using the sc formulation in most patients with indolent
NHL, given the results from our study.
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Question: Do results from the sakk 35/10 trial suggest
that use of the rituximab-lenalidomide regimen should
be explored further?

CO: Theaddition oflenalidomide to rituximab improves
PES; however, rituximab monotherapy is not a standard
treatment for FL in Canada. Although the prs results are
impressive, they do not appear superior to those shown with
GB. Concerns about second malignancies and the side effects
of chemotherapy are relevant only when chemotherapy-
free options are better tolerated. The sakx 35/10 trial
showed that the addition of lenalidomide caused a high
rate of neutropenia, and concerns about second primary
malignancies with the use of this agent are also an issue.
To motivate a change in my practice, I would need to see
results of astudy comparing rituximab-lenalidomide with
GB plus obinutuzumab maintenance.

DM: With available treatment options such as BR or
R-CVP, patients who cannot tolerate standard therapies
are few in number. We therefore rarely give rituximab
monotherapy to patients, suggesting that the comparator
used in the sakk 35/10 study was not relevant to Canadian
practice. Furthermore, results showed that lenalidomide
was not without significant toxicities, with 1 in 7 patients
discontinuing treatment. Results from the RELVANCE trial
(NCT01476787) comparing rituximab-lenalidomide with
rituximab-chemotherapy in the upfront setting will be
much more valuable in answering this question.

Question: Doresults from the BR cost-effectiveness study
confirm that Br should be available as a treatment option
across Canada?

CO: Although not practice-changing (because Br is al-
ready the standard of care in Canada), the results from the
cost-effectiveness study do confirm that Br should be used
in preference to rR-cHOP in Canada.

DM: Ifthis study had been presented several years ago, it
would have been very helpful in convincing payers to fund
BR. However, BRis now available across Canada in the front-
line setting; and in Quebec, it can be accessed on a case-by-
case basis. Results from this study therefore reconfirm that
we made theright choice in using BR, and itis reassuring that
the cost savings resulting from prolongation of remission
have made the regimen cost-effective.
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