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A decision analytic model was constructed to assess the cost—effectiveness of obinutuzumab plus
bendamustine followed by obinutuzumab maintenance therapy (O-B-O) in Chinese patients with relapsed
and refractory follicular lymphoma (rrFL). O-B-O was associated with a dominant or more favorable
cost-effectiveness than the conventional therapies. Survival outcomes, quality of life of progression-
free survival, and subsequent treatment costs for progressive disease were the main drivers of the cost—
effectiveness of O-B-O. The cost-effectiveness proportions of O-B-O relative to conventional therapies
under the recommended cost-effectiveness threshold ranged from 61.0% to 99.9%. Thus, O-B-O was
highly cost-effective for treating patients with rrFL in China compared with conventional therapies.

Plain language summary: In this study, researchers used a decision-making model to figure out if a
treatment called obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy (O-
B-0) is a good value for money for Chinese patients with a certain type of lymphoma (follicular lymphoma)
that has come back or doesn’t respond well to previous treatment (relapsed and refractory follicular
lymphoma, rrFL). They found that O-B-O is a better choice in terms of cost-effectiveness compared with
traditional treatments for Chinese patients with rrFL. Factors like how long patients live, their quality of
life without the disease getting worse, and the costs of subsequent treatments if the disease comes back
were the main things that influenced this result.
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Follicular lymphoma (FL) is an indolent B-cell lymphoma originating from the germinal center. It is a malignant
lymphoproliferative disorder characterized by the partial follicular growth pattern of follicular centrocytes and
centroblasts. FL progresses slowly, and about 2-3% of the patients each year may progress to an advanced stage
that requires medical interventions [1]. Immunochemotherapy is the main treatment for FL patients. Patients with
FL often experience multiple relapses due to the long disease course. With the increase of the number of relapses,
the likelihood of its progression into a refractory disease also increases whereas the treatment effect and survival
prognosis decrease significantly. Relative to treatment-naive patients, patients with three relapses had the treatment
remission rate decreased by 20% (68 vs 88%), the median duration of remission reduced by 25 months (6 months
vs 31 months), and the median survival time shortened by 8 years (1.2 years vs 9.2 years) [2]. As illustrated, the
disease burden of FL is mainly driven by patients with relapsed and refractory FL (rrFL).

Obinutuzumab is the first humanized glycosylation-modified type II anti-CD20 monoclonal antibody. Com-
pared with rituximab, obinutuzumab has greater specificity and cytotoxicity to tumoral B cells. The superior effec-
tiveness of obinutuzumab plus chemotherapy to rituximab plus chemotherapy in treatment-naive patients with FL
has been well-established in phase III study settings. Another Phase III study demonstrated that obinutuzumab plus ,50 \Becaris
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bendamustine followed by obinutuzumab maintenance therapy (O-B-O) was associated with a significantly longer
progression-free survival (PFS) than bendamustine monotherapy (hazard ratio: 0.55, p < 0.001) in patients with
rrFL (3). Obinutuzumab was listed for reimbursement in treatment-naive FL patients shortly after its introduction
in China. To address the limited evidence regarding the clinical utility of obinutuzumab for rrFL in Chinese
patients, we conducted this cost—effectiveness study assessing the impact of O-B-O in comparison to conventional
therapies on long-term health outcomes and medical costs in Chinese patients with rrFL.

Methods

This study was designed to conduct a cost—effectiveness analysis that compares O-B-O with conventional therapies
used for rrFL in Chinese patients, from the perspective of healthcare payers. A decision analytic model was
constructed to simulate the health outcomes and medical costs associated with O-B-O and conventional therapies,
including bendamustine monotherapy (B-mono), bendamustine plus rituximab (BR), lenalidomide plus rituximab
followed by lenalidomide maintenance therapy (R2), rituximab monotherapy as both induction and maintenance
therapy (R-mono), lenalidomide monotherapy as both induction and maintenance therapy (L-mono), and the
combination of rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) as induction
therapy, in rrFL patients over a lifetime horizon. To ensure the generalizability of the cost—effectiveness analysis,
this study systematically searched for sources of data on Chinese patients with rrFL to estimate the model variables.

Model structure

The model cohort in this cost—effectiveness analysis was defined as Chinese patients with rrFL. The decision
analytic model was constructed using the Markov framework with three health states, including PFS, post-
progression survival (PPS), and death. The model simulated the cohort under treatments with O-B-O and the
selected conventional therapies. The simulation time horizon was set to a lifetime, with each simulation cycle set
to one month. The model outputs, including life years, quality-adjusted life years (QALY), and medical costs, were
discounted at 5% per year. The structure of the constructed cost—effectiveness model is illustrated in Figure 1.

Estimating model inputs

The constructed cost—effectiveness model was used to guide the search for appropriate evidence to estimate the
model inputs. However, obinutuzumab is a relatively new treatment, and there are limited clinical studies directly
comparing O-B-O with the conventional therapies examined in our study for clinical effectiveness and toxicity.
As a result, this study was unable to estimate the differences in effectiveness and toxicity between O-B-O and the
conventional therapies used for rrFL [4]. To address this limitation, we conducted a systematic literature search of
clinical studies published in English or Chinese from 2011 to 2021 that assessed O-B-O and/or any of the six
conventional therapies examined in this study. Subsequently, a single-arm meta-analysis was conducted to synthesize
the reported PFES, overall survival (OS), and serious adverse events of the treatment methods from the identified
studies [5-10]. To better simulate the survival outcomes associated with O-B-O and the six reference treatments
in the model, this study used the plotted Kaplan—Meier (KM) survival curves for PFS from the phase III clinical
trial (GADOLIN) comparing O-B-O with B-mono in patients with rrFL to identify the most appropriate survival
function from six survival functions (Exponential distribution, Weibull distribution, log-logistic distribution, log-
normal distribution, generalized gamma distribution, and Gompertz distribution). Based on the Akaike Information
Criterion (AIC), the predicted average PES over lifetime simulation, and the 10-year PES rate, Weibull distribution
was likely to be the most appropriate survival function to fit the observed PFES associated with O-B-O and B-
mono. Thus, Weibull distribution was selected to simulate PFS associated with O-B-O and B-mono in the model.
Exponential distribution was used to simulate PES associated with other reference treatments and OS associated
with all treatments in the model due to the lack of plotted KM survival curves in the identified clinical trials.

The data source for the utility values of the three health states in the cost—effectiveness model was another
study assessing the cost—effectiveness of O-B-O relative to B-mono in Norwegian patients with rrFL (11]. However,
because the GADOLIN trial contained data mainly from European countries and didn’t assess the impact of age
and gender on quality of life, the quality of life data of the Chinese population by age and gender was applied in
the model to adjust utility associated with health states over lifetime simulation according to the demographics of
the model cohort [12).

The data sources for cost inputs in the model included the latest drug reimbursement bidding prices, patient
survey (for administration costs of induction therapy for rrFL in the hospital setting, medical costs per outpatient
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Figure 1. The structure of the constructed cost-effectiveness model assessing obinutuzumab plus bendamustine
followed by obinutuzumab maintenance therapy relative to the conventional treatment regimens for relapsed and
refractory follicular lymphoma in Chinese patients.

rrFL: Relapse and refractory follicular lymphoma; PFS: Progression-free survival; PPS: Post-progression survival; O-B-O:
Obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy.

visit, outpatient visit frequency, and average hospital costs per admission for progressive disease), and physician
survey (for hospital admissions in the last year prior to death and health resource utilization associated with managing
the reported serious adverse events by treatments). These data sources were used to estimate the average medical
costs associated with health states for each model cycle over lifetime simulation. The treatment costs included the
drug acquisition costs based on treatment dosage, treatment administration frequency, and treatment cycles or
duration, treatment administration costs, and adverse events management costs based on the risk of adverse events
by types and medical costs managing each type adverse event. Disease management costs were estimated according
to the health resources utilization and unit costs of utilized health resources for PES and post-progression survival
(PPS), respectively. The estimations of the model inputs are summarized in Table 1.

Model assumptions

To adhere to clinical guidelines and practices, we constructed a cost—effectiveness model based on the following
assumptions. Firstly, the model assumed that maintenance therapy associated with the treatment scenarios of
interest would continue until the disease progressed. Secondly, we assumed that maintenance therapy requiring
intravenous administration would be administered in a day ward, which is widely implemented in tier III hospitals
across China to facilitate cancer treatment and reduce medical costs. Additionally, the cost—effectiveness model
only considered the medical costs resulting from the management of serious adverse events, as mild or moderate
adverse events usually do not require medical attention in real-world settings.

Since the patients in the clinical studies referenced by our study received subsequent treatments after disease
progression, the cost—effectiveness model assumed that the survival outcomes of subsequent treatments for progres-
sive disease were accounted for in the post-progression survival estimated in these clinical studies. Therefore, our
cost—effectiveness model did not separately simulate survival outcomes but included the medical costs associated
with subsequent treatments in patients with progressive disease under the treatment scenarios.
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Table 1. Summary of the model inputs used in the constructed cost-effectiveness model assessing O-B-O relative to

conventional treatment regimens for rrFL in Chinese patients.
Variables Baseline 95%Cl

Lower limit Upper limit

Demographics

Age (years) 50.5 46.1 55

Male (%) 60.6% 43.4% 75.6%

Body weight (kg) 68.8 64.3 73.2

Body surface area (m?) 1.8 1.7 1.9
Treatment cycles

0O-B-O (induction) 6

0-B-O (maintenance) 12

R-mono (induction) 1

R-mono (maintenance) 4

L-mono Until disease progression

R2 (induction) 1

R2 (maintenance) Until disease progression

B-mono (induction) 6

BR (induction) 6

R-CHOP (induction) 6

Treatment efficacy
Median PFS (months)

0-B-O 25.3 17.4 36

R-mono 10.4 4.4 15.9
L-mono 13.2 8.5 19.5
R2 24 15.5 35.3
B-mono 14 11.3 15.3
BR 17.7 1 26.9
R-CHOP 22.8 18.8 27.4

Median OS (months)

0-B-O 77.3 65.1 90.9
R-mono 62.4 52.6 73.4
L-mono 65.2 54.9 76.7
R2 76 64 89.4
B-mono 46.1 39.9 53

BR 49.9 43.1 57.3
R-CHOP 54.9 47.5 63.1

Quality of life (utility)

PFS: on treatment 0.807 0.784 0.831
PFS: off treatment 0.822 0.802 0.842
PPS 0.758 0.738 0.778

Medical costs

Monthly medical care costs

Induction ¥2051
Maintenance ¥2310
Follow-up: off-treatment (<2 years) ¥757
Follow-up: off-treatment (>2 years) ¥378

B-mono: Bendamustine monotherapy; BR: Bendamustine plus rituximab; L-mono: Lenalidomide monotherapy as both induction and maintenance therapy; O-B-O: Obinutuzumab
plus bendamustine followed by obinutuzumab maintenance therapy; PFS: Progression-free survival; PPS: Post-progression survival; R-CHOP: Rituximab plus cyclophosphamide,
doxorubicin, vincristine and prednisone; R2: Rituximab plus lenalidomide and followed by lenalidomide maintenance therapy; R-mono: Rituximab monotherapy as both induction
and maintenance therapy.
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Table 1. Summary of the model inputs used in the constructed cost-effectiveness model assessing O-B-O relative to

conventional treatment regimens for rrFL in Chinese patients (cont.).
Medical costs

Adverse events management costs

Anemia ¥272
Decreased appetite ¥315
Diarrhea ¥57
Edema ¥17
Fatigue ¥558
Febrile neutropenia ¥1386
Hepatic function abnormal ¥626
Infusion related reaction ¥21
Leukopenia ¥1566
Lymphopenia ¥1566
Nausea ¥239
Neutropenia ¥1386
Pneumonia ¥1479
Rash generalized ¥24
Thrombocytopenia ¥2208
Vomiting ¥239
Obstipation ¥135
Alopecia ¥1063
Stomatitis ¥183
Allergic reaction ¥77
Cardiac disorder ¥1032

Monthly average medical costs during induction treatment

0-B-O ¥24,169
R-mono ¥83,083
L-mono ¥17,577
R2 ¥94,103
B-mono ¥14,027
BR ¥25,250
R-CHOP ¥36,407

Monthly average medical costs during maintenance treatment

0-B-O ¥7939
R-mono ¥9437
L-mono ¥17,577
R2 ¥17,639

End-of-life care costs
Terminal care costs ¥127,625

B-mono: Bendamustine monotherapy; BR: Bendamustine plus rituximab; L-mono: Lenalidomide monotherapy as both induction and maintenance therapy; O-B-O: Obinutuzumab
plus bendamustine followed by obinutuzumab maintenance therapy; PFS: Progression-free survival; PPS: Post-progression survival; R-CHOP: Rituximab plus cyclophosphamide,
doxorubicin, vincristine and prednisone; R2: Rituximab plus lenalidomide and followed by lenalidomide maintenance therapy; R-mono: Rituximab monotherapy as both induction
and maintenance therapy.

Data analysis

The constructed decision analytic model was used to assess the cost—effectiveness of O-B-O relative to conventional
therapies for rrfFL in Chinese patients. The cost—effectiveness analyses included a base case analysis, one-way
sensitivity analysis (OWSA), and probabilistic sensitivity analysis (PSA). The base case analysis used the model
inputs’ baseline values to estimate the incremental cost—effectiveness ratio per gained QALY (ICER). Two treatment
regimens, BR and R2, were selected to conduct OWSA and PSA to assess the uncertainty of O-B-O’s cost—
effectiveness. OWSA was conducted by varying the model inputs within the 95% confidence interval (CI) or the
range of +/-25% of the baseline value if a 95% CI was lacking. PSA was performed using the decision analytic
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model with the distributions of the selected model inputs with a 95% CI. Ten thousand Monte Carlo simulations
were performed to plot the distribution of the generated ICER and calculate the median and 95% credible intervals
of the ICER for O-B-O relative to BR and R2. cost—effectiveness acceptability curves were plotted for O-B-O
relative to the selected treatment regimens under varying willingness-to-pay to gain one additional QALY. To aid
in interpreting the results of the cost—effectiveness analysis under the recommended cost—effectiveness threshold
in China (triple the 2022 China gross domestic products per capita [GDPPC]), all ICER results were converted
to a ratio to the 2022 China GDPPC (¥85,698 or US$12,743 based on the 2022 average exchange rate [$1:
¥6.725]). The statistical software R (v 4.1.0) was used for common evidence synthesis methods to estimate model
variables. Microsoft Excel (version 16.63) was used to construct the decision analytic model and perform the
cost—effectiveness analyses, including base case analyses, OWSA, and PSA.

Results

The decision analytic model simulated survival outcomes, QALY, and the lifetime direct medical costs associated
with O-B-O and the conventional treatment regimens in Chinese patients with rrFL. In addition, the model outputs
were further used to calculate the point estimation of ICER from base case analysis and explore the uncertainty of

ICER through OWSA and PSA.

Model simulations for discounted survival outcomes, QALY, & lifetime direct medical costs
associated with O-B-O & the conventional treatment regimens

According to the simulation, O-B-O was associated with the longest PES (2.965 years) and the fourth-longest PPS
(3.450 years) among the included treatment regimens, just after R-mono (4.358 years), Lenalidomide (4.228 years),
and R2 (3.758 years). The simulation of OS indicated that O-B-O could add the most years to a patient’s OS
(6.415 years), and B-mono could add the least duration to a patient’s OS (4.454 years) among the treatment
regimens. The simulated QALY associated with the treatment regimens in the model displayed a similar trend as
the simulated survival outcomes. Of the included treatment regimens, O-B-O was associated with the most QALY
derived from PES (2.471 QALY) and the most QALY gained (5.100 QALY). The QALY gained associated with
B-mono (3.535 QALY) was ranked the lowest among the included treatment regimens. The lifetime direct medical
costs simulated in the model were classified by PFS and PPS. O-B-O was ranked third for the cumulative direct
medical costs associated with PFS (¥252,684) but in the bottom for the cumulative direct medical costs associated
with PPS (¥288,495). O-B-O was ranked fourth for the overall lifetime direct medical costs among the included
treatment regimens in the model. The survival outcomes, QALY, and lifetime direct medical costs associated with
the included treatment regimens simulated by the model are summarized in Table 2.

Point estimation of ICER associated with O-B-O

The base case analyses indicated that O-B-O was superior in cost—effectiveness over R2 and L-mono by producing
more QALY gained but costing less for Chinese patients with rrFL. In addition, O-B-O indicated highly attractive
cost—effectiveness over the other four treatment regimens (B-mono: ¥76,859 or 0.897 GDPPC; BR: ¥38,331 or
0.447 GDDPC; R-mono: ¥87,620 or 1.022 GDPPC; R-CHOP: ¥54,463 or 0.636 GDPPC) with an ICER under
2 GDPPC. The results of the base case analyses are illustrated in Figure 2.

Uncertainty of ICER associated with O-B-O in OWSA

The ICER of O-B-O, compared with the six conventional therapies in OWSA, varied substandially. The cost—
effectiveness of O-B-O relative to BR was driven by key model inputs, including subsequent treatment acquisition
costs associated with progressive disease (ICER varied from -¥6676 to ¥83,338), the median OS associated with
O-B-O (ICER varied from ¥24,210 to ¥71,566), and the subsequent treatment rate for progressive disease ICER
varied from ¥22,611 to ¥65,193) (Figure 3A). For the cost—effectiveness of O-B-O relative to R2, only median
PFS associated with R2 (ICER varied from -¥5,969,345 to ¥1,187,554), median OS associated with O-B-O
(ICER varied from -¥381,641 to ¥507,718), and median OS associated with R2 (ICER varied from -¥374,533
to ¥526,159) could drive the ICER above $0 (Figure 3B). Median OS associated with O-B-O (ICER varied from
¥47,166 to ¥314,826) and R-mono (ICER varied from ¥46,710 to ¥281,472) were the key model inputs driving
the cost—effectiveness of O-B-O relative to R-mono (Figure 3C). Only median PES associated with L-mono could
drive the ICER of O-B-O relative to L-mono above ¥0 (ICER varied from -¥193,361 to ¥2189) (Figure 3D). The
cost—effectiveness of O-B-O relative to B-mono was driven by median OS associated with O-B-O (ICER varied
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Table 2. Summary of model outputs associated with O-B-O and the included conventional treatment regimens for

rrFL in Chinese patients.

Model outputs 0-B-0 B-mono BR R2 R-mono L-mono
OS (years) Total 6.415 4.454 4.729 6.346 5.562 5.733
PFS 2.965 1.557 1.977 2.588 1.204 1.506
PPS 3.450 2.897 2.752 3.758 4.358 4.228
QALY Total 5.100 3.535 3.770 5.005 4.350 4.486
PFS 2.471 1.31 1.661 2.139 1.008 1.248
PPS 2.629 2.224 2.110 2.866 3.342 3.238
Cumulative direct medical  Total ¥252,684 ¥80,838 ¥150,492 ¥459,738 ¥137,694 ¥272,395
costs associated with PFS o quisition costs ¥131,511 ¥20,815 ¥84,520 ¥351,476 ¥80,897 ¥227,312
Administration costs ¥63,978 ¥39,394 ¥43,083 ¥30,756 ¥34,015 ¥0
Management of serious ¥839 ¥213 ¥462 ¥1,094 ¥58 ¥386
adverse events
Follow-up costs ¥56,356 ¥20,416 ¥22,426 ¥76,413 ¥22,725 ¥44,697
Cumulative direct medical costs associated with PPS ¥288,495 ¥340,053 ¥339,716 ¥303,656 ¥337,746 ¥327,752
Total lifetime direct medical costs ¥541,179 ¥420,891 ¥490,208 ¥763,394 ¥475,440 ¥600,147

R-CHOP
5.080
2474
2.606
4.071
2.077
1.994
¥154,561
¥85,483
¥44,293
¥303

¥24,482
¥330,575
¥485,136

B-mono: Bendamustine monotherapy; BR: Bendamustine plus rituximab; L-mono: Lenalidomide monotherapy as both induction and maintenance therapy; O-B-O: Obinutuzumab
plus bendamustine followed by obinutuzumab maintenance therapy; PFS: Progression-free survival; PPS: Post-progression survival; R-CHOP: Rituximab plus cyclophosphamide,
doxorubicin, vincristine and prednisone; R2: Rituximab plus lenalidomide and followed by lenalidomide maintenance therapy; R-mono: Rituximab monotherapy as both induction

and maintenance therapy.

3.000

Cost-effectiveness threshold:

3GDPPC/QALY
2.500+
o
& 2.000—
a2
g 0-B-O vs. B-mono
g (1.565 QALY, 1.404 GDPPC,
S 15004 ICER: 0.897 GDPPC)
s [}
3
£ 0-B-0 vs. R-mono
$ 1.000 (0.750 QALY, 0.767 GDPPC,
£ ICER: 1.022 GDPPC) o . 0-B-0 vs. BR
0-B-O vs. R-CHOP @ (1.330 QALY, 0.595 GDPPC,
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ICER: 0.636 GDPPC)
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Figure 2. The results of the base case cost-effectiveness analyses for obinutuzumab plus bendamustine followed by obinutuzumab

maintenance therapy relative to conventional treatment regimens for rrFL in Chinese patients.

0-B-O: Obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy; R-mono: Rituximab monotherapy as both
induction and maintenance therapy; R-CHOP: Rituximab plus cyclophosphamide; doxorubicin; vincristine and prednisone; B-mono:
Bendamustine monotherapy; BR: Bendamustine plus rituximab; GDPPC: 2022 China gross domestic products per capita; QALY:

Quality-adjusted life years.

from ¥54,956 to ¥121,739) and subsequent treatment acquisition costs associated with B-mono (ICER varied
from ¥39,613 to ¥114,105) and O-B-O (ICER varied from ¥44,312 to ¥109,406) (Figure 3E). Similarly, the
cost—effectiveness of O-B-O relative to R-CHOP was driven by median OS associated with O-B-O (ICER varied
from ¥32,267 to ¥123,722) and subsequent treatment acquisition costs associated with R-CHOP (ICER varied
from -¥3431 to ¥112,357) and O-B-O (ICER varied from ¥4962 to ¥103,964) (Figure 3F).
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@ *Cost of subsequent treatment after BR [¥287,963, ¥479,939]4  ¥-6676 ¥83,338
*Cost of subsequent treatment after O-B-O [¥273,053, ¥455,089] ¥76,636
Median OS associated with O-B-O (months) [65.1, 90.9] ¥71,566
Proportion of patients receive subsequent treatment after BR [72.8%, 92.8%] 4 ¥65,193
Proportion of patients receive subsequent treatment after O-B-O [72.8%, 92.8%)] - ¥51,715
Median OS associated with BR (months) [43.1, 57.3] ¥60,769
*Administration cost associated with induction therapy for O-B-O [¥5850, ¥9750] - ¥48,940
Median PFS associated with BR (months) [11, 26.9] ¥31,153 ¥50,931
*Administration cost associated with induction therapy for BR [¥5850, ¥9750] ¥30,231 ¥46,430
*Follow-up costs of PFS during maintenance therapy [¥1855, ¥3092] 4 ¥31,684 ¥44,971
*Model input interval = baseline value + 25% -18,678 -6'75 17,'328 35,;331 53,2334 71 ,'337 89,2340
ICER/QALY (¥)
=Upper value of model input interval corresponds to ICER/QALY
=Lower value of model input interval corresponds to ICER/QALY
Median PFS associated with R2 (months) [15.5, 35.3] ¥-5,969,345 ¥-1,187,554
Median OS associated with O-B-O (months) [65.1, 90.9]4 ¥-381,641 ¥507,718
Median OS associated with R2 (months) [64, 89.4] ¥-874,533 ¥526,159
Utility of PFS after treatment [0.802, 0.842] ¥-3,576,163 ¥-1,743,665
Utility of PFS during treatment [0.784, 0.831] ¥-3,380,729 ¥-1,784,502
*Cost of subsequent treatment after R2 [¥285,434, ¥475,724] ¥-2,898,659 ¥-1,765,242
*Cost of subsequent treatment after O-B-O [¥273,053, ¥455,089] ¥-2,866,493 ¥-1,797,412
Proportion of patients receive subsequent treatment after R2 [72.8%, 92.8%] ¥-2,530,038 ¥-1,993,461
Proportion of patients receive subsequent treatment after O-B-O [72.8%, 92.8%)- ¥-2,651,109 ¥-2,145,179
Utility of PPS [0.738, 0.778]] ¥-2,493,716 ¥-2,186,644
*Model input interval = baseline value = 25% 6835412 5536311  -4.237,210 2,938,110  -1,630,009  -339,908 959,193
ICER/QALY (¥)

=Upper value of model input interval corresponds to ICER/QALY
= Lower value of model input interval corresponds to ICER/QALY

Figure 3. The results of the one-way sensitivity analysis for the cost-effectiveness of obinutuzumab plus
bendamustine followed by obinutuzumab maintenance therapy relative to conventional treatment regimens for
relapsed and refractory follicular lymphoma in Chinese patients. (A) O-B-O versus BR. (B) O-B-O versus R2. (C) O-B-O
versus R-mono. (D) O-B-O versus L-mono. (E) O-B-O versus B-mono. (F) O-B-O versus R-CHOP.

0-B-0O: Obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy; BR: Bendamustine plus
rituximab; OS: Overall survival; PFS: Progression-free survival; PPS: Post-progression survival; ICER: Incremental
cost-effectiveness ratio; QALY: Quality-adjusted life years.
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© Median OS associated with O-B-O (months) [65.1, 90.9]4 ¥47,16 ¥314,826
Median OS associated with R-mono (months) [52.6, 73.4]4 ¥281,472
*Cost of subsequent treatment after R-mono [¥273,053, ¥455,089]- ¥12,094
*Cost of subsequent treatment after O-B-O [¥273,053, ¥455,089]4  ¥19,729
Proportion of patients receive subsequent treatment after R-mono [72.8%, 92.8%)]- ¥133,016
Proportion of patients receive subsequent treatment after O-B-O [72.8%, 92.8%)] ¥47,08: ¥111,341
*Administration cost associated with induction therapy for O-B-O [¥5850, ¥9750] ¥106,424
*Administration cost associated with induction therapy for R-mono [¥5850, ¥9750] ¥77,558 ¥97,680
Median PFS associated with R-mono (months) [4.4, 15.9]4 ¥95,547|  ¥96,375
*Follow-up costs of PFS during maintenance therapy [¥1855, ¥3092]4 ¥80,023 ¥95,209
T T T T T T
*Model input interval = baseline value + 25% -28,271 32,276 92,822 158,369 213,916 274,462 335,009
ICER/QALY (¥)
=Upper value of model input interval corresponds to ICER/QALY
= Lower value of model input interval corresponds to ICER/QALY
: Median OS associated with O-B-O (months) [65.1, 90.9] ¥-547,935) ¥-58,620
Median OS associated with L-mono (months) [54.9, 76.7] ¥-60,072

Median PFS associated with L-mono (months) [8.5, 19.5]4 ¥2189

*Cost of subsequent treatment after L-mono [¥273,053, ¥455,089] ¥-5679

*Cost of subsequent treatment after O-B-O [¥273,053, ¥455,089] ¥-13,082

Proportion of patients receive subsequent treatment after L-mono |

[72.8%, 92.8%] ¥-41,798

Proportion of patients receive subsequent treatment after O-B-O

[72.8%, 92.8%] | ¥-145,607 ¥-67,069

*Administration cost associated with induction therapy for O-B-O

[¥5850, ¥9750] | ¥-73,079

Utility of PFS after treatment [0.802, 0.842] ¥-101,547)| ¥-91,282

*Follow-up costs of PFS during induction therapy [¥1541, ¥2569] ¥-100,470|f ¥-91,657

T T T T T T
Model input interval = baseline value  25%  -621,285 511,260 -401,235 -291,210 -181,185 71,160 38,865
ICER/QALY (¥)

= Upper value of model input interval corresponds to ICER/QALY
= Lower value of model input interval corresponds to ICER/QALY

Figure 3. The results of the one-way sensitivity analysis for the cost-effectiveness of obinutuzumab plus
bendamustine followed by obinutuzumab maintenance therapy relative to conventional treatment regimens for
relapsed and refractory follicular lymphoma in Chinese patients (cont.). (A) O-B-O versus BR. (B) O-B-O versus R2. (C)
0O-B-O versus R-mono. (D) O-B-O versus L-mono. (E) O-B-O versus B-mono. (F) O-B-O versus R-CHOP.

0O-B-O: Obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy; BR: Bendamustine plus
rituximab; OS: Overall survival; PFS: Progression-free survival; PPS: Post-progression survival; ICER: Incremental
cost—effectiveness ratio; QALY: Quality-adjusted life years.

Overall uncertainty of ICER associated with O-B-O in PSA

The 10,000 Monte Carlo simulations for the cost—effectiveness of O-B-O relative to the six conventional therapies
for rrFL were used to identify median and 95% credible intervals of ICER and the cost—effectiveness proportions
under the cost—effectiveness thresholds as of 1, 2, and three-times of GDPPC (Table 3). Based on these PSA,
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*Cost of subsequent treatment after B-mono [¥273,053, ¥455,089] { ¥39,613 ¥114,105

Median OS associated with O-B-O (months) [65.1, 90.9] 4 ¥121,739

*Cost of subsequent treatment after O-B-O [¥273,053, ¥455,089] 4 ¥44,312 ¥109,406

Proportion of patients receive subsequent treatment after B-mono

[72.8%, 92.8%] | ¥99,147

Median OS associated with B-mono (months) [36, 47.9] 4 ¥50,837 ¥83,165

Proportion of patients receive subsequent treatment after O-B-O

[72.8%, 92.8%] | ¥88,231

*Administration cost associated with induction therapy for O-B-O

[¥5850, ¥9750] | ¥85,874

*Administration cost associated with induction therapy for B-mono

[¥5850, ¥9750] | ¥83,152

*Follow-up costs of PFS during maintenance therapy [¥1855, ¥3092] ¥82,457

Utility of PFS during treatment [0.784, 0.831] ¥78,065

T T T T T T
28,663 45,088 61,513 77,938 94,364 110,789 127,214
ICER/QALY (¥)

=Upper value of model input interval corresponds to ICER/QALY
=Lower value of model input interval corresponds to ICER/QALY

*Cost of subsequent treatment after R-CHOP [¥298,078, ¥496,796]- ¥-3431 ¥112,357

*Cost of subsequent treatment after O-B-O [¥273,053, ¥455,089] ¥4962

Median OS associated with O-B-O (months) [65.1, 90.9] ¥123,722

Median PFS associated with R-CHOP (months) [27.2, 49.4] ¥62,806 ¥104,541

Median OS associated with R-CHOP (months) [36, 47.9] ¥35,569

Proportion of patients receive subsequent treatment after R-CHOP_ ¥88,960
[72.8%, 92.8%)]
Proportion of patients receive subsequent treatment after O-B-O

[72.8%, 92.8%)] | ¥24,908 ¥71,759

*Administration cost associated with induction therapy for O-B-O

[¥5850, ¥9750] | ¥68,174

*Administration cost associated with induction therapy for R-CHOP

[¥5850, ¥9750] | ¥43,702

¥65,224

*Follow-up costs of PFS during maintenance therapy [¥1855, ¥3092] ¥45,779 ¥63,138

T T T T T T
“Model input interval = baseline value = 25%  -20,385 5046 30,476 55,907 81,338 106,769 132,200
ICER/QALY (¥)

= Upper value of model input interval corresponds to ICER/QALY
uLower value of model input interval corresponds to ICER/QALY

Figure 3. The results of the one-way sensitivity analysis for the cost-effectiveness of obinutuzumab plus
bendamustine followed by obinutuzumab maintenance therapy relative to conventional treatment regimens for
relapsed and refractory follicular lymphoma in Chinese patients (cont.). (A) O-B-O versus BR. (B) O-B-O versus R2. (C)
0-B-O versus R-mono. (D) O-B-O versus L-mono. (E) O-B-O versus B-mono. (F) O-B-O versus R-CHOP.

0-B-0: Obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy; BR: Bendamustine plus
rituximab; OS: Overall survival; PFS: Progression-free survival; PPS: Post-progression survival; ICER: Incremental
cost—effectiveness ratio; QALY: Quality-adjusted life years.
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Table 3. Summary of the results of PSA and cost-effectiveness proportions of O-B-O relative of the included

conventional treatment regimens for rrFL in Chinese patients.

Comparison ICER Cost-effectiveness proportion
Median 95% credible Interval 1 GDPPC 2 GDPPC 3 GDPPC

0-B-O vs BR ¥39,285 ¥7303 ¥109,812 93.7% 99.5% 99.9%
0-B-O vs R2 ¥-369,272 ¥-8,969,604 ¥9,001,526 59.9% 60.0% 61.0%
0-B-O vs R-mono ¥88,480 ¥-186,554 ¥629,127 48.2% 81.6% 90.7%
0-B-O vs L-mono ¥-83,729 ¥-709,901 ¥431,604 94.7% 95.8% 96.4%
0-B-O vs B-mono ¥78,231 ¥44,123 ¥152,493 61.7% 98.8% 99.8%
0-B-O vs R-CHOP ¥54,766 ¥13,057 ¥200,994 79.0% 96.1% 98.5%

B-mono: Bendamustine monotherapy; BR: Bendamustine plus rituximab; GDPPC: Gross domestic products per capita; L-mono: Lenalidomide monotherapy as both induction and main-
tenance therapy; O-B-O: Obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy; PFS: Progression-free survival; PPS: Post-progression survival; R-CHOP:
Rituximab plus cyclophosphamide, doxorubicin, vincristine and prednisone; R2: Rituximab plus lenalidomide and followed by lenalidomide maintenance therapy; R-mono: Rituximab
monotherapy as both induction and maintenance therapy.

the cost—effectiveness proportions of O-B-O relative to all six included conventional therapies were above 50%
under the guideline recommended cost—effectiveness threshold (3 GDPPC). When the cost—effectiveness threshold
reduced to 1 GDPPC, the cost—effectiveness proportions of O-B-O still remained above 50% for the comparisons
with BR (93.7%), R2 (59.9%), L-mono (94.7%), B-mono (61.7%) and R-CHOP (79.0%).

Discussion

The high expression of the B-cell surface antigen CD20 in patients with chronic lymphocytic leukemia led to the
development of monoclonal antibodies for immunotherapies. Obinutuzumab is a type II anti-CD20 monoclonal
antibody, which binds to CD20 in a different orientation than type I anti-CD20 monoclonal antibodies such as rit-
uximab. When compared with type I anti-CD20 monoclonal antibodies, type II anti-CD20 monoclonal antibodies
generate stronger homotypic adhesion, cause more direct cell death via actin-dependent enhancement of cell-to-cell
contact, induce more lysosome rupture, and generate more reactive oxygen species [13]. With increased affinity to
FcyRIIla through glycoengineered technology, obinutuzumab enhances the activity of antibody-dependent cellular
cytotoxicity and becomes more clinically effective than type I antibodies. Existing clinical evidence has proven the
superior treatment efficacy of obinutuzumab in combination with bendamustine over B-mono in treatment-naive
and previously treated patients with indolent non-Hodgkin lymphoma, which includes FL [14]. As a relatively
new treatment, obinutuzumab-containing therapies have not been widely studied in comparison with other rec-
ommended therapies in patients with rrFL. Although it may be challenging to conduct adjusted comparisons of
the reported efficacies associated with treatments for rrFL in trial settings, the comparable patient characteristics
of rrFL patients in these trials could support the development of a robust cost—effectiveness model to simulate
survival outcomes associated with O-B-O and common treatment regimens for rrFL in Chinese patients. Using a
comprehensive pool of data, our cost—effectiveness analysis confirmed that O-B-O could be highly cost-effective
for rrFL in Chinese patients by engendering more health benefits with saving or a limited increase in direct medical
costs.

Because FL is an indolent form of lymphoma and it can be challenging to enroll a sufficient number of patients
with rrFL in clinical trials, there are very few studies assessing treatments for this condition. Our study identified
only six studies with sufficient treatment outcome information following a thorough search of both major English
and Chinese bibliographic databases. An examination of the survival outcomes reported from these trials indicated
that O-B-O was associated with longer median PES and median OS than type I anti-CD20 monoclonal antibody-
containing immunotherapies (BR, R2, R-mono, R-CHOP) and an immunomodulatory treatment, L-mono. Since
PES is associated with a much higher quality of life than living with a progressive disease [11], O-B-O was expected to
produce more health benefits, measured as QALYs gained in the cost—effectiveness model, than all other treatment
regimens studied in the cost—effectiveness analyses. Based on the simulated survival outcomes associated with the
treatment regimens in our study, both R-mono and L-mono were associated with much longer PPS than other
treatments. For hematologic malignancies, the treatment effects and disease prognosis are mainly reflected by PFS
and PPS. After reviewing the distribution of Follicular Lymphoma International Prognostic Index (FLIPI) scores
of the patients in the clinical trials used as data sources in our model, we found that the patients who received
R-mono and L-mono had a much lower proportion of high-risk FLIPI that could be correlated with poorer survival
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prognosis [15]. Thus, the health benefits associated with R-mono and L-mono could be overestimated in the cost—
effectiveness analysis. Future studies are needed to directly compare the treatment regimens in rrFL patients with
comparable characteristics to control the confounding effects associated with the survival outcomes.

There are additional factors that influence the medical costs associated with the studied treatments in the
model. For example, the gains in PFS associated with the treatment regimens increased follow-up outpatient costs.
However, this had only a modest economic impact because regular follow-up outpatient visits by patients with
PFES did not cost much. The simulation of medical costs in the base case analyses revealed that treatment regimens
that include maintenance therapy added substantially to the medical costs with accumulated drug acquisition costs
and treatment administration costs (except for lenalidomide, which is administered orally) over a longer treatment
duration. Since treatment regimens that include maintenance therapy usually had better survival outcomes [16], it
is much more difficult to predict the cost—effectiveness without a comprehensive analysis of all health benefits and
direct medical costs over the time horizon of the model. Another significant contributor of medical costs in the model
was progressive disease, which could result in a significant consumption of health resources through continued
treatments, disease management for symptoms caused by advanced diseases, and pre-death management [17].
Therefore, the aforementioned confounding in PES could substantially confound the medical costs as well in the
model and bias the cost—effectiveness analysis.

The base case analyses suggested that O-B-O had dominant cost—effectiveness over R2 and L-mono in Chinese
patients with rrFL. According to the distributions of the simulated health benefits and medical costs associated with
the four treatment regimens, the superior cost—effectiveness of O-B-O over R2 and L-mono was largely due to the
accumulated drug acquisition costs of lenalidomide, which was administered until disease progressed in the model.
In comparison to the other four treatment regimens (B-mono, BR, R-mono and R-CHOP), O-B-O was associated
with greater lifetime medical costs mainly due to its much higher drug acquisition costs. However, O-B-O showed
more favorable cost—effectiveness over these treatment regimens by gaining more QALYs. The OWSA performed
in this study suggested that the impact of the model inputs on the cost—effectiveness of O-B-O varied by the
treatment in comparison. The medical costs and treatment rate of subsequent treatments for progressive diseases
had a predominant impact on the cost—effectiveness of O-B-O over BR but not R2, which persistently treated
patients with lenalidomide until disease progressed. In comparison to R2, this made the substantial accumulation
of drug acquisition costs of lenalidomide the key influence on the cost—effectiveness of O-B-O. Thus, the results
of OWSA should be carefully reviewed for each treatment examined and inform the optimization strategies for
the cost—effectiveness of O-B-O for rrFL. Similarly, the results of PSA should be interpreted separately by each
treatment. The PSA only included a limited number of model inputs due to the lack of supporting data to construct
the distributions of model inputs. The model inputs in the PSA had wide distributions due to small sample sizes in
the studies used as data sources. Therefore, future studies are needed to fill the gap in supporting data and diminish
the uncertainty of model inputs.

The main limitation in this cost—effectiveness analysis was the lack of clinical evidence used for the adjusted
comparisons of survival outcomes between O-B-O and other common treatment regimens for rrFL in Chinese
patients. Using unadjusted survival outcomes from the clinical trials and the assumptions on the survival distribution
due to insufficient information would have inevitably biased the PPS measurement and the cost—effectiveness
assessment. In addition, the epidemiology of and health resources utilization for rrFL in China were based on a
limited number of patients and healthcare providers that may not be representative. Consequently, the findings in
this study should be interpreted with caution. Future real-world studies for rrFL in China are strongly encouraged
to address these limitations and improve the robustness of the cost—effectiveness assessment for O-B-O.

Conclusion

In summary, this study constructed a cost—effectiveness model using all existing evidence to explore the cost—
effectiveness of O-B-O relative to the approved treatment regimens for rrFL in Chinese patients. The cost—
effectiveness analysis confirmed that O-B-O could generate more health benefits, primarily from gains in PFS,
and would be more cost-effective than the other treatment regimens by saving medical costs or minimizing the
increase of medical costs from drug acquisition. The sensitivity analyses suggested that the uncertainty of the
cost—effectiveness of O-B-O varied depending on the treatment regimen it was compared against. Despite the great
uncertainty associated with model inputs, our study found that O-B-O would likely be the most cost-effective
treatment option for rrFL in Chinese patients.
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Executive summary

e Obinutuzumab plus bendamustine followed by obinutuzumab maintenance therapy (O-B-O) could generate
more health benefits which stem mostly from gains in progression-free survival and be more cost-effective than
the existing treatment regimens by saving medical costs or minimizing the increase of medical costs.

e O-B-O had a dominant cost-effectiveness over R2 and L-mono in Chinese patients with relapsed and refractory
follicular lymphoma (rrFL), largely due to the accumulated drug acquisition costs of lenalidomide, which was
administered until disease progressed in the model.

e In comparison to B-mono, BR, R-mono, and R-CHOP, O-B-O was associated with greater lifetime medical costs
mainly due to its much higher drug acquisition costs but showed a more favourable cost-effectiveness over these
treatment regimens by gaining more QALY.

e Even though the cost-effectiveness of O-B-O varied depending on the treatment regimen that it was compared
against, O-B-O would likely be the most cost-effective treatment option for rrFL in Chinese patients.

e The cost—effectiveness of O-B-O relative to existing treatment regimens was mainly driven by survival outcomes
of treatments, subsequent treatment for the progressive disease, and drug acquisition costs of O-B-O.

e Future real-world studies for rrFL in China are strongly encouraged to address the limitations for the lack of
clinical evidence directly comparing O-B-O and the existing treatment regiments for rrFL.
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