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Objective: To assess the cost-effectiveness of obinutuzumab (O-chemo) in comparison to
rituximab (R-chemo) in patients with untreated advanced follicular lymphoma (FL) at
intermediate or high risk from an Italian National Health Service (NHS) perspective.
Methods: A previously developed four-state Markov model was adapted to estimate life-
time clinical outcomes and costs of Italian patients with advanced FL and an FL international
predictive index score >2 in treatment with O-chemo and R-chemo. Life expectancy was
derived from the GALLIUM and PRIMA clinical trials. Progression-free survival (PFS),
carly progressive disease (PD), and treatment duration were extrapolated by fitting para-
metric distributions to empirical data in GALLIUM and late PD to data in PRIMA. Expected
survival was weighed by published utilities. Costs updated to 2020 Euros and health gains
occurring after the first year were discounted at an annual 3% rate. Probabilistic sensitivity
analysis (PSA) was carried out.

Results: O-chemo was associated with an incremental survival increase (0.97 life-years [LY5s]),
even when weighted for quality (0.88 quality-adjusted LYs [QALYs]), and incremental costs
(around €15,000), driven by longer treatment during PFS state relative to R-chemo. The
incremental cost-effectiveness ratio and incremental cost-utility ratio are both widely accepted
by the Italian NHS (around €15,500/LY and €17,000/QALY gained, respectively). PSA simula-
tions confirmed the robustness of results given sensible variations in assumptions.
Conclusion: O-chemo has superior clinical efficacy compared to rituximab, and should be
considered a cost-effective option in first-line treatment of patients with advanced FL at
intermediate or high risk in Italy. Incremental cost-effectiveness ratios are below the thresh-
old considered affordable by developed countries.
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Introduction

Follicular lymphoma (FL) represents about 12%-19% of all non—-Hodgkin lym-
phoma (NHL) and is the third-commonest subtype after diffuse large B-—cell
lymphoma and lymphocytic chronic leukemia.'

FL was estimated to affect 2.4 in 10,000 persons in the European Union in 2015,

below the limit for orphan designation, fixed at five in 10,000 persons.4 In Italy,
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according to a 2015 AIRTUM report, FL incidence
was 2.85 (95% CI 2.78-2.92) per 100,000 persons/year
but this increased to 6.32 in people aged >65 years, with
no differences between men (2.8) and women (2.9).”

There is consensus that World Health Organization
(WHO) grade 1 and 2 FL is indolent disease often diag-
nosed in an asymptomatic phase.®” However, virtually all
patients eventually progress to an active phase of disease
requiring therapy.

Despite having a relatively favorable prognosis in
a majority of cases, FL is associated with considerable
clinical heterogeneity and molecular and morphological
diversity. Correspondingly, older age and more advanced
stage at the time of diagnosis are associated with increased
mortality rates.®’

Nowadays, the Follicular Lymphoma International
Prognostic Index (FLIPI) represents the most important
instrument to define prognosis for FL patients.” The
FLIPI identifies five adverse prognostic factors to stratify
patients into three risk groups with different survival out-
comes (FLIPI 0-1, low-risk; FLIPI 2, intermediate-risk;
FLIPI 3-5, high-risk group).'® Subsequently the FLIPI 2
has been proposed to take into account different end points
and the effect of new therapies.'!

The need for systemic treatment is usually defined by
using Groupe d’Etude des Lymphomes Folliculaires
(GELF) criteria that consider the clinical course of the
disease and patients’ conditions.*”'*"'> Accordingly, ther-
apeutic strategies for patients in early stages include radio-
therapy, rituximab alone, or simple observation. For those
patients diagnosed with active disease, a rituximab-based
approach of chemoimmunotherapy followed by rituximab
maintenance represents the gold standard of treatment.’
However, despite improvement in overall survival (OS)
obtained with such an approach, FL remains an incurable
disease.'®

Obinutuzumab is a new recombinant monoclonal
humanized and glycoengineered type II anti-CD20 anti-
body of the IgG, isotype. It targets the CD20 transmem-
brane antigen on the surface of nonmalignant and
malignant pre-B and mature B lymphocytes, but not on
hematopoietic stem cells, pro-B cells, normal plasma
cells, or other normal tissue. This drug induces direct
cell death mediates antibody-dependent cellular cytotoxi-
city and antibody-dependent cellular phagocytosis
(ADCP)."” Specific characteristics of this antibody are
better antibody-dependent cellular phagocytosis, more effi-

cient B-cell killing, and greater antitumor action.'®"

Obinutuzumab in combination with bendamustine, fol-
lowed by obinutuzumab maintenance, has already been
indicated for the treatment of patients with FL who
do not respond or who progress during or up to 6 months
after treatment with rituximab or a rituximab-containing
regimen.

The GALLIUM study evaluated the use of obinutuzu-
mab for patients with previously untreated advanced-
stage FL. This phase III trial investigated safety and
efficacy, stratifying patients according to their FLIPI
risk group, of obinutuzumab used both in association
with chemotherapy (O-chemo) during the induction
phase and as a single agent in the maintenance phase
compared to the standard combination treatment repre-
sented by chemotherapy plus rituximab (R-chemo) fol-
lowed by rituximab maintenance.’® In general,
progression-free survival (PFS) in the whole population
was significantly longer in the obinutuzumab group than
in the rituximab group. However, a subset analysis of
patients stratified according to FLIPI risk revealed that
intermediate- or high-risk patients benefited more from
therapy with obinutuzumab. Based on these results, the
Italian regulatory agency licensed obinutuzumab in
untreated advanced FL patients at intermediate and high
risk based on a FLIPI score >2.

Using data derived from the GALLIUM study, pub-
lished literature, and regulatory disposition, we performed
a cost-effectiveness and cost—utility analysis using
a Markov model aiming to compare obinutuzumab and
rituximab therapeutic schemes in the Italian National

Health Service (NHS).

Methods
Model Description

This analysis compares costs and clinical outcomes of
obinutuzumab relative to rituximab for the treatment of
untreated advanced FL with high or intermediate FLIPI
score (ie, >2), according to reimbursement restrictions.
Both antibodies are associated with standard chemother-
apy during the induction phase. Subsequently, patients
achieving a clinical response (complete or partial) enter
the maintenance phase with the same antibody in mono-
therapy. The cost-effectiveness analysis was carried out
through a 1 month—cycle Markov model developed in
Microsoft Excel. Four mutually exclusive health states
were considered (Figure 1), in order to simulate the dis-
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(1) PFS: in order to better assess specific costs and
quality of life, progressions occurring on treatment were
analyzed separately from progressions observed off
treatment;

(2) Early progressive disease (PD), ie, survival after
early (within 2 years from therapy start) PD;

(3) Late PD, ie, survival after late (at least 2 years from
therapy start) PD;

(4) death.

The hypothetical patient cohort entered a PFS health
state and received induction treatment of approximately 6
months of O-chemo or R-chemo, followed by maintenance
therapy once every 2 months with monoclonal antibodies
alone for 2 years until disease progression or death.
Patients progressing within the first 2 years of treatment
moved to the early-PD health state, while patients who
progressed in subsequent years moved into the late-PD
health state. Since early progression is associated with
worse prognosis and survival outcomes than late PD, as
documented in the scientific literature, postprogression
mortality was analyzed for patients who progressed before
and after 2 years.”'** This rationale allowed us to estimate
different probabilities of death for the early- and late-
progression patients. A lifetime horizon was used to record
all consequences of therapeutic choices in patients with
FL, as recommended by ISPOR guidelines for health-
economic assessments.”’

For each simulated cycle, treatment-specific costs and
utilities were applied to the fraction of patients in each
health state, in order to calculate expected OS, quality of
life, and total costs. The incremental cost-efficacy ratio
(ICER) and incremental cost-utility ratio were used to
compare obinutuzumab versus rituximab.

A half-cycle correction was applied on the basis of the
assumption that transitions between states occur on

average in the middle of the cycle. In accordance with
Italian guidelines on health-economic evaluation, costs
and benefits accruing beyond the first year were dis-
counted at 3% per year.?* Costs are given in Euros at
2020 values.

Population

Demographic characteristics and anthropometric measures
of patients enrolled in the GALLIUM clinical trial were
used as proxies for Italian patients with FL.*° Body-
surface area (BSA) was estimated using the DuBois and
DuBois formula (Supplementary material: Table S1).%°

Clinical Inputs

The probability of being in one of the three health states
(PFS, early PD, or late PD) was determined by PFS and
postprogression-survival curves of the treatments under
in the
was extrapolated by fitting a parametric exponential func-

assessment. Progression rate R-chemo arm
tion to the PFS Kaplan—-Meier curve obtained from the
GALLIUM trial. The clinical end-point cutoff date in the
intermediate- to high-risk FLIPI>2 subgroup for the current
economic analysis was April 2018 (with a median follow-up
of 4.75 years).”® The exponential function was chosen
among those tested — Weibull, log-logistic, log-normal,
generalized y, Gompertz, and exponential — for its good-
ness of fit to the data, assessed by the Akaike information
criterion, Bayesian information criterion, and visual inspec-
tion. The PFS rate of R-chemo was reduced through appli-
cation of the HR observed in the GALLIUM study on high-
or intermediate-risk patients (HR 0.65) to characterize the
probability of remaining in the PFS health state of the
O-chemo arm (Figure 2).%® Treatment effects on PFS were
maintained for 9 years, based on the follow-up data of the

cohort enrolled in the PRIMA clinical trial, the pivotal study

~

On Off
treatment - atment

/

Late PD
(Y2t)

Figure | Model structure. Arrows indicate possible transitions through health states. “On treatment” and “Off treatment” are subcategories of health states included in PFS.
Abbreviations: PFS, progression-free survival; PD, progressive disease; Y 0-I, within 2 years; Y 2+, beyond 2 years.
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of rituximab maintenance.?’ Patients in PFS stayed on treat-
ment as long as they received one of the therapies compared.
The off-treatment period began at discontinuation for any
reason, as established by the individual time to off-treatment
curves observed in GALLIUM:* the average time being
22.95 and 22.23 months for the O-chemo and R-chemo
arms, respectively. The mortality rate during PFS
was determined from the proportion of deaths recorded
among PFS events, as observed in the pooled GALLIUM
population (deaths prior to disease progression are usually
due to adverse events or any other cause but progression).
The choice of determining this ratio independently from the
treatment arm was driven by the rarity of the event, and
avoids any assumption around hypothetical mortality advan-
tages independent of slower disease progression. If patients
progressed within 2 years from the start of the model simu-
lation, the transition was toward the early-PD health state
(Y0-1), while the rest of the population, progressing later,
was assigned to the late-PD health state (Y2+). Early PD
and late PD are associated with specific mortality rates.
Mortality for the early-PD health state was obtained from
the patient pool of the GALLIUM clinical trial, and the
same rate was attributed to patients of both treatments.?
Given the absence of late postprogression deaths in the
GALLIUM study— at median follow up of 4.75 years,
only the early events had been observed — the postprogres-
sion-mortality curve for patients with late progression
was derived from the PRIMA study and applied equally to
patients in the arms compared.”®*” OS was thus determined
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by the sum of the time spent in the PFS and PD health states
(Figure 2).

Utility Values

Utility values for health states related to PFS and postpro-
gression survival were obtained from the GALLIUM clin-
ical trial, using the EQ-5D questionnaire, and by applying
Italian population tariffs (Table 1).2°?* These estimates
were applied to both treatments, as no statistically signifi-
cant differences emerged in the arms being compared.
Moreover, the utility values were age-adjusted according
to those for the general Italian population, which were

calculated from sex-specific regression equations.?*>

Economic Inputs

According to the economic perspective applied in the
analysis (NHS), only direct medical costs were considered:
drugs, administration, monitoring, adverse-event manage-
ment, and therapy following FL progression (Table 2).
Drug costs were calculated as a product of unit cost and
dose administered per cycle, considering a perfect vial-
sharing policy. The dose consumed was determined on the
basis of dosage indicated in the summary of product char-
acteristics, applied to weight or BSA, where pertinent, and
aligned with those recorded in the GALLIUM clinical
trial.?® Specifically, obinutuzumab was administered dur-
ing the induction phase at a dose of 1,000 mg in combina-
tion with chemotherapy: six 28-day cycles in combination
with bendamustine or six 21-day cycles in combination
with cyclophosphamide, doxorubicin, vincristine, and

-

—’:::"’— O-Chemo PFS

e O-Chemo PD
o O-Chemo Death
g ——R-Chemo PFS

R-Chemo PD

----- R-Chemo Death

20 25 30 35 40

Time (years)

Figure 2 Estimated survival curves based on GALLIUM study: Markov trace and time in health state.
Abbreviations: PFS, progression-free survival; PD, progressive desease; O-chemo, obinutuzumab and chemotherapy; R-chemo, rituximab and chemotherapy.
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Table | Utility values

Utility (95% CI) Reference

PFS off treatment — induction

PFS off treatment — maintenance and follow-up
PFS on treatment — induction

PFS on treatment — maintenance and follow-up
PD, early progression

PD, late progression

0.87 (0.85-0.90) GALLIUM study®**
0.91 (0.90-0.92)
0.90 (0.89-0.92)
0.91 (0.90-0.92)
0.88 (0.86-0.90)

0.88 (0.86-0.90)

Abbreviations: PFS, progression-free survival; PD, progressive disease.

prednisone (CHOP), followed by two additional cycles of
obinutuzumab alone or eight 21-day cycles in combination
with cyclophosphamide, vincristine, and prednisone
(CVP). Two more doses of obinutuzumab alone on days
8 and 15 completed cycle 1. Patients who achieved a
complete or partial response to induction treatment
continued to receive obinutuzumab 1,000 mg as single-
agent maintenance therapy every 2 months for 2 years or
until disease progression (whichever occurred first).'” The
recommended dose of rituximab for induction treatment is
375 mg/m? of BSA per cycle for infusion or 1,400 mg at
a fixed dose per cycle for subcutaneous injection after
a first dose for infusion for up to 8 cycles in combination
with chemotherapy. Patients who responded to induction
treatment receive the same doses once every 2 months
(starting 2 months after the last dose of induction therapy)
until disease progression or for a maximum of 2 years (12
infusions in total).>' Both therapeutic regimes are admi-
nistered to patients by public and accredited hospitals.
Drug-acquisition costs were based on tendering and nego-
tiation processes at the regional health-service level, and
prices achieved by a regional procurement agent were
taken as a proxy of the national benchmark and thus
used as unit costs of pharmaceuticals.>> Moreover, the
mean cost per rituximab patient was calculated on the
assumption that 86% of patients would receive intravenous
rituximab (32% reference rituximab and 54% biosimilar)
14%

formulations

and reference rituximab in  subcutaneous

(assumption based on 5S-year market
forecast).>® The cost of chemotherapy to complete the
induction regimen with obinutuzumab and rituximab
(excluding bendamustine) are included in the comprehen-
sive diagnosis-related group (DRG) 410 for day-hospital
admission, but reduced by 90% (ie, €37.10).>**> The dis-
count on the DRG tariff was a measure to adapt the tariff
to hospitalizations aimed at treating neoplasms with inno-

vative and high-cost cancer drugs. The administration

tariff includes ancillary therapies, potential laboratory
and instrumental diagnostic tests, ie,
computed tomography (CT) with contrast, oncological
visits, and supervision by medical personnel during the
infusion/injection phase.’® The monitoring of patients
with FL includes a clinical examination, hematochemical
exam (laboratory test), and CT during the follow-up phase.
Italian Association of Medical Oncology guidelines on FL
recommend one clinical examination and laboratory tests
every 4 months for 5 years of follow-up and subsequently
annually, and CTs in the first 2 years and subsequently
each 12 months.” Unit costs for visits and exams were
equaled to their remuneration tariffs, and frequencies
were as recommended in the guidelines.”** During the
induction (0—6 months) and maintenance (6—30 months)
phases, the cost of medical checkups (visits and examina-
tions) was included in the DRG tariff for the administra-
tion. Patients progressing after first-line treatment with
O-chemo and R-chemo undergo subsequent lines of ther-
apy. Recent market research has been conducted to analyze
therapeutic sequences upon first-line failure: 55% of
patients received R-chemo (bendamustine, CHOP, CVP,
30% idelalisib, and 5%

a lenalidomide-based regimen.*® In the absence of specific

or other chemotherapy),
information on the remaining 10%, it is plausible to
assume that these patients received chemotherapy, radio-
therapy, or autologous/allogeneic bone-marrow trans-
plants, as already observed in the EORTC phase III study
on the role of rituximab administered as induction and
maintenance in patients with advanced FL.*’ Costs for
bone-marrow transplants, stereotactic radiotherapy, and
chemotherapy were approximated based on the all-
inclusive tariffs for inpatient and outpatient services.>*
A radiotherapy cycle in patients with NHL performed
with a linear accelerator can be fractionated in 5 days
and continued for three

cycles, as reported by

a publication of the Italian Association of Cancer
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Table 2 Costs of drugs, monitoring, adverse-event management, and postprogression therapy

Drugs

Cost per vial Reference
Obinutuzumab (1,000 mg vial) €1,659.56 SORESA3?
Rituximab SC branded (1,400 mg vial) €1,219.18
Bendamustine unbranded (100 mg vial) €19.58
Rituximab IV reference product (500 mg vial) €992.00
Rituximab IV biosimilar (500 mg vial) €272.50

Monitoring costs (follow-up from 30 months and during post-progression)

Frequency (monthly) Unit cost Reference (frequency/cost)
Medical examination 13% €20.66 AIOM7/Italian tariff**
CcT 9% €128.11
Blood exam 13% €22.47
Average monthly cost (per patient) €17.64

Postprogression costs

Share Overall cost Reference (share/cost)
Allogeneic stem-cell transplant 0.9% €86,448 EORTC study®”/ Italian tariff**
Autologous stem-cell transplant 0.8% €37,495
Chemotherapy 4.6% €1,803
Anti-CD20 (combo)/other 55.0% €10,194 Roche data on file**/SPC and SORESA®?
Idelalisib monotherapy 30.0% €20,767 Roche data on file**/Gopal et al*” and SORESA®?
Lenalidomide-based regimen 5.0% €54,171 Roche data on file*3/Leonard et al*® and SORESA3?
Radiotherapy 2.3% €3,316 EORTC study®’/AIMaC* and Italian tariff**
No intervention 1.5% — EORTC study®’
Average overall cost of progression (per patient) €15,739.38

Adverse-event costs

Cost (per event) Reference
Anemia €1,323 Mickisch et al*!
Thrombocytopenia €1,323
Leukopenia €1,802
Neutropenia €511
Febrile neutropenia €4,824 Brown et al*?
Dyspnea €3,802 Italian tariff®* (weighted mean by SDO*?)
Pneumonia €3,194

Abbreviations: SC, subcutaneous; IV, intravenous; CT, computed tomography; SDO, Schede di Dimissione Ospedaliera.
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Patients, Relatives, and Friends (AIMAC).>® For che-
motherapy, the number of cycles (six) and specific persis-
tence (81%) refer to patients enrolled in the EORTC
study.’” The cost of R-chemo for second-line therapy
was calculated according to the summary of product char-
acteristics, and assuming complete response of patients.”'
For idelalisib, the monthly cost obtained from regional
tendering prices was applied to the average treatment
time of idelalisib in monotherapy, which was 8.1 months
in a phase II study conducted on 125 patients with indolent
NHL refractory to rituximab and an alkylating antineo-
plastic agent.>*>° The cost for a regimen with lenalido-
mide was calculated by applying the cost per cycle of
therapy, always obtained from the regional tendering
prices, to the number of cycles envisaged by the posology
with

and relative to

32,40

scheme patients complete
response.

The cost analysis also considered resources needed for
the management of serious adverse events (all events of
grade 3 and 4), ie, those that require at least one outpatient
visit and/or hospital access. Serious adverse-event fre-
quencies were obtained from the GALLIUM study, and
included adverse reactions with an incidence >2% in any
of the populations and arms of the trials considered

(Supplementary material: Table S2).?° The observed fre-

quency of each specific adverse event was divided by the
period in which adverse events could occur. This rate
was then multiplied by the average cost per event to derive
a total monthly cost per patient. The cost per events was
taken from the literature: for the cost of anemia, leukope-
nia, neutropenia, febrile neutropenia, and thrombocytope-
nia, the values estimated by Mickisch et al and Brown et al
were applied.*’** The cost of the management of dyspnea
and pneumonia, on the other hand, was calculated by
weighting the DRG tariffs with the frequencies obtained
from the information flow of 2015 hospital-discharge
forms, which collected information relating to all episodes
of hospitalization provided in public and private hospitals

in the country.***

Sensitivity Analysis

Uncertainties regarding input parameters and their effect
on estimated results were evaluated through probabilistic
sensitivity analysis (PSA) on 1,000 simulations. For each
simulation cycle, the model simultaneously changed the
parameters, sampling specific values within the respective
confidence limits (more information in Supplementary
material, Table S3). The PSA results are presented in the

incremental cost-effectiveness plane and were used to
estimate the cost-effectiveness acceptability curve. The
incremental cost-effectiveness plane shows the dispersion
of the 1,000 results of the iterations, expressed as the
increment of benefit (quality-adjusted life-year [QALY])
and cost of O-chemo compared to R-chemo. The accept-
ability curve, based on the 1,000 iterations, indicates (per-
centage) the frequencies with which the ICER (the ratio
between the incremental variation of the cost and the
incremental variation of the benefit of O-chemo compared
to R-chemo) was lower than a certain threshold value, ie, it
provides the probability that for a given threshold value,
O-chemo was more cost effective than R-chemo. The
Italian cost-effectiveness threshold may be conventionally
fixed at €60,000 per LY gained, which is the upper end of
the range that can be considered to judge orphan medical
products, such as obinutuzumab for FL.**

Results

Base Case
The model estimated that O-chemo for the treatment of
patients with untreated and intermediate or high-risk FL is
more effective than R-chemo in terms of overall and quality
of life—adjusted survival (Table 3). In particular, expected OS
with O-chemo was 14.31 years and 13.35 with R-chemo,
determining 0.97 years’ mean survival benefit for patients
treated with obinutuzumab. Furthermore, PFS with O-chemo
was expected to be 8.98 years, with a relative increase of
1.62 years compared with R-chemo. Considering health-
specific utility values, expected quality of life-adjusted sur-
vival with O-chemo exceeded model estimates for R-chemo
by 1.45 and 0.88 QALYs for PFS and OS, respectively.
Obinutuzumab was also associated with additional
direct medical costs, estimated at €14,974 per patient
(Table 3). The resulting ICER was €15,516 per LY gained
and incremental cost-utility analysis considering accrued
QALYs showed €17,057 per unit of benefit. These values
are well below the usually considered the threshold of
willingness to pay of industrialized countries, convention-
ally set around €60,000 (Table 4).**

Sensitivity Analysis

All 1,000 simulations lay in the first quadrant, which
means that O-chemo was consistently rated more effective
(Figure 3).
Furthermore, the results were not particularly sensitive to

and more expensive than R-chemo

input-parameter uncertainty, since the cloud representing
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Table 3 Base-case LYs, QALYs, and costs

O-Chemo R-Chemo AO-Chemo vs R-Chemo
Total LYs 14.31 13.35 0.97
In PFS 8.98 7.36 1.62
In progression 5.33 5.99 —0.65
Total QALYs 12.55 11.68 0.88
In PFS 8.03 6.58 1.45
In progression 4.52 5.10 -0.57
Overall costs (€) 40,477 25,503 14,974
PFS (€) 30,267 13,936 16,331
Anti-CD20 drug (€) 27,273 11,480 15,793
Chemotherapy (induction) (€) 215 211 4
Administration (€) 611 526 84
Adverse events (€) 743 615 128
Monitoring (€) 1426 1,104 321
PD cost* (€) 10,210 11,566 —-1,356

Note: *Therapy and monitoring.

Abbreviations: LYs, life years; QALYs, quality adjusted LYs; PFS, progression-free survival; PD, progressive disease; O-chemo, obinutuzumab and chemotherapy; R-chemo,

rituximab and chemotherapy.

1,000 simulated incremental ratios was dense and centered
on the base case. The acceptability curve indicated that at
a threshold of willingness to pay of €50,000/QALY, the
probability that O-chemo was more cost-effective than
R-chemo was 99% (Figure 4).

Discussion

The presented cost-effectiveness analysis on previously
untreated, advanced, and FLIPI intermediate- or high-risk
FL patients compares costs and clinical outcomes of obi-
nutuzumab and rituximab administered in combination
with chemotherapy in the induction phase and subse-
quently as monotherapy for maintenance.

Our analysis shows that O-chemo was more costly
(€40,477 for obinutuzumab vs €25,503 for rituximab) but
more effective, with expected OS prolongation of 0.97
years (14.31 LY's for obinutuzumab vs 13.35 for rituximab).
This corresponds to a 0.88 QALY gain (12.55 QALYs for
obinutuzumab vs 11.68 QALYs for rituximab). Estimated

Table 4 ICER and ICUR

ICER was €15,516 per LY gained or €17,057 per QALY,
which is acceptable based on the conventional €60,000/LY
willingness-to-pay threshold.** These findings are in agree-
ment with analogous analyses conducted in other European
countries. Vellopoulou et al reported that obinutuzumab
added to various chemotherapy schemes was cost-effective
compared to R-chemo in Greek patients.*’ In this analysis,
the expected survival gain was 0.84 years, or 0.78 QALYsS,
with ICERs equal to €38,399/LY and €41,284/QALY
gained, below the willingness-to-pay threshold indicated
by the authors. Differences in efficacy data and patient
population (taken from all intention-to-treat patients of the
ongoing GALLIUM trial) and underlying mortality could
explain differences in benefit gains estimated in the two
analyses. Hofmann et al observed that obinutuzumab used
as first-line therapy for FL in Germany produced benefits
that extend beyond clinical advantages, especially in the
form of productivity gains in paid and unpaid activities.*®
Moreover, higher treatment costs related to obinutuzumab

O-Chemo R-Chemo AO-Chemo vs R-Chemo ICER/ICUR
LYs 14.31 13.35 0.97 €15,516/LY gained
QALYs 12.55 11.68 0.88 €17,057/QALY gained
Mean costs (€) 40,477 25,503 14,974

Abbreviations: LYs, life-years; QALYs, quality-adjusted LYs; O-chemo; obinutuzumab and chemotherapy; R-chemo; rituximab and chemotherapy; ICER, incremental cost-

efficacy ratio; ICUR, incremental cost-utility ratio.
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Figure 3 Cost-effectiveness plane.

Abbreviations: O-chemo, obinutuzumab and chemotherapy; R-chemo, rituximab and chemotherapy.

were partly offset by lower average costs for further
therapies.

However, some limitations and assumptions should be
highlighted. A Markov model was chosen due to the necessity
to combine PFS with postprogression survival to obtain an
estimate of OS: OS in the GALLIUM study was with few
events in either arm at the date of cutoff (April 2018).° An
area-under-curve model was not feasible, as extrapolation
based on such immature data is not recommended. In particu-
lar, PFS (defined as the time to death or progression) was used
to model transitions out of the PFS state (PFS to Death and

PFS to PD). Postprogression survival was then used to model
transitions to death once a patient has progressed (PD to
death). In this case, OS was an output of the survival model
rather than an input, as it is in an area-under-curve model.
Nevertheless, due to the extrapolation of survival curves
from the GALLIUM trial, relevant uncertainty in the evidence
base and estimated ICER might be recognized in the current
economic appraisal.’>*° In particular, despite the large size of
the GALLIUM trial, few survival events were observed. The
parametric models chosen according to the relative fit to the
observed data might not represent the natural course of disease

Cost-Effectiveness Acceptability Curve
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Figure 4 Probability of being the most cost-effective treatment.

Abbreviations: O-chemo, obinutuzumab and chemotherapy; R-chemo, rituximab and chemotherapy.
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beyond study follow-up, although external validity of the
modeled curves was explored versus the survival observed in
the PRIMA trial, though uncertainty was well evaluated in
the PSA.

Conclusion

Obinutuzumab had superior clinical efficacy relative to ritux-
imab, in terms of PFS (the primary end point of the GALLIUM
study), and should be considered a cost-effective option in first-
line treatment of patients with advanced FL at high or inter-
mediate risk in Italy. The incremental cost-effectiveness ratios
(ie, cost per LY or QALY were below the threshold considered
affordable by developed countries.
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