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Abstract

Background Atezolizumab has recently been approved for first-line treatment of high PD-L1 expression metastatic
Non-Small-Cell Lung Cancer (NSCLC) patients with no EGFR or ALK mutations, on the basis of the IMpower110 trial.
This study aims to estimate the cost-effectiveness of atezolizumab compared with pembrolizumab among these
patients in Spanish settings, based on the results of the two cut-offs of the IMpower110 study.

Methods A three-state partitioned-survival model was adapted to Spanish settings to calculate health outcomes
and costs over a lifetime horizon. Clinical data for atezolizumab were collected from the interim and the exploratory
results (data cut-off: Sept’18 and Feb'20, respectively) of the IMpower110 trial while a network meta-analysis was used
to model pembrolizumab treatment. Utility data were collected from the trial. Direct medical costs were considered
based on resources identified by experts. Costs and outcomes were discounted at 3% per year. Health outcomes were
expressed as cost per Life Year (LY) and cost per Quality-Adjusted Life Year (QALY). Both deterministic and probabilistic
sensitivity analyses were performed to assess the robustness of results.

Results Over a lifetime horizon, the incremental results showed that atezolizumab generated similar health out-
comes (LYs and QALYs) to pembrolizumab, with minimal differences depending on the cut-off used (4 0.70 and 4 0.42
LYs and QALYs with Sept'18 cut-off and — 0.80 and — 0.72 LYs and QALYs with Feb'20 cut-off). However, for both
cut-offs, atezolizumab produced meaningfully less costs than pembrolizumab (€ — 54,261 with Sept'18 cut-off and €
— 81,907 with Feb20 cut-off). The sensitivity analyses carried out confirmed the robustness of the base-case results.

Conclusions The cost-effectiveness analysis, comparing the two cut-off of IMpower110, shows that atezolizumab
provides similar health gains to pembrolizumab but at a lower cost for the first-line treatment of metastasic NSCLC
patients in Spain.
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Background

Lung cancer (LC) captures the world’s attention for it
accounts for nearly 20% cancer-related deaths world-
wide [1-3]. In Spain, it was responsible for the high-
est number of cancer deaths in 2020, causing 22,930
deaths (20.3% of all cancer deaths) [4]. Non-small-cell
lung cancer (NSCLC) accounts for approximately 85%
of all LC with about 70-75% non-squamous histology
and 25-30% squamous histology and is frequently diag-
nosed as locally advanced or metastatic disease with
poor prognosis [5-7].

The use of chemotherapy has been the only systemic
therapeutic strategy for decades with five-year sur-
vival rates of 0-5% in advanced NSCLC patients [8].
Fortunately, the better understanding of the biology of
this cancer and the emergence of immunotherapy has
expanded treatment options for advanced NSCLC with
improvements in survival, in security and with reduced
overall toxicity compared to chemotherapy and other
classic cancer therapies [9-12]. In this regard, immu-
notherapy targeting programmed cell death-1 (PD-
1) and programmed cell death-ligand-1 (PD-L1) has
markedly improved the overall survival (OS) of patients
with locally advanced disease and metastatic NSCLC
[13-18]. PD-L1 is expressed on tumor cells (TC) and
tumor-infiltrating immune cells (IC) [16] and acts by
suppressing the anti-tumour immune response [7, 19].

The first-line immunotherapy anti-PD-(L)1 mono-
therapy strategy has become the new standard of care
in locally advanced and metastatic NSCLC patients
with high PD-L1 expression (Tumor Proportion Score
[TPS] >50%) and no targetable mutations (EGFR
mutation or ALK translocations wild-type [WT]) [11,
20, 21]. Until now, pembrolizumab monotherapy was
the only first-line treatment option for this subgroup of
NSCLC patients [17, 20, 21]. However, given the desir-
ability of having therapeutic alternatives in this sub-
group of advanced and metastasic NSCLC patients,
other treatments such as atezolizumab, a humanised
IgG1l monoclonal antibody anti-PD-L1, has demon-
strated significant clinical benefit [22]. Atezolizumab,
has recently been approved by the EMA as monother-
apy for the “first-line treatment of adult patients with
metastatic NSCLC with PD-L1 expression>50% TC
or>10% tumour-infiltrating IC and who do not have
EGFR mutant or ALK-positive” [23].

The approval was based on interim analysis of
IMpower110, a global, randomized, open-label, phase 3
trial which evaluated the efficacy and safety of atezoli-
zumab as compared with platinum-based chemotherapy
in patients with metastatic non-squamous or squamous
NSCLC with EGFR and ALK-WT tumors who had not
previously received chemotherapy and who had PD-L1
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expression (on at least 1% of TC or of tumor-infiltrating
IC) [22]. However, atezolizumab treatment resulted in
significantly longer OS than platinum-based chemo-
therapy only among patients with high PD-L1 expres-
sion (TC>50% or IC>10%) [22]. On Sept’18 (median
duration of follow-up:15.7 months), interim results
of IMpower110 demonstrated statistically significant
improvements in OS for patients with EGFR and ALK-
WT tumors who had high PD-L1 expression treated
with atezolizumab 1.200 mg compared with platinum-
based chemotherapy (4 or 6 cycles) once every 3 weeks
[22]. Among these patients, the median OS was sig-
nificantly longer—by 7.1 months—in the atezolizumab
group than in the chemotherapy group (20.2 months vs.
13.1 months; Hazard Ratio [HR]:0.59; 95% confidence
interval[CI] 0.40-0.89; P=0.01) [22]. Among these
group of patients, the median PFS was 8.1 months in the
atezolizumab group and 5.0 months in the chemother-
apy group (HR:0.63; 95%CI 0.45-0.88) [22]. On Feb’20
(median duration of follow-up 31.3 months), according
to exploratory results, atezolizumab continued to show a
numerical OS benefit vs chemotherapy in the high PD-L1
expression WT-population (median OS: 20.2 months vs.
14.7 months; HR:0.76; 95%CI (0.54—1.09) [24]. Regard-
ing PFS, median PFS was longer in the atezolizumab
group than in the chemotherapy group in the high PD-L1
expression WT-population (8.2 months vs 5.0 months,
respectively; HR =0.59; CI 0.43-0.81, p=0.001] [24].

The development of atezolizumab appears as a first-
line treatment option in patients with metastasic NSCLC
with high PD-L1 expression according to the recent
update of the international ESMO guidelines [21]. For
this reason, and in a context in which the efficiency of the
health care system has to be considered, the aim of this
economic evaluation was to assess the cost-effectiveness
of atezolizumab versus pembrolizumab, for first-line
treatment of advanced NSCLC patients expressing high
levels of PD-L1 (>50%) in Spain, based on the results of
the two cut-offs of the IMpower110-study.

Methods

It should be noted that a panel of expert oncologists vali-
dated the model assumptions and parameters introduced
for the economic analysis, as well as the clinical feasibil-
ity of the results. This article is based on previously con-
ducted studies and does not contain any new studies with
human participants or animals performed by any of the
authors.

Model structure

A previously developed partitioned-survival model (MS
Excel) was adapted to the Spanish settings according
to local guidelines and recommendations [25, 26]. The
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model was used to project health outcomes and costs of
NSCLC patients, within three mutually exclusive health
states: “progression-free survival” state (PFS) (initial
state of patient until progression); “post-progression”
state (PPS) (health state after progression) and “death”
(absorbing state) (Fig. 1). The length of each model cycle
was one week to fit with the various dosage frequen-
cies of interventions. At the end of each 1-month cycle,
patients were distributed within these three health states
according to area under OS and PFS curves. This model
type has previously been used for modeling in metastatic
NSCLC in health technology assessments (HTAs) world-
wide [27-31].

Over the 30-year time horizon of the analysis (rep-
resenting patient’s lifetime), two hypothetical cohorts
of patients (each treated with atezolizumab and with
pembrolizumab, in monotherapy) transition through
the health states, and for each one the total costs and
health outcomes (expressed in Life-Years [LYs], Quality-
Adjusted Life Years [QALYs]) were calculated. The incre-
mental cost-effectiveness ratio (ICER) for atezolizumab
versus pembrolizumab (expressed as cost per LY/QALY
gained) was also calculated.

Costs and outcomes were discounted at 3% per year in
line with published recommendations on health technol-
ogy assessment in Spain [25, 26].

The hypothetical cohort of patients corresponds to all
randomised patients with non-squamous or squamous
metastatic NSCLC from the IMpower110-study express-
ing high levels of PD-L1 (TC>50% or IC > 10%; consid-
ered equivalent to TPS > 50%) and no mutations in EGFR
and ALK, who had not previously received chemotherapy
[22]. The demographic and clinical characteristics of the
patient cohort considered in the model were a mean
age of 63.73 years and a body surface area of 1.78 calcu-
lated according to the Dubois formula [22]. Background
mortality has been obtained from the Spanish mortality
tables of the National Institute of Statistics [32].

Clinical inputs

Efficacy data were obtained from the interim results
(data cut-off: Sept’18) and from the exploratory (update)
results (data cut-off: Feb’20) of the IMpower110-trial.

S

Fig. 1 Model structure and transitions. PFS progression-free survival,
PPS post-progression state
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Given that pembrolizumab was not included in the trial,
HR from a network meta-analysis (NMA) [33] based in
KEYNOTE-024 and KEYNOTE-042 studies [17, 33, 34]
were used to extrapolate PFS and OS for pembrolizumab
utilizing a random effects (RE) model (HR-RE), avail-
able in an additional file (see Additional file 1: Table S1).
The NMA authors considered the IMpower110, KEY-
NOTE-024 and KEYNOTE-042 study cohorts to be
comparable [33]. Atezolizumab time-to-discontinuation
(TTD) data were considered for both interventions of
the analysis, assuming that immunotherapies would have
similar treatment durations and TTD is more appropri-
ated than PFES for determining the treatment duration of
the immunotherapies. The efficacy of atezolizumab and
pembrolizumab monotherapy was assumed to be main-
tained over the entire time horizon.

In order to extrapolate PFS, OS or TTD data from the
IMpower110-trial until the entire time horizon of the
economic analysis, parametric curves were fitted to the
data reported in the trial with both cut-offs. The good-
ness of fit results for the parametric functions used to
model OS, PFS and TTD for both IMpowerl10-trial
cut-offs was assessed using Akaike information criteria
(AIC) and Bayesian information criteria (BIC), available
in additional file (see Additional file 1: Tables S2 and S3).
A modelling approach utilizing parametric curves from
the beginning (cycle 1) to the end of the time horizon
of the analysis was used. The clinical plausibility of the
clinical trial extrapolations was finally validated on expert
opinion and on the basis of visual inspection from liter-
ature: phase 2 BIRCH study of atezolizumab [35], Flati-
ron Health data of pembrolizumab monotherapy, and
a 5-year update of KEYNOTE-024 of pembrolizumab
monotherapy (31.9% survivals at 5 years) [36]. There-
fore, based on AIC and BIC goodness of fit and the clini-
cal plausibility, the best parametric model to extrapolate
the PFS and OS data for atezolizumab from both cut-offs
beyond was Log-logistic distribution, that predicts 28%
OS at 5 years months. For extrapolation of TTD data,
Weibull distribution had the best fit.

Extrapolations of Kaplan—Meier (KM) curves for
atezolizumab from the results of both cut-offs of
IMpower110-trial are available in Additional file 1, along
with the coefficient of the models selected as the base
case (Additional file 1: Figure S1 and S2).

Regarding safety, treatment-related adverse events (AE)
of grade >3 with an incidence >2% for both compara-
tors were incorporated into the model. The incidences
of each AE were identified from phase-III clinical trials:
IMpower110 (both cut-offs) [22, 24] for atezolizumab
and a pool of KEYNOTE-024, KEYNOTE-042 [17, 34]
for pembrolizumab. All AE impacts only in terms of costs
and not on quality-of-life.
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Utility values derived from the EuroQoL-5 Dimensions,
3 Levels (EQ-5D 3L) results of the phase III IMpower110-
trial were used in the analysis [22]. For the base case, time
on treatment from the IMpowerl110-trial was used to
implement the utility approach in function of time (on/
off treatment approach).

Cost inputs

The analysis was performed from the Spanish Health
System perspective, so only direct medical costs (in 2020
euros) were assessed.

Drug acquisition costs include the costs of compared
treatments (atezolizumab and pembrolizumab) and the
cost of subsequent treatments once patients experience
disease progression and transition to ‘PPS’ state. Table 1
shows the distribution of subsequent drugs after the
treatment with immunotherapy strategies regardless of
whether the therapy was with atezolizumab or pembroli-
zumab. Administration costs associated with intravenous
drugs (211€), obtained from esalud database [37], are also
included.

All drug costs were expressed as the ex-factory price
considering the corresponding deductions according to
royal-decree law 08/2010 [38, 39] where appropriate (see
Additional file 1: Table S4). For drugs where the dose is
dependent on body weight or body surface area (demo-
graphic characteristics described at the end of the model
structure section), vial optimisation is assumed.

AE management costs were obtained from the litera-
ture [40, 41] or from the Ministry of Health’s publication
of Grupos Relacionados por el Diagnostico (GRDs).

Concerning to costs related to disease management
while patients are in ‘PFS’ and ‘PPS’ states, the use of
resources (visits, tests etc.) was validated by panel of
experts and the costs associated to were obtained from
a Spanish healthcare cost database [37]. In this regard,
the model also included the costs associated with ter-
minal care received by the patient prior to death. These
costs are computed as one-off costs (only once, not every
model cycle) when patients transition to the ‘death’ state
(€ 13,779.95 [42]).

Main model inputs including clinical and costs inputs
were shown in following Table 2.

Sensitivity analyses

In order to assess the uncertainty of the variables used
in the model and to determine the robustness of the
results obtained, both deterministic (scenario and uni-
variate) and probabilistic sensitivity analyses (PSA)
were performed, with the results of the two cut-offs of
IMpower110-study.
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Table 1 Distribution of subsequent treatments after treatment
with immunotherapies

Distribution Source
Chemotherapy
Pemetrexed 60% Expert opinion
Gemcitabine 10%
Carboplatin 45%
Cisplatin 20%
Paclitaxel 5%
Docetaxel 10%
Vinorelbine 30%
Targeted therapy
Bevacizumab 5% Expert opinion
Nintedanib 5%

Scenario analyses assessed the impact on the ICER of
alternative scenarios to the base case, modifying some
assumptions, or exploring methodological alternatives.

— Time horizon: 10 and 20 years, instead of lifetime
(30 years).

— Alternative parametric curves: log-normal distribu-
tion for SLP and for SG and gamma distribution for
TTD.

— Duration of treatment: Until progression, assuming
the PFS curve used in the model as an approxima-
tion.

— Indirect comparison (NMA): HR-Fixed-Effects (HR-
FE) model instead of HR-RE model.

— Utilities: Two sets of utility values derived from the
phase III IMpowerl10-trial in function of progres-
sion status (pre-progression and after progression
approach) and in function by time to death (proxim-
ity to death approach) instead of in function by time
on treatment. Also, disutilities associated with AE
were used.

Univariate analysis (one-way sensitivity analysis): Some
model variables were individually modified by 10% or
20% (depending on the uncertainty associated with the
variable) with respect to the base case.

PSA: 1000 simulations were performed using the
Monte-Carlo method [43], simultaneously modifying
variables for parametric curves with a multivariate nor-
mal distribution (except fractional polynomial NMA
functions), utility values with a normal distribution,
and frequency of AEs and costs (except pharmacologi-
cal) with a log-normal distribution.
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Table 2 Model inputs
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Model inputs

Base case value Source

Efficacy parameters®
PFS
oS

TTD

Frequencies of AE grade > 3 with incidence > 2% (Atezo/Pembro)
Hyponatraemia
Diarrhoea
Pneumonitis
Pyrexia
Hyperkalaemia®
Severe skin reaction

Utility values (on/off-treatment)
PFS state
PPS state

Frequency of disease management resources (PFS/PPS state)
Outpatient visit
GP visit
Hospital nurse visit
Primary care nurse visit
Chest CT scan (and others)
Radiography

AEs unit costs (€,2020)
Hyponatraemia

Diarrhoea
Pneumonitis
Pyrexia
Hyperkalaemia

Severe skin reaction
Disease management unit costs (€,2020)
Outpatient visit
GP visit
Hospital nurse visit
Primary care nurse visit
Chest CT scan (and others)
Radiography

Atezo: Log-logistic distribution
Pembro: Relative treatment effect
HR-RE model

Atezo: Weibull distribution [22]
Pembro: Weibull distribution

[17,22,33,34]

2.80%/0.00%
0.009%/3.90%
5.61%/3.25%
3.74%/0.00%
1.87% or 3.74%/0.00%
0.93%/5.19%

[17,22,34]

0.76 [22]
0.69

17/19-20 per year
6/8-9 per year

Expert opinion

4-5/5-6 per year
6/8-9 per year
4/5 per year

1 per year

4.831,03¢€ GRD_APR (weighted severity
level of minor and major.2015)

1.108,70 € [41]

3.897,50€ GRD_AP (Weighted 89, 90.2015)

830,746 € [41]

4.831,03€ GRD_APR (Weighted severity
level of minor and major.2015)

284381 € [41]

88,38 € [37]

2281€

2699 €

2115€

13356 €

3620€

Atezo atezolizumab, pembro:pembrolizumab, PFS progression-free survival OS overall survival, TTD time to discontinuation, AE adverse events, GP general practitioner,
CT computerised tomography, GRD grupos relacionados con diagndsitco, APR all patient refined, AP all patient

2 All the extrapolations are fully parametric

b The incidence of all AEs with atezolizumab is the same for both cut-offs of IMpower110-study, with the exception of hyperkalaemia, where the incidence is reflected

for the Sept’'18 and Feb'20 cutoff, respectively

Results

Comparative results

The results of the base case with both cut-offs of
IMpower110-study (Sept’18 and Feb’20) are reported in
Table 3.

The incremental results in the Table 3 show how, in
terms of long-term effects expressed in LYs and QALYs,
considering the one cut-off or the other, atezolizumab
generates more or less LYs and QALYs than pembroli-
zumab, respectively. This shows that in terms of effi-
cacy both immunotherapies can be considered equally
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effective, as reported in the recent NMA performed by
Herbst et al. [24].

In terms of costs, the incremental results in Table 3
show that for both cut-offs atezolizumab has a lower cost
than pembrolizumab (€ — 54,261 with Sept’18 cut-off
and € — 81,907 with Feb’20 cut-off).

Sensitivity analysis

In all the scenarios analysed, the results that show for
one cut-off (Sept’18) the dominance of atezolizumab vs.
pembrolizumab (more QALYs/less cost) and for the other
cut-off (Feb’20) less QALYs but lower cost are main-
tained. Ratios are not shown as it is a dominant option or
a less QALYs/less cost option, as in the base case.

The results of the univariate analysis of the base case
with the results of the two cut-offs (Sept’18 and Feb’20)
are represented in a tornado diagram in Fig. 2, showing
the impact of minimum and maximum values of each
variable on the base case incremental cost-utility ratio
(ICUR), for each cut-off. In the univariate analysis of
the results with Sept’18 cut-off, variations on the dis-
count rate of the effects show the highest incidence on
the ICUR of the base case while with Feb’20 cut-off, the
variable that show the highest impact is the discount
rates for costs (Fig. 2). The rest of the variables show
the same trend of influence on the ICUR with both cut-
offs, and in particular, the cost parameters show a low
influence on the ICUR results of both cut-offs (Fig. 2).

Table 3 Case base results
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Through the PSA, looking at the dispersion of the
1000 simulations performed, the robustness of the cost-
effectiveness results of atezolizumab versus pembroli-
zumab for both cut-offs were evaluated.

Figure 3 shows the PSA results represented by an
incremental cost-effectiveness plane, where on the
abscissa axis the incremental QALYs of atezolizumab
versus pembrolizumab are plotted, while on the ordi-
nate axis the incremental results in terms of costs are
plotted.

All simulations, for both cut-offs, show a lower cost
for atezolizumab. In terms of efficacy, the point cloud
is generally around zero, which means equal efficacy of
atezolizumab and pembrolizumab.

Also, in (Additional file 1: Fig. S3), PSA results are
presented in a cost-effectiveness plot, where the results
of the 1000 simulations are shown separately for ate-
zolizumab and pembrolizumab, for both Sept’l18 and
Feb’20 cut-offs.

Discussion

The present study assessed the cost-effectiveness of
atezolizumab versus pembrolizumab for first-line
treatment of high PD-L1 (>50%) advanced NSCLC
patients in Spain, comparing the results obtained with
the interim cut-off (Sept’18) and with the exploratory
cut-off (Feb’20) of the IMpower110-study. Efficacy data
for atezolizumab were obtained from these cut-offs of

Atezolizumab Pembrolizumab Incremental

Cut-off 2018 Cut-off 2020 Cut-off 2018 Cut-off 2020 Cut-off 2018 Cut-off 2020
Costs in‘PFS'state €105418 € 149,213 €160,618 €227,894 € — 55,200 € — 78,681
Treatment (intevention) € 95,225 € 136,135 € 151,300 € 216,299 €— 56,075 € — 80,164
Other healthcare costs €10,193 € 13,079 €9,318 € 11,595 €4875 €4 1,494
Costs in‘PPS'state €14,307 €12,171 €12,778 €15,588 €+41,529 €—3417
Subsequent treatment €5,681 €5,534 € 5,681 €5,534 0 0
Other healthcare costs €8,626 €6,637 €7,097 €10,054 €+1,529 €-3417
Costs ‘end-of-life’ €11,176 €11477 €11,766 €11,286 €—590 €4191
Total costs € 130,901 €172,861 €185,162 € 254,769 € — 54,261 €— 81,907
LYs in PFS 193 215 1.74 1.79 +0.18 +0.36
LYs in progression 2.92 2.25 241 341 +0.52 —1.16
Total LYs 485 440 4.15 520 +0.70 —0.80
QALYs in PFS 0.99 143 1.06 1.61 — 007 —0.18
QALYs in progression 246 1.73 1.97 227 +0.49 — 054
Total QALYs 345 3.16 3.04 3.88 +042 —-072
ICER (€/LY gained) Dominant* Less LY*, less cost
ICUR (€/QALY gained) Dominant* Less QALY*, less cost

LY life years, QALY quality-adjusted life years, ICER incremental cost-effectiveness ratio, ICUR incremental cost-utility ratio

" Ratios are not shown as it is a dominant option or a less QALYs/less cost option
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210,000 € 170,000 € 130,000€ 90,000 €
Discount rate, effects L102381€ _

-152,123 € - -119,226 €
-126,141 € . -138,592 €

-133,055 € llls,!(]l €

Utility off treatment/post-progression
Discountrate, costs
Utility on treatment/pre-progression

Admin cost: Atezolizumab ~133,o75€| -128,411¢€

Admin cost: Pembrolizumab

133,075¢€ I -128,411€

Cost of management in 'PPS' state 131,479 € | -130,006 €

Weekly AE cost: Atezolizumab -130,445€ | -131,040¢€

Cost of management in 'PFS'state -130,961€ .130,524€

Weekly AE cost: Pembrolizumab -130,837€ 130,648 €
m Minimum Maximum
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b)

100,000 € 105,000€ 110,000€ 115,000€ 120,000€ 125,000€ 130,000€
110,286 € - 116,218 €

111,110€ .114,928(
111,110€ . 114,928€

112,076 € l 113,962€

Discount rate, costs 105,009€

Utility off treatment/post-progression 105,207 €
Discount rate, effects

Utility on treatment/pre-progression
Admin cost: Atezolizumab

Admin cost: Pembrolizumab

Cost of management in 'PPS' state

Weekly AE cost: Atezolizumab 112,777 € | 113,260 €
Cost of managementin 'PFS' state 112,773 € I 113,264 €
Weekly AE cost: Pembrolizumab 112,941 € 113,096 €
m Minimum Maximum

Fig. 2 Tornado diagram® ICUR incremental cost-utility ratio, QALY Quality-Adjusted Life Years, Admin administration, PFS progression-free, PPS
post-progression state, A adverse events. °ICER values in a are shown as negative because they correspond to the ratio of more QALYs at lower cost
(dominant), ICER values in b correspond to the third quadrant, less QALYs with less cost

Incremental cost-effectiveness plane

€1O.OOOW
-4 -3 -2 -1€10.000 0 1 2 3 4
v
-t
7]
o
o
=
g o
£
o
o
£

o -€150.000

o Cut-off September 2018
o Cut-off february 2020

Incremental effectiveness (QALYs)

Fig. 3 PSA results. Incremental cost-effectiveness plane. The deterministic results of the base case are shown with a dark filled dot. QALY

quality-adjusted life year

IMpower110-study, while pembrolizumab efficacy were
obtained from an NMA.

The results of the cost-effectiveness analysis, clearly
affected by the IMpower110-study cut-off used (Sept'18
or Feb’20), place atezolizumab as a dominant treatment
alternative vs. pembrolizumab, or as an alternative asso-
ciated with fewer QALYs at a lower cost vs. pembroli-
zumab, respectively. Although the results from this

analysis do not seem very conclusive, this is because
the NMA results that indirectly compare atezolizumab
vs. pembrolizumab show both treatments to be simi-
lar in terms of efficacy, so small differences between the
two cut-offs (interim and exploratory analysis) in the
IMpower110-study, change the direction of the QALY
gain in the model. In this manner, the results of the pre-
sent analysis reinforce the perception that atezolizumab
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is as effective as pembrolizumab in delaying disease pro-
gression and in extending life. In economic terms, both
analyses (cut-offs: Sept’18 and Feb'20) agree that atezoli-
zumab treatment is associated with lower costs than
pembrolizumab treatment.

In our analysis, PSA is especially useful for compar-
ing cost and health outcomes for both cut-offs together.
Looking at the dispersion of the 1000 simulations, it can
be easily observed how the efficacy of pembrolizumab
and atezolizumab can be considered broadly similar, with
the point cloud of the exploratory 2020 cut-off slightly
shifted toward the third quadrant (more QALYs with
pembrolizumab) and the point cloud of the 2018 cut-off
slightly shifted toward the fourth quadrant (more QALYs
with atezolizumab). In economic terms, it can be clearly
seen on the cost-effectiveness plane how all simula-
tions show atezolizumab as a lower-cost treatment than
pembrolizumab.

Another published study by Chia-Wei et al. (2021)
that analyses the cost-effectiveness of atezolizumab ver-
sus pembrolizumab as first-line monotherapy in patients
with NSCLC and high PD-L1 expression has been found
[44]. The analysis, also based on a Markov model but car-
ried out in the United States, concluded that first-line
atezolizumab monotherapy had 0.6 LY and 0.47 QALYs
gained compared with pembrolizumab monotherapy and
was estimated to be cost-effective for their respective
health system (ICER $58,841/QALY) [44]. On the other
hand, Majem et al. [11] conducted a NMA (six clinical
trials and 2111 patients included) to compare effective-
ness of both immunotherapy strategies in the first line
setting in this type of NSCLC patients and concluded
that both atezolizumab and pembrolizumab improve the
efficacy outcomes of the patients versus chemotherapy
alone. However, according to conclusions of this study,
further evaluations to determine the superiority of any
specific PD-(L)1 inhibitor are needed.

To understand the differences in the results of the
cost-effectiveness analysis in terms of QALYs accord-
ing to the IMpower110 cut-off, it is worth commenting
on the NICE-TA705 for atezolizumab assessment [45],
regarding the NMA that feeds into the present analysis
[33]. As discussed above, the results of the NMA do not
show statistically significant differences between atezoli-
zumab and pembrolizumab for OS, PFS, duration of
response and overall-response rate (ORR) and, results
from the exploratory cut-off (Feb’20) demonstrate a trend
in relative hazards moving in favour of pembrolizumab
over time [45]. However, these trends are likely to be the
result of a bias. On one side, the larger pembrolizumab
trial only has follow-up data in line with the earlier
IMpower110 data cut-off (Sept’18). However, according
to NICE-TA705 for atezolizumab assessment, additional
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analyses of the NMA done demonstrated that using the
smaller pembrolizumab study that has longer duration
of follow up, within the NMA improves the HR slightly
for atezolizumab [45]. On the other side, longer follow-
up periods in the observational analysis (Feb20) of the
IMpower110-study show plateauing in the chemother-
apy arm, resulting in HR for atezolizumab becoming less
favorable. This is because more patients with high PD-
L1-expressing WT received subsequent immunotherapy
in the chemotherapy arm vs. atezolizumab in the obser-
vational OS analysis [24]. Indeed, OS HR more strongly
favored atezolizumab after adjusting for the effect of
subsequent cancer immunotherapy using the RPSFT
method [24]. These points indicate that differences in
follow-up durations between pembrolizumab and ate-
zolizumab studies lead to results being very similar but
biased in favour of pembrolizumab. Therefore, depending
on the cutoff applied for the cost-effectiveness analysis,
the direction of the cost-effectiveness analysis varies (in
terms of QALYs). However, it should be recalled that the
approved indication for atezolizumab in monotherapy
was based on the Sept’18 cut-off (interim analysis).

In addition to the differences in follow-up between the
pembrolizumab and atezolizumab studies included in
the NMA, our study has some inherent limitations of the
theoretical models. First, faced with the use of a lifetime
horizon, the long-term clinical benefits were extrapolated
by fitting the parametric functions, beyond the obser-
vational time of the IMpowerl10-trial. This approach
which may cause bias between the model results and
the real situation, is an inevitable limitation of the study.
This ties in with another common limitation in economic
evaluations, which is the quality of clinical data. In our
case, the possible biases that can be found in the NMA
comparing IMpower110 and KEYNOTE-024 and KEY-
NOTE-042 studies are transferred to the cost-effective-
ness analysis, although the PSA performed allows us to
observe the uncertainty associated with these possible
biases. In this way, it would be interesting to perform
further NMAs including the final IMpower110 data or
more studies evidencing the use of immunotherapies in
NSCLC. Lastly, some key clinical cost, such as cost of
adverse events which, although obtained from the litera-
ture, may sometimes be overestimated. Also, routine use
of resources was obtained from a panel of experts rather
than through direct observation. However, several sensi-
tivity analyses were performed to minimize these limita-
tions and the potential uncertainty associated, confirmed
the robustness of the results obtained. It is worth noting,
that the panel of experts validated all assumptions made,
the parameters considered, and the results obtained.

Given the lack of cost-effectiveness studies of PD-L1
inhibitors for first-line treatment of NSCLC patients with
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high PD-L1 expression, as well as the scarcity of recom-
mended therapeutic alternatives in this type of patients,
this pharmacoeconomic analysis and the results obtained
are of particular interest and importance.

Conclusions

In conclusion, the cost-effectiveness analysis of atezoli-
zumab versus pembrolizumab with the two cut-offs of
IMpower110-study (Sept’18 and Feb'20) shows a similar
gain in terms of QALYs and therefore, it can be deter-
mined that both therapies are equally effective as first-
line treatment in metastatic NSCLC patients expressing
high levels of PD-L1 (> 50%) and without EGFR and ALK
mutations. In this manner, atezolizumab appears to be
a first-line treatment alternative in this type of patients,
as it shows similar health gains compared to pembroli-
zumab but at a lower cost in all scenarios analysed in
Spain.

In the current healthcare context, the cost savings of
atezolizumab compared to pembrolizumab in the treat-
ment of this type of patients, based on similar health
gains with both treatments, may lead to greater efficiency
of healthcare resources.

On the other hand, it is to be expected that in the
future, the development of direct cross-comparison stud-
ies between atezolizumab and pembrolizumab will allow
for even more robust cost-effectiveness analyses in order
to select the best treatment for these patients and ulti-
mately improve their life expectancy and quality of life.

Abbreviations

AE Adverse events

AIC Akaike information criterio

BIC Bayesian information criterio
EQ-5D 3L EuroQol-5 Dimensions, 3 Levels
GRDs Grupos Relacionados por el Diagnostico
HR-FE HR-Fixed-Effects

HTAs Health technology assessments
IC Immune cells

ICER Incremental cost-effectiveness ratio
ICUR Incremental cost-utility ratio

KM Kaplan—-Meier

LC Lung cancer

LY Life Year

NMA Network meta-analysis

NSCLC Non-small-cell lung cancer

ORR Overall-response rate

[N Overall survival

PD-1 Programmed cell death-1

PD-L1 Programmed cell death-ligand-1
PFS Progression-free survival

PPS Post-progression state

PSA Probabilistic sensitivity analyses
QALY Quality-Adjusted Life Year

RE Random effects

TC Tumor cells

TPS Tumor Proportion Score

TTD Time-to-discontinuation

WT Wild-type

Page 9 of 11

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512962-023-00417-z.

Additional file 1. Table S1. HR from the network meta-analysis (pem-
brolizumab vs atezolizumab). Table S2. AIC and BIC for PFS and OS (PDL1
high [TC/IC3] WT Mixed, Mixed Population), cut-off Sept'18. AIC, Akaike
Information Criterion; BIC, Bayesian Information Criterion; PFS:Progression-
free survival, OS:Overall survival. Table S3. AIC and BIC for PFS and

OS (PDL1 high [TC/IC3] WT Mixed, Mixed Population), cut-off Feb'20.

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion;
PFS:Progression-free survival, OS:Overall survival. Figure S1. OS and PFS
extrapolation curves (Atezolizumab)-ITT WT-PD-L1 high: IMpower110
(04-Feb-20 cut-off). ITT:Intention to treat; WT:wild type. Figure S2 OS and
PFS extrapolation curves (Atezolizumab)-ITT WT- PD-L1 high: IMpower110
(10-Sep-18 cut-off). [TT:Intention to treat; WT:wild type. Table S4 Pharma-
cological cost of the compared first-line treatments. Maint: maintenance,
peme: pemetrexed, gem:gemcitabine, * The corresponding discounts
according to royal-decree law 08/2010 are included. Figure S3. PSA
results. Incremental cost-effectiveness plot. QALY:Quality-Adjusted Life
Year.

Acknowledgements
Not applicable.

Author contributions

All authors contributed substantially to the development of the study. NA, DP
and DC designed the analysis. DC adapted the cost-effectiveness model and
wrote the first draft of the manuscript. DI, ML-B, ME and RB-C conformed the
panel of experts that collected and validated data inputs and contributed to
results interpretation. All the authors read and approved the final manuscript.

Funding
This study was funded by Roche Farma S.A.

Availability of data and materials

The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request. Qualified
researchers may request access to individual patient level data through the
clinical study data request platform (https://vivli.org/). Further details on
Roche’s criteria for eligible studies are available here (https://vivli.org/membe
rs/ourmembers/). For further details on Roche’s Global Policy on the Sharing
of Clinical Information and how to request access to related clinical study
documents, see here: (https://www.roche.com/research_and_development/
who_we_are_how_we_work/clinical_trials/our_commitment_to_data_shari
ng.htm).

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

ML-B received speaker or consulting fees from Roche, Merck, BMS, AstraZen-
eca, Lilly, Pfizer and Takeda. DI received consulting fees or honorarium from
MSD, Roche, Astrazeneca, Amgen, Pfizer, Sanofi, Bayer, BMS, GSK, Janssen,
Takeda and BI, and received payments for lectures including service on
speakers bureaus from Amgen Atrazeneca, Bayer, BMS, Roche, MSD, Pfizer
and Takeda. RB-C received grants from Roche, consulting fees or honorarium
from Roche, MSD, Astra, Bristol, support for travel to meetings for the study,
manuscript preparation or other purposes Roche, MSD, Astra, Bristol, Pfizer
and fees for participation in review activities such as data monitoring boards
from Janssen. ME has not any conflicts of interest to declare. NA and DP are
employees of Roche. DC is employee of Hygeia Consulting which received
funding from Roche to conduct the analysis.



https://doi.org/10.1186/s12962-023-00417-z
https://doi.org/10.1186/s12962-023-00417-z
https://vivli.org/
https://vivli.org/members/ourmembers/
https://vivli.org/members/ourmembers/
https://www.roche.com/research_and_development/who_we_are_how_we_work/clinical_trials/our_commitment_to_data_sharing.htm
https://www.roche.com/research_and_development/who_we_are_how_we_work/clinical_trials/our_commitment_to_data_sharing.htm
https://www.roche.com/research_and_development/who_we_are_how_we_work/clinical_trials/our_commitment_to_data_sharing.htm

Isla et al. Cost Effectiveness and Resource Allocation

(2023) 21:6

Received: 4 August 2022 Accepted: 8 January 2023
Published online: 16 January 2023

References

1.
2.

GLOBOCAN. 2020 Global cancer observatory. https://gco.arc.fr/
Fitzmaurice C, Akinyemiju TF, Al Lami FH, Alam T, Alizadeh-Navaei R, Allen
C, et al. Global, regional, and national cancer incidence, mortality, years of
life lost, years lived with disability, and disability-adjusted life-years for 29
cancer groups, 1990 to 2016 a systematic analysis for the global burden
of disease study global burden o. JAMA Oncol. 2018;4(11):1553-68.
Ferlay J, Soerjomataram |, Dikshit R, Eser S, Mathers C, Rebelo M, et al.
Cancer incidence and mortality worldwide: Sources, methods and major
patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-86.

SEOM. 2020 Sociedad espanola de oncologia médica. Cifras del cancer
en espana 2020. 2020. 36 p.

Reck M, Rabe KF. Precision diagnosis and treatment for advanced non-
small-cell lung cancer. N Engl J Med. 2017;377(9):849-61.

Grapatsas K, Leivaditis V, Tsilogianni Z, Haussmann E, Kaplunov V, Dahm
M, et al. Epidemiology, risk factors, symptomatology, TNM classification
of non small cell lung cancer. an overview while waiting the 8th TNM
classification. Oncomedicine. 2016;2:14-23.

Cetin K, Ettinger DS, Hei Y, jiang, O'Malley CD. Survival by histologic
subtype in stage IV nonsmall cell lung cancer based on data from the
Surveillance, Epidemiology and end results program. Clin Epidemiol.
2011;3(1):139-48.

Goldstraw P, Chansky K, Crowley J, Rami-Porta R, Asamura H, Eberhardt
WEE, et al. The IASLC lung cancer staging project: Proposals for revision of
the TNM stage groupings in the forthcoming (eighth) edition of the TNM
Classification for lung cancer. J Thorac Oncol. 2016;11(1):39-51.
Lindeman NI, Cagle PT, Aisner DL, Arcila ME, Beasley MB, Bernicker EH,

et al. Updated molecular testing guideline for the selection of lung
cancer patients for treatment with targeted tyrosine kinase inhibitors:
guideline from the college of american pathologists, the international
association for the study of lung cancer, and the association for molecular
pathology. Arch Pathol Lab Med. 2018;142(3):321-46.

Jonna S, Subramaniam DS. Molecular diagnostics and targeted thera-
pies in non-small cell lung cancer (NSCLC): an update. Discov Med.
2019,27(148):167-70.

. Majem M, Cobo M, Isla D, Marquez-Medina D, Rodriguez-Abreu D, Casal-

Rubio J, et al. Pd-(L)1 inhibitors as monotherapy for the first-line treat-
ment of non-small-cell lung cancer patients with high pd-11 expression a
network meta-analysis. J Clin Med. 2021;10(7):1365.

Cho JH. Immunotherapy for Non-small-cell Lung cancer: current status
and future obstacles. Immune Netw. 2017;17(6):378-91.

Antonia SJ, Villegas A, Daniel D, Vicente D, Murakami S, Hui R, et al. Dur-
valumab after chemoradiotherapy in stage Ill non-small-cell lung cancer.
N Engl J Med. 2017,377(20):1919-29.

Horn L, Mansfield AS, Szczesna A, Havel L, Krzakowski M, Hochmair MJ,
et al. First-line Atezolizumab plus chemotherapy in extensive-stage small-
cell lung Cancer. N Engl J Med. 2018;379(23):2220-9.

Paz-Ares L, Dvorkin M, Chen Y, Reinmuth N, Hotta K, Trukhin D, et al.
Durvalumab plus platinum-etoposide versus platinum-etoposide in
first-line treatment of extensive-stage small-cell lung cancer (CAS-

PIAN): a randomised, controlled, open-label, phase 3 trial. Lancet.
2019;394(10212):1929-39.

Garon EB, Hellmann MD, Rizvi NA, Carcereny E, Leighl NB, Ahn MJ, et al.
Five-year overall survival for patients with advanced non-small-cell lung
cancer treated with pembrolizumab: results from the phase | KEY-
NOTE-001 study. J Clin Oncol. 2019;37(28):2518-27.

Reck M, Rodriguez-Abreu D, Robinson AG, Hui R, Csoszi T, Fulop A, et al.
Updated analysis of KEYNOTE-024: Pembrolizumab versus platinum-
based chemotherapy for advanced non-small-cell lung cancer

with PD-L1 tumor proportion score of 50% or Greater. J Clin Oncol.
2019;37(7):537-46.

Gettinger S, Borghaei H, Brahmer J. OA14.04 five-year outcomes from the
randomized, phase 3 trials CheckMate 017/057 Nivolumab vs Docetaxel

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

Page 10 of 11

in previously treated NSCLC. J Thoracic Oncol. 2019. https://doi.org/10.
1016/},jtho.2019.08.486.

Brody R, Zhang Y, Ballas M, Siddiqui MK, Gupta P, Barker C, et al. PD-L1
expression in advanced NSCLC: Insights into risk stratification and
treatment selection from a systematic literature review. Lung Cancer.
2017;112:200-15.

Majem M, Juan O, Insa A, Reguart N, Trigo JM, Carcereny E, et al. SEOM
clinical guidelines for the treatment of non-small cell lung cancer (2018).
Clin Transl Oncol. 2019;21(1):3-17.

Planchard D, Popat S, Kerr K, Novello S, Smit EF, Faivre-Finn C, et al. Meta-
static non-small cell lung cancer: ESMO clinical practice guidelines for
diagnosis, treatment and follow-up. Ann Oncol Off J Eur Soc Med Oncol.
2018. https://doi.org/10.1093/annonc/mdy275.

Herbst RS, Giaccone G, de Marinis F, Reinmuth N, Vergnenegre A, Barrios
CH, et al. Atezolizumab for first-line treatment of PD-L1-selected patients
with NSCLC. N Engl J Med. 2020;383(14):1328-39.

CHMP. ANNEX | SUMMARY OF PRODUCT CHARACTERISTICS OF ATEZOLI-
ZUMAB. 2021 https://www.ema.europa.eu/en/documents/product-infor
mation/tecentrig-epar-product-information_en.pdf. Accessed 16 Feb
2022

Herbst R, De Marinis F, Giaccone G. FP1303 IMpower110: updated OS
analysis of atezolizumab vs platinum-based chemotherapy as first-line
treatment in PD-L1-selected NSCLC. J Thorac Oncol. 2021;16(3):5224-5.
Lopez Bastida J, Oliva J, Antofanzas F, Garcia-Altés A, Gisbert R, Mar J,

et al. Propuesta de guia para la evaluacién econdmica aplicada a las tec-
nologias sanitarias. Gac Sanit. 2010;24(2):154-70. Accessed 16 Feb 2020
Puig-Junoy. 2014 Guia y recomendaciones para la realizacion y present-
acion de evaluaciones econdémicas y analisis de impacto presupuestario
de medicamentos en el dmbito del CatSalut. General Catalunya Dep
Salut Serv Catala la Salut Barcelona. 9-11.

Woods BS, Sideris E, Palmer S, Latimer N, Soares M. Partitioned survival
and state transition models for healthcare decision making in oncology:
where are we now? Value Heal J Int Soc Pharmacoeconomics Outcomes
Res. 2020;23(12):1613-21.

Connock M, Cummins E, Shyangdan D, Hall B GA, A. C. Abiraterone
acetate for the treatment of metastatic, castrate-resistant prostate
cancer following previous cytotoxic chemotherapy: a Single Technology
Appraisal. Warwick Evid, 2011. Available at: https://www.nice.org.uk/
guidance/ta259/documents/prostate-cancer-metastatic-castration-resis
tant-abiraterone-following-cytoxic-therapy-evidence-review-group-
report2. Accessed 16 Feb 2020

Thompson Coon J, Hoyle M, Green C, Liu Z, Welch K, Moxham T, et al.
Bevacizumab, sorafenib tosylate, sunitinib and temsirolimus for renal cell
carcinoma: a systematic review and economic evaluation. Health Technol
Assess (Rockv). 2010;14(2):1-184.

Kilonzo M, Hislop J, Elders A, Fraser C, Bissett D, McClinton S, et al.
Pazopanib for the first-line treatment of patients with advanced and/

or metastatic renal cell carcinoma: a NICE single technology appraisal.
Pharmacoeconomics. 2013;31(1):15-24.

Hoyle M, Crathorne L, Peters J, Jones-Hughes T, Cooper C, Napier M,

et al. The clinical effectiveness and cost-effectiveness of cetuximab
(mono- or combination chemotherapy), bevacizumab (combination with
non-oxaliplatin chemotherapy) and panitumumab (monotherapy) for
the treatment of metastatic colorectal cancer after first-li. Health Technol
Assess. 2013;17(14):1-237.

INE. 2021 Tablas de mortalidad por afo, sexo, edad y funciones. (27153).
https://www.ine.es/jaxiT3/Tabla.htm?t=27153. Accessed 16 Feb 2022
Herbst R, Jassem J, Abogunrin S, James D, McCool R, Belleli R, et al. A
Network meta-analysis of cancer immunotherapies versus chemotherapy
for first-line treatment of patients with non-small cell lung cancer and
high programmed death-ligand 1 expression. Front Oncol. 2021. https://
doi.org/10.3389/fonc.2021.676732.

Mok TSK, Wu Y-L, Kudaba I, Kowalski DM, Cho BC, Turna HZ, et al.
Pembrolizumab versus chemotherapy for previously untreated, PD-
L1-expressing, locally advanced or metastatic non-small-cell lung cancer
(KEYNOTE-042): a randomised, open-label, controlled, phase 3 trial.
Lancet (London, England). 2019;393(10183):1819-30.

Peters S, Gettinger S, Johnson ML, Janne PA, Garassino MC, Christoph

D, et al. Phase Il trial of Atezolizumab as first-line or subsequent therapy
for patients with programmed death-ligand 1-selected Advanced


https://gco.iarc.fr/
https://doi.org/10.1016/j.jtho.2019.08.486
https://doi.org/10.1016/j.jtho.2019.08.486
https://doi.org/10.1093/annonc/mdy275
https://www.ema.europa.eu/en/documents/product-information/tecentriq-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/tecentriq-epar-product-information_en.pdf
https://www.nice.org.uk/guidance/ta259/documents/prostate-cancer-metastatic-castration-resistant-abiraterone-following-cytoxic-therapy-evidence-review-group-report2
https://www.nice.org.uk/guidance/ta259/documents/prostate-cancer-metastatic-castration-resistant-abiraterone-following-cytoxic-therapy-evidence-review-group-report2
https://www.nice.org.uk/guidance/ta259/documents/prostate-cancer-metastatic-castration-resistant-abiraterone-following-cytoxic-therapy-evidence-review-group-report2
https://www.nice.org.uk/guidance/ta259/documents/prostate-cancer-metastatic-castration-resistant-abiraterone-following-cytoxic-therapy-evidence-review-group-report2
https://www.ine.es/jaxiT3/Tabla.htm?t=27153
https://doi.org/10.3389/fonc.2021.676732
https://doi.org/10.3389/fonc.2021.676732

Isla et al. Cost Effectiveness and Resource Allocation

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

(2023) 21:6

non-small-cell lung cancer (BIRCH). J Clin Oncol Off J Am Soc Clin Oncol.
2017,35(24):2781-9.

Brahmer JR, Rodriguez-Abreu D, Robinson AG, Hui R, Cs6szi T, Fllop A,

et al. LBA51 KEYNOTE-024 5-year OS update: First-line (1L) pembroli-
zumab (pembro) vs platinum-based chemotherapy (chemo) in patients
(pts) with metastatic NSCLC and PD-L1 tumour proportion score (TPS)
>50%. Ann Oncol. 2020;31:51181-2.

Gisbert R, Brosa M. 2018 Healthcare cost database eSalud. Barcelona:
Oblikue Consulting, S.L. http://esalud.oblikue.com/

CGCOF. 2021 Consejo General de Colegios Oficiales de Farmacéuticos.
Portal Farma. BotPLUS.

BOE. 2010 Real Decreto-ley 8/2010, de 20 de mayo, por el que se adoptan
medidas extraordinarias para la reduccion del déficit publico
Ortega-Joaquin N, Echave M, Oyaguez |, Garrido P, Felip E, Trigo J, et al.
Cost-analysis for toxicity management in advanced squamous non-small
cell lung cancer: nivolumab vs docetaxel. Value Heal. 2016;19(7):A722.
Ojeda B, De Sande LM, Casado A, Merino P, Casado M. Cost-minimisation
analysis of pegylated liposomal doxorubicin hydrochloride versus topote-
can in the treatment of patients with recurrent epithelial ovarian cancer
in Spain. Br J Cancer. 2003;89(6):1002-7.

Nufio-Solinis R, Herrera Molina E, Librada Flores S, Orueta Mendia JF,
Cabrera-Ledn A, Nufo-Solinis R, et al. Actividad asistencial y costes en los
Ultimos 3 meses de vida de pacientes fallecidos con cancer en Euskadi.
Gac Sanit. 2017,31(6):524-30.

Briggs AH. Handling Uncertainty in Cost-Effectiveness Models. J Pharma-
coeconomics. 2000. https://doi.org/10.2165/00019053-200017050-00006.
Lin C-W, Rosettie K, Bilir P, Celik H, Abogunrin S, Ogale S. Cost-effective-
ness of atezolizumab monotherapy versus pembrolizumab monotherapy
for first-line (1L) treatment of metastatic non-small cell lung cancer
mNSCLC. JCO. 2021. https://doi.org/10.1200/JC0O.2021.39.15_suppl.
e18847.

NICE. 2021 Atezolizumab monotherapy for untreated advanced non-
small-cell lung cancer. Technology appraisal guidance [TA705]. www.nice.
org.uk/guidance/ta705. Accessed 16 Feb 2022

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://esalud.oblikue.com/
https://doi.org/10.2165/00019053-200017050-00006
https://doi.org/10.1200/JCO.2021.39.15_suppl.e18847
https://doi.org/10.1200/JCO.2021.39.15_suppl.e18847
http://www.nice.org.uk/guidance/ta705
http://www.nice.org.uk/guidance/ta705

	Cost-effectiveness of atezolizumab versus pembrolizumab as first-line treatment in PD-L1-positive advanced non-small-cell lung cancer in Spain
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Model structure
	Clinical inputs
	Cost inputs
	Sensitivity analyses

	Results
	Comparative results
	Sensitivity analysis

	Discussion
	Conclusions
	Acknowledgements
	References


