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ORIGINAL RESEARCH
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Elena Fern�andeze , Ivana Sullivanf , Andr�es Floresg, Natalia Arrabalg, David Carcedoh and Alba
Manzanequei

aHospital Gregorio Mara~n�on, Madrid, Spain; bHospital Universitario La Paz, Madrid, Spain; cHospital Cl�ınico Universitario de Valencia,
Valencia, Spain; dHospital Universitari Vall d’Hebron, Barcelona, Spain; eOSI Bilbao-Basurto, Bilbao, Spain; fHospital de la Santa Creu i Sant
Pau, Barcelona, Spain; gRoche Farma S.A, Madrid, Spain; hHygeia Consulting, Madrid, Spain; iHospital Universitari M�utua Terrassa, Terrassa,
Spain

ABSTRACT
Aims: To assess the cost-effectiveness of adjuvant atezolizumab in the treatment of early-stage NSCLC
patients (stage II–IIIA) with expression PD-L1� 50% without mutations in EGFR or ALK rearrangements
in Spain.
Materials and methods: A 5-states Markov model (DFS, locoregional recurrence, 1 L-metastatic recur-
rence, 2 L-metastatic recurrence, and death states) was adapted to the Spanish setting. Demographic
characteristics of the hypothetical cohort, transition probabilities from the DFS state, and safety param-
eters were obtained from IMpower010 study (GO29527). Transition probabilities from locoregional and
metastatic health states were obtained from the literature. The usual clinical practice in Spain (use of
health resources, management of the disease, etc.) was obtained from a previous analysis carried out
by the authors of this study. A societal perspective was considered so both direct and indirect costs
were included (expressed in e of 2021). A lifetime horizon was used, so costs and health outcomes
were discounted at 3% per year. Sensitivity analyses were performed to evaluate uncertainty.
Results: Over a lifetime horizon, treatment with adjuvant atezolizumab provided greater effectiveness
(þ2.61 life years [LY] and þ1.95 quality-adjusted life years [QALY]) and higher cost (eþ22,538) than
BSC. The incremental cost-effectiveness ratio (ICER) and incremental cost-utility ratios (ICUR) of the
analysis were e8,625/LY gained and e11,583/QALY gained, respectively. Robustness of these base-case
results was confirmed by the sensitivity analyses performed. In the probabilistic sensitivity analysis,
90% of the simulations performed showed that adjuvant atezolizumab is cost-effective versus BSC,
considering a threshold of e30,000/QALY.
Conclusions: Our results showed that adjuvant treatment with atezolizumab in patients with early-
stage resected NSCLC with overexpression of PD-L1 and without EGFR and ALK mutations is cost-
effective versus BSC as the ICERs and ICURs obtained are below the cost-effectiveness thresholds
commonly considered in Spain, thus offering a new treatment alternative for these patients.
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Introduction

Lung cancer is the leading cause of cancer-related death
worldwide.1,2 An estimated 2.52 million new cases of lung
cancer are expected globally in 2025,2 of which about 13%
of all will be small cell lung cancer (SCLC) and 84% non-small
cell lung cancer (NSCLC).3

In recent years, immunotherapy has emerged as a treat-
ment option for advanced/metastatic NSCLC and can result
in robust and durable treatment responses in a subset of
patients.4 In this sense, pembrolizumab plus chemotherapy

demonstrated response and survival improvements with

manageable safety in comparison with chemotherapy alone
in PD-L1-negative advanced/metastatic NSCLC, and it is a

standard-of-care first-line therapy for patients with advanced
NSCLC, regardless of PD-L1 expression.5 Other immunothera-

pies such as atezolizumab6 have shown improvements in
overall survival (OS) as compared to chemotherapy alone,

and both are approved by the US Food and Drug
Administration (FDA) and the European Medicines Agency
(EMA) as first-line therapy in advanced NSCLC.
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Surgery is the primary treatment and best curative option
for patients with resectable early-stage non-small cell lung
cancer (NSCLC).7 In certain patients (stage II or III), adjuvant
platinum-based doublet chemotherapy, as a surgery comple-
ment, is the standard of care after resection to reduce the
risk of recurrence and prolong disease-free survival (DFS).7

However, based on evidence, adjuvant chemotherapy may
offer only modest survival benefits (�5% improved overall
survival (OS) at 5 years).8

Regarding the cost-effectiveness of treatment intervention
(chemotherapy, surgery, and/or radiotherapy) for these
patients with localized disease, adjuvant chemotherapy
appears to be more cost-effective than observation, even
though there are few published data.9

Since their introduction in the 2000s, very few therapeutic
advances have been made in chemotherapy regimens used
in the adjuvant settings. Thus, there is considerable room for
improvement, which is particularly relevant given the high
risk of recurrence associated with stage I–III NSCLC (50% of
recurrence within 5 years of treatment initiation) and the
ensuing poor prognosis when recurrence occurs.7,8 Since
there is only one cancer immunotherapy (CITs) approved for
the adjuvant treatment of resectable early-stage NSCLC, and
because current available therapies are associated with lim-
ited benefits, there is an unmet medical need for more
effective therapies that delay or prevent the onset of disease
relapse and improve survival outcomes. Also, economic eval-
uations of CITs in the adjuvant setting of NSCLC published
to date are still very scarce.

Atezolizumab (ATZ) is a humanized immunoglobulin G1
(IgG1) monoclonal antibody that binds to PD-L1 on tumor-
infiltrating immune cells (ICs) or tumor cells (TCs).10 A
randomized, multicenter, open-label, phase 3 study in
patients with early-stage (II–IIIA) resected NSCLC
(IMpower010) showed a DFS benefit with atezolizumab ver-
sus best supportive care (BSC) after adjuvant chemotherapy,
with pronounced benefit in the subgroup whose tumors
expressed PD-L1 on 1% or more of tumor cells, and no new
safety signals.11 Thus, considering the clinical activity of ate-
zolizumab in previously treated NSCLC and the unmet med-
ical need to improve upon survival for patients with resected
NSCLC, treatment with atezolizumab following adjuvant plat-
inum-based chemotherapy may offer the potential for better

efficacy outcomes and a manageable tolerability profile in
patients with completely resected stage IB–IIIA NSCLC.

The objective of this study is to assess the cost-effective-
ness of atezolizumab monotherapy as adjuvant treatment
following resection and platinum-based chemotherapy for
adult patients with non-small cell lung cancer whose tumors
have overexpression of PD-L1 based in analysis sources evi-
dence from the phase III IMpower010 study11 and other
external sources.

Materials and methods

The cost-effectiveness analysis was performed using a global
model adapted to the Spanish settings according to guide-
lines for health technology assessment in Spain and inter-
national recommendations.12,13 To this end, a panel of
experts (composed of four oncologists and four hospital
pharmacists from different Spanish regions) validated the
assumptions made, the model parameters, and the clinical
feasibility of the results through a two-round consensus pro-
cess (first round of questionnaire completion and second
round of virtual meeting).

Model structure

A 5-health states (disease-free survival, locoregional recur-
rence, 1 L-metastatic recurrence, 2 L metastatic recurrence,
and death) Markov model with monthly cycles was used to
assess the long-term clinical and economic outcomes associ-
ated with early NSCLC (Figure 1).

A lifetime horizon was used in the base case in order to
allow the appropriate capture of the patient’s health out-
comes. Therefore, a discount rate of 3% was applied both for
costs and for future effects, in accordance with the published
recommendations on health technology assessment in
Spain.14,15

The present analysis compares ATZ versus BSC, both in
the adjuvant setting after resection and platinum-based
chemotherapy. So, in the DFS state patients received up to
16 cycles of ATZ or received BSC. The demographic charac-
teristics of the hypothetical cohort of patients replicate the
subgroup of patients from the IMpower010 study (GO29527)
defining the indication finally approved by the EMA:

Figure 1. Diagram of the Markov model. DFS, disease-free survival; eNSCLC, early non-small cell lung cancer; 1L, first line; 2L, second line.
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specifically, those with stage II–IIIA NSCLC with overexpres-
sion of PD-L1 (defined as tumor proportion score
[TPS]� 50%), without sensitizing mutations in EGFR or altera-
tions in ALK.11 Mean age was 61 years, nearly 67% of the
patients were men and the demographic characteristics of
the patient cohort considered in the model were mean
weight (74 kg), mean height (169 cm), and mean body sur-
face area (BSA, 1.85m2).11 Mortality of the general popula-
tion was adapted as per the Spanish mortality information
from the National Institute of Statistics (INE).

The analysis was performed from a social perspective,
considering both direct and indirect health costs.

Clinical inputs

Transition probabilities
DFS state. The probability of remaining in the DFS state in
each model cycle, as well as the probability of death or
event (locoregional or metastatic relapse) was calculated
based on the DFS curves of IMpower010. If an event occurs,
after accounting for the probability of transitioning to the
death state, the distribution between locoregional or meta-
static relapse as first event was obtained also from both
arms of the IMpower010 study, separately (ATZ: 61.9%
locoregional, 31.8% metastatic; BSC: 35.0% locoregional,
65.0% metastatic).

Since the median follow-up of the trial was 32months at
the latest data cut-off (21 January 2021), DFS has been
extrapolated with data from IMpower010. Various parametric
distributions (Exponential, Weibull, Log-Logistic, Log-Normal,
Gompertz, Generalized Gamma, and Gamma) were fitted sep-
arately to the atezolizumab and BSC arms of the trial.
Goodness of fit according to the Akaike and Bayesian
Information Criteria (AIC and BIC) was assessed (Table S1,
Supplementary Material), and international therapeutic area
experts were consulted on the clinical plausibility of the
extrapolations. Based on these criteria, the log-logistic model
was selected as base case (parameters in Table S2,
Supplementary Material, as it provides – within clinically
plausible models – more conservative estimates on the bene-
fit that atezolizumab may have on long-term DFS. Visual
adjustment of the log-logistic model is shown in Figures S1
and S2, Supplementary Material.

Finally, three adjustments were applied over the DFS
curves to ensure that it predicted proportions of patients in
a health state over time that reflect reality:

� Cure rate: the proportion of patients who are not at risk
for a DFS event increase linearly from year 2 to a max-
imum of 91.5% at year 5.

� Mortality adjustment: in these “cured” patients (not at risk
for a DFS event), an excess mortality (1.25 standardized
mortality ratio) is conservatively applied.

� Treatment effect adjustment: atezolizumab effect ceases at
year 5 (same year at which the proportion of cured
patients reaches its maximum).

Locoregional recurrence and metastatic recurrence. Since
no post-relapse information is available in the IMp010 study,
the transition probabilities from recurrences states (locore-
gional and metastatic) were extracted from the literature and
validated by an international group of experts and agreed
upon by the Spanish panel of experts (Table 1).

In the locoregional recurrence state, for patients treated with
curative intent (62.1% of locoregional recurrences), the model
applied different transition probabilities depending on the local
treatment received (chemo-radiotherapy or only radiotherapy,
both in addition to surgery). Transition probabilities were calcu-
lated based on the evidence from the literature on progression-
free survival (PFS) of patients who had locoregional relapse after
treatment for early NSCLC as per the study by Nakamichi et al.16

For palliative treatment or untreated patients (37.9% of locore-
gional recurrences), the probability of moving from the locore-
gional recurrence state under palliative treatment to death has
been obtained from the study by Kruser et al.17

For patients with 1 L metastatic recurrence, the model
drew evidence from another literature source18 on the PFS
and OS of patients who had metastatic relapse after treat-
ment for early NSCLC to calculate the probabilities of transi-
tioning probabilities to 2 L metastatic treatment and death
health states. In the case of 2 L metastatic recurrence, the
evidence reported by the OAK study was used to calculate
the monthly probabilities of transitioning to death.19

Regarding metastatic recurrence health states (1 L and 2L),
two premises were agreed upon by the panel of experts: use of
a conservative approach of 1 year waiting to immunotherapy re-

Table 1. Transition probabilities.

Transition type Reference Transition probability

Transition probabilities from locoregional (to 1 L-metastatic or death)

Remission to 1 L-m recurrence or Death Having received CRT mPFS: 19 Nakamichi et al.16 0.036

Having received only RT mPFS: 10.6 0.065

Remission to Death Having received palliatives mOS: 5.1 Kruser et al.14 0.136

Transition from 1 L-metastatic (to 2 L-metastatic or death)

1L-m recurrence to 2L-m recurrence or Death After 1 L IT mPFS: 11.07 IMpower15018 0.063

After 1 L CT mPFS: 6.77 0.102

2L-m recurrence to Death After 2 L IT mOS: 13.75 OAK19 0.05

After 2 L CT mOS: 9.62 0.072
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challenging after previous treatment with atezolizumab, and a
maximum duration of 2 years of treatment with immunotherapy.

Safety
Treatment-related adverse events (AEs) of grade �3, reported
with a frequency �5% in the clinical trials of the treatments
included in the model were incorporated into the model.
Treatment-related AEs only affects the model results in terms
of costs since no disutilities were considered.

Utilities
IMpower010 does not collect patient reported outcomes,
therefore the model sources information on health state utility
values from the literature. In the DFS state, 0.76 from Jang
et al.20 was considered since it provides more conservative val-
ues. In the locoregional recurrence state, 0.73 from Chouaid
et al.21 and 0.62 from van den Hout et al.22 were considered
for curative and treatment intent, respectively. In the meta-
static states (1 L and 2L) utilities from IMpower150 (0.71 and
0.69 for 1 L and 2 L, respectively) were used from patients on
active treatment (data on file). The model also sources a utility
value of 0.62 from van den Hout et al.22 for patients who are
not actively treated in the metastatic context.

Economic parameters (healthcare resource utilization
and unit costs)

Both direct and indirect costs were considered (expressed in
e of 2022). Direct costs include drug acquisition costs and
costs of intravenous administration, costs of local treatments
such as radiotherapy or surgery, costs associated with the
management of the disease, costs associated with treatment-
related AEs, and end-of-life care. Indirect costs were those
associated with loss of patient productivity.

Direct costs
Pharmacological costs (fully covered by the Spanish national
health system) were expressed as the ex-factory price consid-
ering (when appropriate) the corresponding deductions
according to Royal Decree Law (RDL) 08/2010.23 Vial sharing

was considered for drugs where the dose is dependent on
body weight or body surface area.

In the DFS state, treatment with atezolizumab (1,200mg
every 3weeks for up to 16 cycles) was compared to best
standard of care (BSC).

In locoregional state, four cycles of cisplatin plus vinorel-
bine were the chemotherapy (CT) received for both curative
and palliative intent. Patients on curative treatment also
receive radiotherapy and undergo a surgical procedure,
according to the percentages reported in de Castro et al.24

Consolidation therapy with durvalumab in stage III patients
receiving chemoradiotherapy were also explored in scenarios
analyses.

In the metastatic relapse states (1 L and 2 L), the distribu-
tion of treatments differs depending on whether immuno-
therapy has been received within the previous year or not. If
disease progression occurs 12months after ATZ treatment,
patients would be candidates for immunotherapy again. On
the other hand, if the progression is before 1 year, patients
cannot be re-challenged with immunotherapy.

Table 2 shows the distribution of treatments in each
health state of the model.

Healthcare resource consumption was obtained from the
two-round consensus panel, as reported also in the cost ana-
lysis by de Castro et al.24 In the DFS health state, recommen-
dations of the European Society for Medical Oncology
(ESMO)25 were followed (one visit to the oncologist, com-
plete blood and CT scan every 6months for the first 2 years,
and annually thereafter until year 5). In the recurrence states,
the health resource use obtained from the experts panel and
reported in the study of de Castro et al.24 is shown in Table
S3 (Supplementary Material).

Unit costs for healthcare resources and treatment-related
AEs were obtained from the literature26 and the Spanish
healthcare database (e-Salud).27

Lastly, a one-off cost of e14,297,28 corresponding to the
care received by the patient prior to death, was included in
the model.

Indirect costs
The human-capital approach was used to account in the
model for the costs associated to productivity loss. A retire-
ment age of 65 years was assumed, and an unemployment

Table 2. Treatments distribution in each health state.

Health state Treatment

DFS atezolizumab (1,200mg every 3weeks for up to 16 cycles) vs BSC

Locoregional
recurrence

Curative CT: cisplatin plus vinorelbine/RT/Surgery

Palliative CT: cisplatin plus vinorelbine

Progression of disease <12 m (re-challenging disallowed) >12 m (re-challenging allowed)

Metastatic recurrence 1 L Active treatment 100% cisplatinþ pemetrexed 91% pembrolizumab
9% carboplatinþ pemetrexedþ pembrolizumab

Palliative 100.00% BSC

Metastatic recurrence 2 L Active treatment 50% docetaxelþ nintedanib
50% docetaxel

19% docetaxelþ nintedanib
18% docetaxel
63% cisplatinþ pemetrexed

Palliative 100.00% BSC
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rate of 13.4% was considered for the working age popula-
tion, which was used to adjust the average annual salary of
these patients.29

Conservatively, it is assumed that patients in DFS state
continue to work if an event does not occur. After a locore-
gional relapse, only 33% of patients were considered to
return to work, while no patient returns to work after a
metastatic relapse (indefinite sick leave).

Sensitivity analysis

Both deterministic (univariate and alternative scenarios) and
probabilistic sensitivity analysis were performed to evaluate
the uncertainty of the variables used in the model and deter-
mine the robustness of the results obtained.

Several alternative scenarios to the base case were
explored. Shorter time horizons, alternative distributions for
DFS parametric curves, modifications to DFS adjustments
(cure rate, excess mortality adjustment, and treatment effect
adjustment), and costing assumptions (vial wastage, consoli-
dation therapy with durvalumab in stage III patients after
chemoradiotherapy), were some of the alternative scenarios
proposed. In the one-way sensitivity analysis, demographic
characteristics were individually modified by ±10% with
respect to the base case values, and the rest of the model
variables were individually modified by ±20% with respect to
the base case values.

In the probabilistic sensitivity analysis, 1,000 simulations
were performed using the Monte-Carlo method, in line with
the recommendations in the literature.30 Distributions
between treatments were studied using Dirchlet; transition
probabilities were modified using beta and normal distribu-
tions; costs and frequencies were modified using gamma dis-
tribution; and utility values were modified using beta
distribution.

Results

Base case

Table 3 shows the base case results of the cost-effectiveness
analysis.

The results of the cost-effectiveness analysis show that
atezolizumab as an adjuvant treatment for early NSCLC
(stage II–IIIA), with overexpression of PD-L1 (TPS � 50%),
provides more LY and QALYs than BSC, but at a higher cost.
The ICERs and ICURs are below the traditionally considered

cost-effectiveness threshold of 20,000–30,000/QALY in
Spain.31,32

Sensitivity analysis

Among the alternative scenarios to the base case explored
as sensitivity analyses, none of them exceeded the cost-
effectiveness threshold. Shortening the time horizon to
10 years increases the ICUR to e23,016/QALY. Scenarios
where the assumptions of the DFS adjustments are modified
have a more moderate effect on the ICUR. Allowing re-chal-
lenging with immunotherapy at 3 years instead of 1 year
decreases the ICUR to e7,069/QALY, while variations in the
cure rate or the excess of mortality barely affect the ICUR of
the base case. Using log-normal or gamma models instead
of the log-logistic model for DFS extrapolation also shows
moderate base case ICUR changes (e10,894/QALY and
e12,499/QALY with log-normal or gamma models, respect-
ively). Finally, regarding cost scenarios, considering vial wast-
age instead of vial sharing, leads to an ICUR of e5,203/QALY,
and considering consolidation therapy with durvalumab in
stage III patients after chemoradiotherapy leads to an ICUR
of e11,662/QALY.

Results of the one-way sensitivity analysis are represented
by a tornado diagram (Figure 2), showing how individual
changes in each variable modifies the base case ICUR
(e11,583/QALY).

The mean age of the hypothetical cohort has the greatest
impact on the ICUR of the base case, especially in its max-
imum value, given that in this case the mean age exceeds
65 and consequently the indirect costs have less influence
on the results.

The probabilistic sensitivity analysis results are repre-
sented by an incremental cost-effectiveness plot (Figure 3),
where the ordinate axis represents the long-term incremental
cost of atezolizumab monotherapy versus BSC, while the
abscissa axis represents incremental long-term QALYs of ate-
zolizumab in monotherapy versus BSC. Approximately 90%
of the simulations showed that it is cost-effective versus BSC
considering a threshold of e30,000/QALY, and ATZ was dom-
inant in 2.4% of the simulations.

Discussion

The landscape of resectable NSCLC has changed dramatically
in recent years, with the advent of adjuvant and neoadjuvant
chemotherapy, and subsequently the imminent arrival of
immunotherapies and targeted therapies in both adjuvant
and neoadjuvant settings.33 Many patients suffer from post-
operative recurrence due to the heterogeneous prognosis of
early stages disease; thus, postoperative adjuvant chemother-
apy can reduce the onset of recurrence and metastasis in
NSCLC.34 However, despite the use of post-operative chemo-
therapy, roughly half of patients with stage IB to roughly
three-quarters of patients with stage IIIA lung cancer relapse
with metastatic disease.35

The advent of immunotherapy has revolutionized the
treatment of patients with advanced NSCLC and generated

Table 3. Base case results.
ATZ BSC Incremental

Direct costs e107,073 e76,998 þe30,075
Treatment-derived costs e95,259 e60,591 þe34,667
Healthcare resource consumption costs e6,729 e8,974 –e2,245
Adverse events management costs e1,028 e580 þe448
End-of-life costs e4,057 e6,853 –e2,796
Indirect costs e25,404 e32,941 –e7,537
Total Costs e132,477 e109,939 þe22,538
LY 11.74 9.13 2.61
QALY 8.65 6.7 1.95
ICER (in e per LY gained) e8,625 /LY
ICUR (in e per QALY gained) e11,583 /QALY
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unprecedented increases in survival outcomes.36 In recent
years, researchers are gradually turning their attention to
neoadjuvant and adjuvant immunotherapy, hoping that
immunotherapy can benefit more patients with early-stage
NSCLC. Immunotherapy is relatively well tolerated compared
to cisplatin-based chemotherapy and offers the potential for
durable, long-lasting anti-tumor response.36 Based on this,
several studies were designed to explore the efficacy of adju-
vant immunotherapy after surgery for early-stage NSCLC.37

In the setting of early-stage NSCLC, the first positive
results from a phase III trial in the adjuvant setting were

provided by IMpower010, which showed that adjuvant atezo-
lizumab significantly improved survival after adjuvant chemo-
therapy in patients with resected NSCLC compared to best
supportive care.11,38 Other phase III clinical trials in the adju-
vant setting are currently ongoing.38,39 PEARLS/KEYNOTE-091
tested pembrolizumab against placebo in 1,177 stage IB–IIIA
NSCLC patients, after standard chemotherapy; results from
an interim analysis have shown a DFS benefit in the experi-
mental arm.38,40 Similarly, in the ANVIL study 1 year of treat-
ment with nivolumab is compared to observation after
standard CT, and the study completion date is estimated to

Figure 3. Incremental cost-effectiveness plane. ATZ, atezolizumab; BSC, best supportive care; Inc, incremental; QALYs, quality-adjusted life years

Figure 2. Tornado diagram. DFS, disease-free survival; ICUR, incremental cost-utility ratio; Ind, indirect costs; IV, intravenous; QALY, quality-adjusted life year; 1L,
first line; 2L, second line.
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be July 2024.39,41 Atezolizumab, pembrolizumab, and nivolu-
mab also have their respective studies in the neoadjuvant
setting, such as IMpower 030, KEYNOTE 671, or CheckMate
816, respectively.42–44 Clinical trials with other immunother-
apy agents such as durvalumab, toripalimab, or canakinumab
are currently ongoing in this neoadjuvant/adjuvant setting.38

Also, recent development of novel therapeutic approaches,
such as tyrosine kinase inhibitors (TKI) like osimertinib, has
changed the management of patients with certain subtypes
of NSCLC.39

Results of the cost analysis show that, in Spain, relapses
in NSCLC entail a substantial economic burden, with an aver-
age cost of e84,814 for metastatic relapses and four lines of
treatment.24 It is furthermore important to note that the
costs of relapses in the metastatic setting are considerably
higher than the costs associated with a locoregional relapse.
Therefore, this estimate of the economic burden of relapses
highlights the need for effective treatments in order to delay,
and even prevent, relapses in early NSCLC.

To date, two pharmacoeconomic studies have been iden-
tified, which analyzed the cost-effectiveness of atezolizumab
in the context of adjuvant therapy for early NSCLC. On the
one hand, Das et al.45 evaluated the cost-effectiveness of ate-
zolizumab versus BSC following adjuvant chemotherapy in
resected patients with Stage II–IIIA PD-L1þ NSCLC from a US
commercial payer perspective. On the other hand, Chen
et al.46 analyzed the cost-effectiveness of atezolizumab ver-
sus BSC as adjuvant therapy after platinum-based chemo-
therapy for stage IB–IIIA resectable NSCLC from the
perspective of the Chinese health care system. The results of
these studies are contradictory, due to the considerable
methodological differences and major differences in the
healthcare systems of the countries.

This present study is the first to evaluate, from a societal
perspective in a European country, the cost-effectiveness of
atezolizumab monotherapy as adjuvant treatment following
resection and platinum-based chemotherapy for adult
patients with NSCLC whose tumors have PD-L1 expression of
� 50% of tumor cells and no alterations in EGFR or ALK ver-
sus BSC. As described in this article, several clinical parame-
ters have been obtained from the IMpower010 clinical trial,
in the same way as the two aforementioned cost-effective-
ness studies, which offers a clearer and more transparent
comparison of the results between studies.

The results of our cost-effectiveness analysis show that adju-
vant treatment with atezolizumab for 16 cycles in patients
with stage II–IIIA NSCLC with overexpression of PD-L1 and
without mutations in EGFR and ALK is cost-effective compared
to BSC. However, there are important differences between dif-
ferent regions, which are exemplified by the results of the
study carried out by Chen et al.46 In this study, the results
shown by the authors reflected that the use of atezolizumab
as adjuvant therapy after platinum-based chemotherapy
resulted in a ICER above the willingness-to-pay (WTP) threshold
of three times the per capita gross domestic product of China
in 2022 for all subpopulations analyzed, making atezolizumab
less likely to be cost-effective in patients after postoperative
platinum-based chemotherapy for early NSCLC. This study

extrapolates the OS of the IMpower010 study, despite its
immaturity, which represents an important methodological dif-
ference with respect to the Das et al.45 study or our own.

On the other hand, the study from Das et al.45 showed
that, from the US commercial payer perspective, atezolizu-
mab was cost-effective versus BSC at $46,859 per QALY in
the base case, considering a WTP threshold of $150,000, for
the adjuvant treatment of resected patients with PD-L1þ
Stage II–IIIA NSCLC. It is important to note that WTP thresh-
old used by study authors are different than the WTP thresh-
old habitually considered in Spain, which are estimated
around e30,000 per QALY; however, the results of this study
were robust and continued to show that atezolizumab was
cost-effective both in the proposed scenario analysis (using
Medicare-specific costs) and in the 91% iterations performed
in the probabilistic sensitivity analysis.45

The ratios obtained in our study (ICER of e8,625/LY and
ICUR of e11,583/QALY) well below the cost-effectiveness
thresholds commonly considered in our country,31,32 show
that gains attained with atezolizumab in both LY and QALYs
(þ2.61 and þ1.95, respectively) compensate for the higher
cost associated with treatment with atezolizumab (e22,538 of
incremental cost, with the pharmacological cost of atezolizu-
mab being the most important item).

As in most cost-effectiveness analyses, some limitations
are inherent to these types of models, that stem from their
structural rigidity hindering a complete representation of
usual clinical practice, in addition to limitations related the
long-term projections of the clinical trial data. In this regard,
it should be noted that, although the results of the
IMpower010 study have already reached statistical signifi-
cance for the main variable, the data are not fully mature.
So, the extrapolation of DFS across time was based on
32months of median follow-up data, which leads to uncer-
tainty around the incremental benefit of the intervention
after the trial follow-up period.

Another structural limitation arising from not using a
partitioned survival model is that the transition probabilities
after recurrence remain time invariant, which may not
reflect reality. Also, it was assumed that death is the only
available transition for patients being treated with palliative
treatment or no treatment, and that all second recurrences
after initial locoregional recurrence are metastatic recur-
rences. Similarly, since the IMpower010 study does not col-
lect information after patient relapses, external sources had
to be used to estimate the probabilities of transition
between locoregional relapse, metastatic relapse (1 L and
2 L), and death. Thus, the use of such studies is not without
some uncertainty and could lead to the use of incorrect
input values, and subsequently affect the results. However,
it is unclear as to how this may affect the results of the
model. In the same way, IMpower010 does not collect
patient reported outcomes, so utilities were derived from
the published literature, which may have introduced bias
related to differences between underlying study popula-
tions or countries.

Finally, there are also some limitations related to the
adaptation of the model to the Spanish setting, where
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healthcare resources consumption and treatment pathways
have been obtained from a panel of experts. So, it is a lower
level of evidence than a retrospective or observational study.

In any case, the sensitivity analyses carried out have
shown the uncertainties to be manageable and the results of
the analysis to be robust, since even under the most conser-
vative assumptions atezolizumab remains cost-effective com-
pared to BSC, considering the cost-effectiveness thresholds
commonly considered in Spain.

Conclusion

In summary, the analysis shows that atezolizumab offers a
new cost-effective treatment for patients with stage II–IIIA
NSCLC with overexpression of PD-L1 and without EGFR and
ALK mutations after complete resection and adjuvant plat-
inum-based chemotherapy.
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