
Vol.:(0123456789)

PharmacoEconomics - Open (2023) 7:723–738 
https://doi.org/10.1007/s41669-023-00423-0

SYSTEMATIC REVIEW

Health State Utility Values in Early‑Stage Non‑small Cell Lung Cancer: 
A Systematic Literature Review

Nick Jovanoski1 · Seye Abogunrin1 · Danilo Di Maio1 · Rossela Belleli1 · Pollyanna Hudson2 · Sneha Bhadti2 · 
Libby G. Jones2

Accepted: 10 May 2023 / Published online: 8 June 2023 
© The Author(s) 2023

Abstract
Background  Non-small cell lung cancer (NSCLC) is the predominant histological subtype of lung cancer and is the leading 
cause of cancer-related deaths globally. Quality of life is an important consideration for patients and current treatments can 
adversely affect health-related quality of life (HRQoL).
Objective  The objectives of this systematic literature review (SLR) were to identify and provide a comprehensive catalogue 
of published health state utility values (HSUVs) in patients with early-stage NSCLC and to understand the factors impacting 
on HSUVs in this indication.
Methods  Electronic searches of Embase, MEDLINE and Evidence-Based Medicine Reviews were conducted via the Ovid 
platform in March 2021 and June 2022 and were supplemented by grey literature searches of conference proceedings, refer-
ence lists, health technology assessment bodies, and other relevant sources. Eligibility criteria were based on patients with 
early-stage (stage I–III) resectable NSCLC receiving treatment in the adjuvant or neoadjuvant setting. No restriction was 
placed on interventions or comparators, geography, or publication date. English language publications or non-English lan-
guage publications with an English abstract were of primary interest. A validated checklist was applied to conduct quality 
assessment of the full publications.
Results  Twenty-nine publications (27 full publications and two conference abstracts) met all eligibility criteria and reported 
217 HSUVs and seven disutilities associated with patients with early NSCLC. The data showed that increasing disease stage 
is associated with decreasing HRQoL. It was also indicated that utility values vary by treatment approach; however, the choice 
of treatment may be influenced by the patients’ disease stage at presentation. Few studies aligned with the requirements of 
health technology assessment (HTA) bodies, indicating a need for future studies to conform to these preferences, making 
them suitable for use in economic evaluations.
Conclusions  This SLR found that disease stage and treatment approach were two of several factors that can impact patient-
reported HRQoL. Additional studies are warranted to confirm these findings and to investigate emerging therapies for early 
NSCLC. In collecting a catalogue of HSUV data, this SLR has begun to identify the challenges associated with identifying 
reliable utility value estimates suitable for use in economic evaluations of early NSCLC.

Key Points for Decision Makers 

Quality of life in patients with early non-small cell lung 
cancer can be negatively impacted by many factors, 
including stage of disease and the treatment adminis-
tered.

Robust utility data aligned with global health technology 
assessment (HTA) body requirements is scarce and thus 
further appropriately designed studies are required.

1  Introduction

Globally, lung cancer is the second most diagnosed can-
cer (11.4% of all cases) and is the leading cause of can-
cer-related deaths (18% of all cancer deaths) [1]. The pre-
dominant histological subtype is non-small cell lung cancer 
(NSCLC), which represents 80–85% of all lung cancer cases 
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[2]. Patients presenting with early-stage disease (stage I/II/
resectable III) are typically treated surgically [3, 4]. How-
ever, 30–55% of patients will experience recurrence within 
5 years of complete surgical resection [5]. In addition, the 
5-year survival rate for these patients is approximately 64%, 
indicating that more than a third of patients die despite cura-
tive therapy [6, 7].

Because of continued risk of relapse after surgical resec-
tion, adjuvant chemotherapy has become the established 
standard of care following surgery in patients with stage 
II–III NSCLC, according to treatment guidelines [4, 8]. 
However, adjuvant chemotherapy confers a limited survival 
advantage, and chemotherapy along with surgery and radio-
therapy are associated with adverse events which negatively 
impact patients’ quality of life (QoL) post-treatment [9, 10]. 
The impact of progressive disease stage and currently avail-
able treatments on patient QoL has highlighted an unmet 
need for alternative treatments in this patient population. 
This is driving the introduction of new therapies, including 
targeted therapies and immunotherapies, which are currently 
under investigation in prospective clinical trials [11].

Any new therapies must be proven to be cost effective, 
and an essential component of cost-effectiveness analyses 
is patient-reported QoL. The impact of a health technol-
ogy on health-related QoL (HRQoL) can be estimated using 
health state utility values (HSUVs). HSUVs represent the 
preference of the general public for different patients' health 
states and are an essential parameter of model-based eco-
nomic evaluations of health technologies. HSUVs can be 
derived through several instruments, but methodologies 
acceptable to health technology assessment (HTA) bodies 
must be used to produce an accurate estimate of cost effec-
tiveness [12–16]. The current systematic literature review 
(SLR) has three principal aims: first, to identify published 
HSUVs associated with patients with early-stage NSCLC; 
second, to present a comprehensive catalogue of available 
HSUV data for use in future health economic modelling in 
this indication; and third, to understand the factors impacting 
on HSUVs in early-stage NSCLC.

2 � Methods

2.1 � Study Design

An SLR was conducted to identify published HSUV data 
associated with patients with early NSCLC receiving 
treatment in the adjuvant or neoadjuvant setting. Disease-
specific/generic HRQoL data were also sought but were 
not reported further in this article beyond a list of citation 
details. The searches for the current review were run in 

March 2021 and June 2022, in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines [17]. The protocol for the current SLR 
was drafted to conform to PRISMA-P guidelines and was 
approved between Mtech Access and Roche. The protocol 
is not registered in a publicly available database but can be 
made available upon request to the authors.

2.2 � Data Sources and Search Strategy

The following databases were searched on 18 March 2021 
via the Ovid platform: Embase; MEDLINE (including Epub 
ahead of print, in-process and other non-indexed citations, 
and daily update) and Evidence-Based Medicine (EBM) 
Reviews (incorporating the Cochrane Database of Sys-
tematic Reviews, American College of Physicians [ACP] 
Journal Club, Database of Abstracts of Reviews of Effects 
[DARE], Cochrane Clinical Answers, Cochrane Central 
Register of Controlled Trials [CENTRAL], Cochrane Meth-
odology Register, HTA database, and the National Health 
Service Economic Evaluation Database [NHS EED]). These 
searches were updated on 22 June 2022. The full search 
strategies are available in Online Resource 1 (see electronic 
supplementary material [ESM]). Additional searches of 
conference proceedings, reference lists of included publica-
tions, HTA bodies, and additional sources and websites were 
conducted (Online Resource 2, see ESM) using free-text 
terms which included, but were not limited to, ‘non-small 
cell lung cancer’, ‘NSCLC’, ‘NSCLC AND early’, ‘NSCLC 
AND quality of life’ and ‘utility’.

2.3 � Eligibility Criteria

Eligibility criteria for the SLR were defined by the PICO 
(population, interventions, comparators, and outcomes) 
framework and study design (Table  1). There were no 
restrictions in terms of publication date or study country. 
Reference lists of review publications were checked to 
ensure any relevant primary studies were considered for 
inclusion. Full publications reporting HSUVs were selected 
for further analysis. Conference abstracts reporting HSUVs 
and full publications reporting on non-preference–based 
HRQoL only were not interrogated further and mapping 
to preference-based measures was not conducted as it was 
anticipated that sufficient published utility data would be 
available.

2.4 � Study Selection and Data Extraction

Screening was completed by two independent analysts at 
title/abstract stage and at the full publication stage. Any 
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disputes were referred to a third analyst and resolved by 
consensus.

Data extraction was conducted by a single analyst and 
100% of data elements were checked by a second analyst. 
Disputes were referred to a third analyst and resolved by 
consensus. The extracted parameters included study charac-
teristics (i.e. study design, patient population, sample size), 
HSUVs, methods/results of regression analyses, and a sum-
mary of the study-reported conclusions and limitations.

2.5 � Quality and Relevance Assessment

During data extraction, the relevance of utilities and the 
quality of the studies generating them were assessed and 
recorded, and the quality of any mapping algorithms exam-
ined. This process is as recommended in the National Insti-
tute for Health and Care Excellence (NICE) technical sup-
port documents 8–10 [18–20] and enables justification of the 
use/non-use of different utility values or mapping algorithms 
in an economic model. In particular, the following issues 
were addressed: whether response rates, loss to follow-up, 

or amount of missing data are likely to threaten the validity 
of the utility estimate; whether the selection criteria yield 
a population similar to that being modelled; whether the 
utility value incorporated a decrement for QoL loss result-
ing from adverse events (AEs); whether adequate details of 
the sample sizes of patients were reported during the study 
recruitment process and whether the sample sizes of patients 
who were analysed were small (total study population ≤ 100 
patients).

2.6 � Health Technology Assessment (HTA) Relevant 
Assessment Methods

The appropriateness of the utilities reported was assessed, 
based on how they conformed to the requirements of HTA 
body reference cases, specifically NICE [12, 13], the Scot-
tish Medicines Consortium (SMC) [14], The Canadian 
Agency for Drugs and Technologies in Health (CADTH) 
[15], and the Pharmaceutical Benefits Advisory Committee 
(PBAC) [16] (Table 2). The following four questions were 
answered for each included study:

Table 1   Eligibility criteria

AE adverse event, EORTC-QLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life questionnaire; EQ-5D Euro-
pean Quality of Life-5 Dimensions, HRQoL health-related quality of life, HSUV health state utility value, NSCLC non-small cell lung cancer, 
SF-6D Short Form-6 Dimensions, SG standard gamble, TTO time trade-off, UK United Kingdom, US United States, VAS visual analogue scale
a The primary population of interest was patients with stage II–III resectable disease; however, studies considering patients with stage I–III dis-
ease were considered eligible during the screening process to assess the extent of evidence available
b The reference lists of any relevant review publications were checked to ensure any relevant primary studies were considered for inclusion

Criteria Include Exclude

Population Patients with early-stage NSCLC (resectable; stage 0/I/II/III) receiving treatment 
in the adjuvant or neoadjuvant treatment settings—no restriction with regard to 
patient age or mutation statusa

Advanced/metastatic (stage IV) NSCLC
Mixed populations where a breakdown 

of data for early-stage NSCLC is not 
provided

Intervention and 
comparators

No restriction

Outcomes HSUVs (and disutilities [e.g. associated with progression or AEs]) for relevant 
health states (individual [patient or caregiver]) derived using the following 
techniques:

 Generic, preference-based instruments (e.g. EQ-5D, SF-6D)
 Direct methods (e.g. TTO, SG, VAS)
 Mapping algorithms allowing data from disease-specific/generic measures to be 

mapped to preference-based HSUVs
 Disease-specific/generic (non-utility) HRQoL data (e.g. EORTC-QLQ-C30) 

(studies tagged and provided as a list)

Outcomes not listed in ‘include’ column

Study design Studies reporting original HSUV/HRQoL data Reviews/editorialsb

Case reports
Pharmacokinetic studies
Animal/in vitro studies

Geography No restriction; however, the following countries were of primary interest: UK, 
France, Spain, Canada, Australia, Brazil, Germany, Italy, China, South Korea, 
Japan, and the US

Publication date No restriction
Language No restriction; English language publications or non-English language publications 

with an English abstract were of primary interest
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1.	 Was a generic preference-based instrument used to 
describe health states?

2.	 Were HSUVs assessed for patients?
3.	 Were appropriate societal preferences used to value 

health states?
4.	 Was the time trade-off/standard gamble (TTO/SG) 

method used to value health states?

3 � Results

3.1 � Search Yield

The electronic database search identified 1987 citations 
(Fig.  1). After removal of duplicates, 1723 titles and 
abstracts were screened, from which 95 citations were 
deemed potentially relevant. Following full-paper review, 
15 records reported relevant HSUVs and were eligible for 
inclusion. Grey literature searches yielded 12 additional 
relevant publications and therefore 27 records (25 full pub-
lications and two conference abstracts) were included. The 
updated search yielded two additional relevant full publi-
cations. The two conference abstracts were not considered 

further due to limited reporting (citation details provided in 
Online Resource 3, see ESM) and therefore a total of 27 full 
publications reporting relevant HSUVs were considered in 
the current SLR. A further 155 records reporting generic 
and/or disease-specific HRQoL data were tagged, but are 
not reported further in this article (citation details provided 
in Online Resource 4, see ESM).

3.2 � Description of Identified Studies

A range of QoL instruments were reported across the 27 eli-
gible full publication studies measuring patient utilities and 
disutilities (Online Resource 5, see ESM). Of the 21 studies 
administering a questionnaire, the majority utilised a single 
instrument (n = 17), with four studies employing a combina-
tion of instruments. A single study retrieved proxy-derived 
patient HSUVs utilising standard gamble and the visual 
analogue scale (general population as proxies for patients). 
Three studies used published mapping algorithms to map 
utility values from disease-specific measures to generic pref-
erence-based measures (EORTC-QLQ-C30 to EQ-5D [3L 
and/or 5L]). Two studies derived SF-6D utility values using 
SF-12 and SF-36. Follow-up times ranged from 2 weeks to 
6 years. Studies generally reported utility data from a single 

Table 2   Summary of HTA body reference casesa

CADTH Canadian Agency for Drugs and Technologies in Health, EQ-5D (3L/5L) European Quality of Life-5 Dimensions (3 Level/5 Level ver-
sion), HRQoL health-related quality of life, HTA health technology assessment, NICE National Institute for Health and Care Excellence, PBAC 
Pharmaceutical Benefits Advisory Committee, QALY quality-adjusted life-year, SG standard gamble, SMC Scottish Medicines Consortium, TTO 
time trade-off, UK United Kingdom
a Note: this table is a summary of preferred methods for each HTA body. Although the use of vignettes is not preferred by the NICE reference 
case, vignettes are an acceptable alternative where necessary
b Where data were gathered using the EQ‑5D‑5L descriptive system, utility values in reference case analyses should be calculated by mapping 
the 5L descriptive system data onto the 3L value set using the mapping function developed by the Decision Support Unit with the ‘EEPRU data-
set’ [21, 22]. If analyses use data gathered using both EQ‑5D‑3L and EQ‑5D‑5L descriptive systems, the 3L value set should be used to derive 
all utility values, with 5L mapped onto 3L where needed
c SMC guidance regarding the use of QALYs has largely adopted the NICE guidance but specifies this in terms of a preference (rather than a 
requirement) for utility estimates from a validated generic utility instrument such as the EQ-5D. However, given the comparative nature of the 
SMC’s work and the need for consistency across appraisals, the SMC would ideally wish that all appraisals used the same system. Currently, 
the most appropriate choice in the UK appears to be the EQ-5D. Given the evolving nature of this methodology, the SMC believe it would be 
inappropriate to require the use of the EQ-5D to the exclusion of any other valid generic utility measures. Those submitting data should provide 
reasons for their choice of instrument. Submitting companies should also indicate whether they have any evidence that will help the SMC to 
understand to what extent, and for what reason, their choice of instrument will have impacted on the valuation of the QALYs gained.

HTA body Instrument to be used Population to 
complete the 
instrument

Value set Method for valuing health states 
used in value set

NICE [12, 13] EQ-5D-3L Patients UK societal preferences Choice-based method (SG/TTO)
EQ-5D-5Lb Patients UK societal preferences Choice-based method (SG/TTO)

SMC [14] Generic, preference-based 
measurec

Patients Appropriate societal preferences Choice-based method (SG/TTO)

CADTH [15] Generic, preference-based measure Patients Canadian (or similar) societal 
preferences

Not specified

PBAC [16] Multi-attribute utility instrument Patients Australian (or similar) societal 
preferences

Not specified



727SLR of HSUV Data in Early NSCLC

country (n = 25), with a minority presenting multi-national 
datasets (n = 2). Generally, studies reported populations cov-
ering multiple or individual stages of NSCLC and different 
treatment regimens.

3.3 � Health State Utility Values by Disease Stage

A total of 17 studies reported utility values by disease stage 
[23–39]. The EQ-5D was the most commonly used instru-
ment (EQ-5D-3L, n = 9; EQ-5D-5L; n = 2, version not 
specified, n = 2), followed by SF-6D, n = 2; visual analogue 
scale (VAS), n = 1; 15 Dimensions (15D), n = 1; Assess-
ment of Quality of Life, n = 1; Functional Assessment of 
Cancer Therapy—Lung Utility Index (Fact-U), n = 1; and 
Multi-Attribute Utility Theory (MAUT) based index, n = 1). 
Two studies did not report the instrument used, but rather 
the method—standard gamble (SG). Of the 17 studies, only 
four had a sample size of > 100 in all disease-stage groups 
(range: 105–1292) [29, 34, 36, 39], while 12 studies had a 
sample size of < 100 in most disease-stage groups (range: 

16–99) [23, 24, 26–28, 30–33, 35, 37, 38]. One study did not 
report the number of patients within each disease stage [25].

As expected, utility values appear to decrease with 
advancing disease, as was the case from the perspective 
of both patients and proxy respondents (general public) 
(Fig. 2). Individual studies reporting on multiple disease 
stages generally showed a reduction in utilities from Stage 
I to Stage III disease; however, substantial variation in esti-
mates was observed across the studies (Stage I: 0.48–0.89; 
Stage II: 0.38–0.83; Stage III: 0.27–0.83). HSUVs for 
stage IA and stage IB disease were comparable; however, 
only two estimates were available for each of these stages 
(0.696–0.718 and 0.711–0.727, respectively).

A single study reported on patients who had undergone 
resection and were disease free versus those with recurrence 
[13]. Patients with stage IB to IIIA disease who were dis-
ease-free (n = 238) had a higher utility (0.72) versus those 
who progressed to locoregional recurrence (0.62; n = 19) or 
distant metastasis/terminal disease (0.67; n = 32), indicating 
that disease progression negatively impacts HSUVs.

Fig. 1   PRISMA flow diagram. EBM evidence-based medicine, HRQoL health-related quality of life, HSUV health state utility value, PRISMA 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses, SLR systematic literature review, ti/ab title and abstract
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3.4 � Intervention‑Specific Utilities

According to the European Society of Medical Oncology 
(ESMO) guidelines, treatment approach is dependent on dis-
ease stage, even within the early NSCLC population, with 
surgery being the earliest intervention (recommended for 
patients with stage I–II disease) and chemotherapy being 
utilised for later stages (stage IIB–III) [3, 4]. Unsurpris-
ingly, early-stage patients treated with surgery had utilities 
in the range of 0.803–0.855, which is higher compared with 
patients treated with chemotherapy (0.60–0.75) and similar 
to patients treated with radiotherapy (0.83). Due to treat-
ment approach being determined by disease stage, it was not 
appropriate to compare utilities across treatment approaches. 
Instead, utilities related to a particular treatment were com-
pared over a range of follow-up times (Fig. 3).

Seven studies reported intervention-specific utilities for 
patients with early NSCLC, across a number of differ-
ent interventions including video-assisted thoracoscopic 
surgery (VATS) (n = 3) [24, 30, 40], thoracotomy (n = 2) 
[24, 40], vinorelbine plus cisplatin chemotherapy (n = 1) 
[41], stereotactic body radiation therapy (SBRT) plus 
comprehensive geriatric assessment (CGA) (n = 1) [42], 
SBRT alone (n = 1) [42], mixed surgeries (n = 1) [31], 
and chemo-radiation (n = 1) [37]. The EQ-5D (EQ-5D-3L, 
n = 2; EQ-5D-5L, n = 2; version not specified, n = 1) was 

the most commonly used tool to measure intervention-spe-
cific HSUVs. The Assessment of Quality of Life (AQoL) 
and 15 Dimensions (15D) were also utilised (both n = 1). 
Follow-up times ranged between 2 weeks and 6 years. 
The majority of studies had < 100 patients in each group 
(range: 20–83). Only two of the seven studies included > 
100 patients per group (range: 180–482) [40, 41].

Across the range of follow-up periods reported, the 
utility values remained broadly constant, although some 
trends could be seen for individual treatments. For patients 
treated surgically (VATS or thoracotomy), utility val-
ues declined post-operatively compared with baseline 
(0.81–0.89 for VATS and 0.86 for thoracotomy at baseline; 
0.74–0.78 for VATS and 0.73 for thoracotomy at post-
operative follow-up of 2 weeks) [24, 30, 31, 40]. Despite 
this initial post-surgical decrease, a prolonged follow-up 
period demonstrated a return to values comparable with 
baseline by 52 weeks post-surgery (0.86 and 0.84 for 
VATS and thoracotomy, respectively) [24]. The study of 
Manser et al. (2006) [31] reported utilities for a mixed 
surgical population; the utility values for this population 
declined from 0.67 at baseline to 0.55 as 12 weeks’ follow-
up and 0.59 at 26 weeks’ follow-up.

A single study reported on radiotherapy [42]. Utility 
values for both SBRT alone and SBRT plus CGA fluctu-
ated slightly during the follow-up periods of 5, 12, 26, 39, 

Fig. 2   Utilities by disease stage. The three estimates for ‘Stage IA–
IIIB’ are derived from the study by Andreas et  al (2018) [23]. All 
patients underwent complete surgical resection. Of these patients, 
some remained disease free (0.72), but others relapsed and pro-
gressed to locoregional recurrence (0.62) or distant metastasis/ter-
minal disease (0.67), forming the three distinct data points. 15D 15 
Dimensions, AQoL Assessment of Quality of Life, EQ-5D European 

Quality of Life-5 dimensions, EQ-5D-3L European Quality of Life -5 
dimensions 3 levels, EQ-5D-5L European Quality of Life -5 dimen-
sions 5 levels, FACT-U Functional Assessment of Cancer Therapy—
lung utility index, MAUT​ Multi-Attribute Utility Theory, NR not 
reported, SF-6D Short Form-6 dimensions, SG standard gamble, VAS 
visual analogue scale
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and 52 weeks. From baseline to 52 weeks post-treatment, 
the utility changed from 0.71 to 0.67 in the SBRT-alone 
group, and from 0.77 to 0.75 in the SBRT plus CGA 
group, indicating that utilities post-treatment were largely 
unchanged versus pre-treatment.

Patients who received chemo-radiation had utilities that 
were comparable at pre-treatment baseline (0.86) and 50 
months’ post-treatment (0.83), indicating that the toxic-
ity experienced did not have long-term effects on patient-
reported HRQoL [37].

Chemotherapy was reported in a single study, based on 
a regimen of vinorelbine plus cisplatin [41]; after 6 years’ 
follow-up, patients without symptoms or toxicity (TWiST 
state) experienced higher utility than those in either the tox-
icity or relapse state (0.75 vs 0.68 and 0.60, respectively).

3.5 � Factors that Impact Utilities

Regression analyses were conducted in 10 studies to identify 
factors that impact utilities, nine of which considered utility 
score as the dependent variable (Table 3). The following 
variables were negatively associated with utility score across 
the studies: presence of severe AEs; initial treatment with 
combined radiotherapy and chemotherapy; more advanced 
disease stage/presence of metastasis; neurocognitive symp-
toms; female sex; congestive heart failure; chronic obstruc-
tive pulmonary disease; and coronary artery disease. Naik 
et al. [32] reported that although HSUVs were higher in 
patients who had effectively survived longer, health utility 
may be driven more by disease site, disease extent, treatment 
status, and specific treatments received as opposed to time.

3.6 � Disutilities

Disutilities associated with resection, Eastern Cooperative 
Oncology Group (ECOG) score and treatment period were 
identified. Two studies reported disutilities associated with 

resection [27, 46]: resection in general was associated with 
a disutility of − 0.127 2 weeks post-resection compared with 
baseline, and − 0.016 2 weeks post-resection compared with 
control subjects at the same timepoint [46]; lobectomy and 
bilobectomy were associated with a disutility of − 0.059 at 
12 months’ post-operatively and − 0.078 at 24 months’ post-
operatively [27]. An ECOG score of 4 was associated with a 
disutility of − 0.024 [43]. Patients treated during the period 
1998–2003 and those treated in the period 2006–2011 had 
equal disutilities of − 0.07 compared with their respective 
baseline values [47].

3.7 � Quality Assessment

Quality assessment of the included studies highlighted sev-
eral limitations associated with the reported HSUVs (Online 
Resource 6, see ESM). Absence of information regarding the 
patient recruitment process, response rates to instruments, and 
missing data are likely to restrict the usefulness of the stud-
ies for informing economic evaluations. Commonly reported 
limitations across the studies included relatively small sample 
sizes (total study population ≤ 100 patients in nine studies); 
limited generalisability of results beyond the study setting 
(due to the reporting of study populations from a single centre, 
inclusion of patients with a broad range of disease stages (e.g. 
IA to IIIB, with no subgroup data reported for the individual 
stages), and the potentially restrictive inclusion criteria of 
those studies conducted in a clinical setting); potential over-
estimation of HRQoL due to non-responder bias and/or loss 
to follow up; and lack of external validation of results.

3.8 � Assessment of Utilities Identified 
in the Systematic Literature Review Against HTA 
Body Reference Cases

An overall summary of the relevance of the identified utili-
ties to each of the HTA body reference cases is provided in 

Fig. 3   HSUVs by intervention. † For studies that did not report fol-
low-up times in weeks, these were converted up to 1 year of follow-
up. ‡ A single study by Jang et  al (2009) [41] provided the 6-year 
data for chemotherapy treatment. No baseline value is provided for 
this treatment as the three groups represented are post-treatment but 

different stages of toxicity: TWiST state (0.75); toxicity state (0.68) 
and relapse state (0.60). CGA​ comprehensive geriatric assessment, 
HSUVs health state utility values, NR not reported, SBRT stereotactic 
body radiation therapy, VATS video-assisted thoracoscopic surgery
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Online Resource 7 (see ESM). The assessed HTA bodies 
prefer patient-derived utilities, however where this is not 
possible vignettes can be an acceptable alternative. For 
all included studies, utilities were derived directly from 
patients, with the exception of Kim et al. [29], which used 
proxy respondents; adult members of the Korean general 
public valued a series of vignette health states relating to 
patients with lung cancer.

Four studies [26, 32, 33, 43] met the requirements of all 
four HTA bodies, and a further eight studies [24, 28, 30, 
38, 39, 42, 46, 48] met the SMC requirements as utilities 
were derived directly from patients using appropriate instru-
ments to measure HRQoL, and health states were valued 
using appropriate societal preferences. These studies are 
likely to be considered the most appropriate for informing 
economic evaluations across multiple geographical set-
tings. For the remaining studies, they either failed to meet 
the reference case requirements (n = 18 NICE, n = 6 SMC, 
n = 6 CADTH, n = 6 PBAC) due to use of inappropriate 
utility derivation instruments, societal preferences or valu-
ation methods, or it was unclear if they met the requirements 
(n = 5 NICE, n = 9 SMC, n = 17 CADTH, n = 17 PBAC) 
due to limited reporting.

4 � Discussion

Health status, as perceived by patients or proxy respondents 
(i.e. the general public), is an important outcome measure 
when evaluating the impact of disease and treatment on 
aspects of daily living. Thus, the aim of this SLR was to 
identify published HSUVs associated with patients with 
early-stage NSCLC and to present a comprehensive cata-
logue of available HSUV data for use in future health eco-
nomic modelling in this indication. Additionally, the SLR 
aimed to understand the factors impacting on HSUVs in 
early-stage NSCLC.

In total, the SLR identified 27 full publications reporting 
217 HSUVs and seven disutilities associated with patients 
with early NSCLC. The evidence suggests that, for patients 
with early NSCLC, disease stage may have an impact on 
patient-reported HRQoL. From the patient perspective, 
HRQoL was found to decline with increasing disease stage. 
This trend from patient-elicited values was supported by 
that observed within a large sample of 515 members of the 
general public assessed by Kim et al. [29]. Furthermore, the 
impact of disease stage on utilities is supported by the SLR 
and meta-analysis conducted by Blom et al. (2020), which 
summarised reported HSUVs for patients with NSCLC 
regardless of disease stage [49] and highlighted the impor-
tance of the use of stage-specific as well as country-specific 
utility values for lung cancer. Blom et al. [49] reported 
the utility value for stage I–II lung cancer as 0.78 (95% CI 

0.70–0.86) (based on six studies), which is within the range 
of values in the current SLR for stage I–II patients. While 
the Blom et al. review [49] is important in supporting the 
results of the current SLR, it is important to highlight that 
they focussed on lung cancer in general whereas the current 
SLR specifically analyses utilities for resectable early-stage 
NSCLC. Additionally, the current SLR was necessary as it 
is more recent and has a less restrictive PICO than that used 
by Blom et al. [49], thus it has captured additional recently 
published studies on NSCLC. There were limited data to 
show that disease progression impacts utilities; only one 
small, insufficiently powered study was identified [23], and 
this did not have robust results. This data gap indicates that 
further robust, well-powered studies on the effect of disease 
progression on utilities are needed.

There were data to suggest that utility may depend on 
treatment approach, which could reflect disease stage at 
presentation. Published guidelines indicate that the treat-
ment approach is selected based on disease stage [3, 4]. 
This may explain why variability was observed in the utility 
values reported for patients undergoing different treatment 
approaches (Fig. 3). Surgery may appear to have marginally 
higher HSUVs; however, this could be due to the earlier 
disease stage of these patients compared with, for example, 
patients undergoing chemotherapy who are likely to have a 
more advanced disease state. This highlights the importance 
of considering the impact of both disease stage and treat-
ment approach on HSUVs for use in economic evaluations.

Considering the impact of different treatments on util-
ity over time, most interventions considered in this SLR, 
including surgery, radiotherapy, and chemo-radiation, were 
associated with a decline in HSUV in the short-term follow-
up after treatment (ranging from 2 to 12 weeks) (Fig. 3). 
However, after longer follow-up periods, ranging from 26 
weeks to 50 months, utility values returned to baseline, with 
any differences between baseline and final follow-up being 
marginal. This effect has been confirmed in clinical studies 
measuring patient-reported HRQoL with non-preference 
based tools [9, 10]. For chemotherapy, however, the impact 
on HSUVs depends on the success of the initial treatment 
and any subsequent regimens administered post-relapse. 
Those who experience toxicity or relapse post-treatment are 
likely to experience long-term negative impacts on HRQoL 
compared with patients who do not experience symptoms or 
toxicity. Despite these general trends in the treatment-related 
results, usually only a single study reported utility values for 
the individual treatment approaches. Therefore, further stud-
ies are needed to consolidate these findings. Furthermore, 
there are currently limited analyses of the HSUVs associated 
with novel therapies for early NSCLC, including the use 
of immunotherapies and targeted therapies in the adjuvant 
setting. Such therapies could be beneficial to patients by 
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slowing disease progression, which may allow patients to 
maintain a higher level of HRQoL over a longer time.

Despite the identification of a reasonable number of stud-
ies (n = 27), the ability to synthesise results for compa-
rable populations was limited, particularly across different 
treatment approaches, due to study heterogeneity. Substan-
tial variation in estimates was observed across the studies 
(Figs. 2, 3), likely due to differences in patient characteristics 
(e.g. age, performance status, resectability status), instru-
ments and tariffs used to derive utilities, and follow-up peri-
ods. While a meta-analysis would be useful in facilitating 
these comparisons, the findings would be subject to large 
variance due to the substantial heterogeneity across stud-
ies, a factor acknowledged by the authors of the previous 
meta-analysis reported in this indication [49] (e.g. I2 of 92% 
reported for meta-analysis of patients with stage I–II dis-
ease, indicating significant heterogeneity). It is not possible 
to control for all additional factors across the studies, such 
as the differences in follow-up time post-treatment, which 
makes a robust meta-analysis challenging.

The regression analyses reported identified the presence 
of severe AEs, initial treatment with combined radiotherapy 
and chemotherapy, more advanced disease stage/presence of 
metastasis, neurocognitive symptoms, female sex, conges-
tive heart failure, chronic obstructive pulmonary disease, 
and coronary artery disease as factors that negatively impact 
HSUVs. As AEs have a major impact on patient-reported 
HRQoL, even when moderate, the impact of treatment-
related AEs on HRQoL is an area that warrants further 
investigation.

Consideration of the identified studies in line with HTA 
body reference cases highlighted that few studies align with 
the requirements. NICE, SMC, CADTH and PBAC prefer 
patients to estimate utilities through a generic preference-
based instrument. The health states should be valued using 
an appropriate country-specific tariff that reflects societal 
preferences. Only four studies were identified that met the 
requirements of all four reference cases [26, 32, 33, 43] 
(Table 2). These studies are likely to be considered most 
appropriate for informing economic evaluations. Future eco-
nomic evaluations in this indication should fully justify the 
choice of utility inputs, and comprehensive sensitivity analy-
ses should be conducted to thoroughly assess the robustness 
of the estimates.

The strengths of this SLR include the design of the 
search strategy and the wide range of data sources searched, 
which enabled the identification of studies reporting utili-
ties and disutilities associated with early NSCLC. Only 
full publications were analysed as the limited reporting in 
conference abstracts suggests a lack of robustness as a data 
source in comparison with full publications. HSUVs have 
been described by disease stage and treatment approach, 
allowing their use in economic modelling. The SLR has 

also highlighted the studies that conform to NICE, SMC, 
CADTH and PBAC requirements and thus are likely to be 
accepted by these HTA bodies.

Despite these strengths, findings from the SLR must also 
be interpreted with consideration of the individual study 
caveats and limitations of the overarching evidence base. 
Quality assessment of the included studies highlighted 
a number of limitations associated with the utility values 
reported. In particular, absence of information regarding the 
patient recruitment process, response rates to instruments, 
and missing data are likely to restrict the usefulness of the 
studies for informing economic evaluations. Commonly 
reported limitations across the studies included small sam-
ple sizes (n = 9) [27, 30, 31, 37, 42–44, 46, 47]; limited 
generalisability of results beyond the study setting (n = 9) 
[25, 28, 32, 35, 37, 43, 46, 48, 50]; potential over-estimation 
of HRQoL due to non-responder bias and/or loss to follow 
up (n = 6) [26, 27, 29, 31, 32, 38]; and lack of external 
validation of results (n = 3) [28, 43, 50]. The small sample 
sizes (total study population ≤ 100 patients) are a particular 
issue as this contributes to the limited generalisability of the 
results to the broader population. Additionally, small sample 
size is usually reflected in wider variance, which increases 
the uncertainty around the estimates. Furthermore, several 
relevant studies had a cross-sectional design which may 
not capture the full burden of eNSCLC on HSUVs. These 
limitations must be taken into consideration when interpret-
ing the available evidence and when selecting utilities for 
use in economic evaluations. Future studies should attempt 
to address these issues by using prospective study designs 
enrolling larger cohorts and more generalisable patient 
populations. Furthermore, although several novel targeted 
therapies are in development and are recommended as stand-
ard of care for some populations (e.g. patients with stage 
IB–IIIA NSCLC with specific EGFR mutations) [4], there 
are currently no published HSUVs for these treatments. This 
indicates a need to use appropriate generic preference-based 
instruments to gather HSUVs for all treatments available to 
patients with early NSCLC.

5 � Conclusion

This SLR identified published HSUVs associated with 
patients with early NSCLC. It was found that several fac-
tors, including disease stage and treatment approach, may 
impact patient-reported HRQoL. However, future studies 
should disentangle the effect of disease stage and treatment 
approach on HRQoL, in particular for the adjuvant use of 
novel targeted therapies and immunotherapies, where it 
will be of interest to confirm whether any improvements 
in duration of survival are associated with maintenance/
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improvements in HRQoL versus standard of care. In collect-
ing a comprehensive catalogue of currently available HSUV 
data, this SLR has highlighted some of the challenges asso-
ciated with identifying reliable utility value estimates suit-
able for use in economic evaluations of early NSCLC. The 
paucity of data conforming to the stringent requirements of 
HTA bodies has highlighted the need for further studies that 
comply with HTA body preferences, making them suitable 
for use in economic evaluations.
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