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Abstract

Aim To evaluate the methodological quality of clinical practice guidelines (CPGs) on treatments for non-small cell lung
cancer (NSCLC).

Methods We searched MEDLINE, CPG developer websites, lung cancer societies, and oncology organizations to identify
CPGs providing recommendations on treatments for NSCLC. The methodological quality for each CPG was determined
independently by three appraisers using the AGREE II (Appraisal of Guidelines for Research and Evaluation II) instrument.
Results Twenty-two CPGs met the eligibility criteria. The median scores per AGREE II domain were: scope and purpose
90.7% (64.8-100%), stakeholder involvement 76.9% (27.8-96.3%); rigor of development 80.9% (27.1-92.4%); clarity of
presentation 89.8% (50-100%); applicability 46.5% (12.5-87.5%); and editorial independence 91.7% (27.8-100%). Most of
the CPGs (54.5%) were rated as “recommended with modifications” for clinical use.

Conclusions Overall, the methodological quality of CPGs proving recommendations on the management of NSCLC is
moderate, but there is still room for improvement in their development and implementation.

Keywords Guidelines - Clinical guidelines - Non-small cells lung cancer - Lung cancer

Introduction

Lung cancer is one of the most common cancers world-
wide and is considered a public health issue. According to
the 2020 World Cancer Report, it had an incidence of 2.1
million new cases in 2018, and around 1.8 million deaths
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were reported for the same period [1]. It has been reported
males have an incidence about 2 times higher than women
and its incidence increases considerably with age [2]. One
of the main risk factors for lung cancer is smoking, which
could increase 20 times the chance of suffering lung cancer
compared to non-smokers [3]. This risk could even increase
when smoking is combined with other potential risk factors
associated with lung cancers such as low physical activity,
air pollution, vitamin A deficiency, child wasting, iron defi-
ciency, exposition to asbestos and arsenic, unhealthy diet
(high in sodium and low in vegetables and fruits), family
history of lung cancer, and human immunodeficiency virus
infection [4, 5]. Moreover, radon exposure is the leading risk
factor for lung cancer among never-smokers and the second
one in smokers [6].
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Non-small cell lung cancer (NSCLC) stands as the most
prevalent lung tumor, accounting for around 85% of all
lung neoplasms [7]. There are three subtypes of NSCLC:
adenocarcinoma (40%), squamous cell carcinoma (25%
to 30%), and giant cell carcinoma (10% to 15%) [8].
Although its 5-year survival rate has improved in recent
decades, it remains a concern and can change depending
on the stage of the disease. To illustrate, for people with
localized NSCLC, the 5-year survival rate is 63%; for
individuals with regional NSCLC, in which cancer has
spread outside the lung to nearby lymph nodes, the 5-year
survival rate is 35%; while it is just 7% for people with
metastatic NSCLC. Moreover, its risk of relapse is high
around 30% to 55% [9].

Due to the symptomatic manifestations of NSCLC are
usually presented in advanced stages, the diagnosis is
commonly established late when the disease has spread to
other organs and its prognosis is poor [8]; consequently,
the therapeutic interventions at this stage are limited.
Overall, the management of NSCLC is stage-specific. To
illustrate, people with stage I or II are usually treated with
a surgical approach, while inoperable NSCLC are treated
with radiotherapy or chemotherapy[10].

It is important to highlight that the most effective treat-
ments are usually included in clinical practice guidelines
(CPGs), which are systematically developed statements
intended to help physicians and patients make deci-
sions about appropriate medical care in specific circum-
stances[11]. Among the advantages of using CPGs are the
improvement of clinical outcomes, adherence of clinicians
and patients, promotion of a cost-effective and evidence-
based practice[12]. Thus, using high-quality CPGs is a key
approach to improving the survival rate and quality of life
of people suffering from NSCLC.

Among the core aspects that strongly are recommended
during the CPGs’ development is that it must be based on
a systematic review process, assessing the quality of the
evidence, and translating the evidence into recommenda-
tions [11]. However, not all CGPs are developed with this
evidence-based approach, which can lead to biased harm-
ful recommendations [13]. Although the development,
implementation, and systematic evaluation of CPGs have
improved in recent years, they still have serious limitations
in their methods, scope, and content.

In this sense, it is imperative to evaluate periodically
the CPGs’ development process, focusing on the stand-
ard methodology, reporting, quality, and the content of
the CPGs to ensure that their recommendations are valid
and reliable, and therefore, a useful and invaluable tool
for decision-making [14]. Therefore, this study aimed to
evaluate the methodological quality of CPGs proving rec-
ommendations on treatments for NSCLC.

@ Springer

Methods
Study design

A systematic assessment of the methodological quality of
CPGs was conducted. The aim and all methods of this study
were described in advance in a protocol.

Search strategy

We searched MEDLINE (via PubMed), CPGs developer
websites, cancer scientific organizations, and lung can-
cer societies to identify CPGs proving recommendations
on NSCLC. The Mesh term “Carcinoma, Non-Small-Cell
Lung” was used in combination with terms related to CPGs
such as “guidance”, “practice guideline” and “recommenda-
tion”. There was no restriction on languages. The last search
was performed on 6th October 2022. The search strategy
used, and the websites consulted are presented in detail in

the Appendix A.
Eligibility criteria

We included CPGs providing recommendations for the man-
agement of primary or metastatic NSCLC in people aged 18
or over; CPGs had to have an explicit methodology chapter
describing how their recommendations were formulated;
publication in the last 10 years in English or Spanish, and the
most updated version of the CPG. We excluded adaptations
of CPGs and CPG retracted or archived by their developer.

Selection of CPGs

Initially, all records identified were retained and handled
on the Covidence website. After removing duplicates, two
authors independently revised titles/abstracts to identify
potential CPGs, then the full texts were gathered to decide
on the final inclusion of eligible CPGs. Discrepancies were
resolved by discussion, with the participation of a third
author, whether was needed.

Instrument to assess of methodological quality
of CPGs

We used the AGREE II (Appraisal of Guidelines for
Research and Evaluation II) instrument [15], which contains
23 items using a seven-point Likert scale and considered six
domains: (a) Scope and purpose: this focuses on the aim,
the target population and clinical questions addressed in
the CPG; (b) Stakeholder involvement; this focuses on the
extent to which the CPG was developed by the appropriate
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stakeholders and represents the views of its intended users;
(c) Rigor of development; this focuses on the methods used
to formulate the recommendations and how evidence was
gathered and summarized; (d) Clarity and presentation; this
evaluates the way how recommendations are presented, if
they are easily recognizable, unambiguous and clear, and
whether there are various alternatives to the management
of the disease; (e) Applicability; dealing with implementa-
tion issues, such as the assessment of organizational facilita-
tors and barriers, the development of educational sources,
economic implications, and monitoring or audit criteria;
(f) Editorial independence; assessing whether the views or
interests of the funding sources have influenced the recom-
mendations, and if the conflicts of interest statement reports
all information about the CPG developer team. In addition,
the AGREE II instrument also contains two overall quality
items for each CPG: an overall score of 1 to 7, and whether
the assessor would recommend using the CPG, rating it as
“recommended”, “recommended with modifications” or “not
recommended”. The methodological quality assessment was
independently conducted by three reviewers.

Data extraction and analysis

We extracted data on general characteristics from each
CPG such as title, publication year, authoring organization,
country, language, level of development, funding source,
whether or not it is an update, methods used to formulate
recommendations, level of evidence, and grading of the rec-
ommendations. This process was conducted independently
by two authors. Discrepancies were resulted by discussion
with the participation of a third author if necessary. We per-
formed a descriptive analysis of these characteristics using
tables and a synthesis narrative. Statistical analyses were
performed with SPSS® version 27.0 software (SPSS Inc,
Chicago, IL). Initially, we calculated the intraclass correla-
tion coefficient (ICC) with its 95% confidence interval (95%
CI) as an indicator of agreement between reviewers. Then,
we calculated the domain scores by adding up all the scores
of the individual items within a domain and calculated the
percentage of the maximum possible score for that domain.
Standardized scores (range, 0% to 100%) for each domain
were calculated as follows: [(obtained score — minimum
possible score)/(maximum possible score — minimum pos-
sible score)] X 100%. We assumed a threshold of 60% as an
indicator of adequate quality. Median and minimum-maxi-
mum values were calculated for each domain score for each
CPG. Moreover, to determine if the methodological qual-
ity of CPGs has improved in recent years, we compare the
AGREE II scores between recent CPGs (published in last
5 years) and not recent CPGs (published before 2018) using
the Mann—Whitney U test with a significance level of 0.05.

Results

CPGs identified

After removing duplicates, 498 titles/abstracts were
reviewed, then 46 full-text documents were reviewed and
22 [16-37] of them met the eligibility criteria (Fig. 1). All
documents considered relevant, and their reasons for exclu-
sion are presented in the Appendix B.

General characteristics of the included CPGs

All included CPGs [16-37] were published between 2012
and 2022, 19 [16-21, 23, 24, 26-29, 31-37] of them were
published in English, and three [22, 25, 30] in the Span-
ish language. All CPGs [16-37] provided recommenda-
tions for the management of NSCLC, whereas some of
them also provided recommendations about diagnosis and
follow-up [17-19, 22, 32, 33]. Sixteen [16-20, 23, 25-28,
31-33, 35-37] CPGs were an update of previous versions.
There were eight CPGs [17-19, 27, 34-37] from the United
States, five CPGs [16, 21, 23, 24, 26] were from Canada,
three CPGs [22, 25, 28] from Spain, two CPGs [32, 33]
from Europe, while the others were one from each one of
the following countries: Mexico [30], Japan [31], Scotland
[20], and Italy [29]. Nineteen CPGs [17-19, 21-35, 37] were
developed by a professional organization, while three CPGs
[16, 20, 36] were developed by a government agency. Five
CPGs [21, 23, 29, 31, 34] used the GRADE (The Grad-
ing of Recommendations Assessment, Development and
Evaluation) approach to develop their recommendations,
whereas most of the CPGs [16-20, 22, 25, 27, 28, 30, 32,
33, 35-37] used a systematic review of the literature and
critical appraisal of evidence (Table 1).

The methodological quality of CPGs

The overall agreement between appraisers was substantial
(ICC: 0.72; 95% 1C=0.68-0.8). The median scores per
AGREE II domain were: scope and purpose 90.7% (rang-
ing from 64.8% to 100%), stakeholder involvement 76.9%
(ranging from 27.8% to 96.3%); rigor of development 80.9%
(ranged from 27.1% to 92.4%); clarity of presentation 89.8%
(ranging from 50% to 100%); applicability 46.5% (ranging
from 12.5% to 87.5%); and editorial independence 91.7%
(ranging from 27.8% to 100%). Among all CPGs [16-37]
evaluated, six CPGs [17, 18, 20, 21, 34, 37] (27.3%) were
“recommended” by the reviewers for cline use; 12 CPGs [19,
22-27,30, 31, 33, 35, 36] (54.5%) were “recommended with
modifications”; and four CPGs [16, 28, 29, 32] (18.2%) were
“not recommended”. The median of the overall rate was 5
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Fig. 1 The selection process
of CPGs Records identified through database Additional records identified
= searching through other sources
.g (n=507) (n=45)
& MEDLINE (PubMed): 507
&
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]
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Records after duplicates removed
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@ Records screened R Records excluded
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Full-text articles assessed Full-text articles excluded,
z for eligibility > with reasons
3 (n=46) (n=24)
i) No CPG: 7
"" Wrong population: 4
Year of publication: 5
— Language: 1
Duplicates: 6
Full-text not available: 1
B
= Records included
Té (n=22)

(minimum 3, maximum 6) points. The standardized scores
across CPGs by domain in detail and the overall recommen-
dation for clinical use of the included CPGs are presented
in Table 2.

Table 3 shows the comparison of the AGREE II scores
by publication period. Overall, our analysis found no statis-
tically significant differences between the methodological
quality of recent CPGs (published in 2018-2022) and not
recent CPGs (published in 2012-2017) using the overall
AGREE II scores or by domains.

Discussion

CPGs are essential to provide evidence-based health ser-
vices, thus identifying high-quality CPGs in a specific
clinical area will contribute to their implementation and
clinician’s adherence. Therefore, this study looked to
appraise the methodological quality of CPGs on NSCLC,
to help clinicians and patients about the most suitable treat-
ments. Likewise, based on our knowledge, this study could
be considered the first one assessing CPGs on treatments for
NSCLC, using the AGREE II instrument.

@ Springer

Overall, the quality of CPGs providing recommenda-
tions on therapeutic interventions for NSCLC is moderate
with most CPGs [19, 22-27, 30, 31, 33, 35, 36] being rated
as “recommended with modifications” for clinical use. It
suggests that there is room for improving the methodo-
logical quality of CPGs on NSCLC if their weaknesses
are addressed. Among the deficiencies that need to be
addressed are: a) the lack of information on sources and
barriers to CPGs’ implementation; (b) the incorporation
of patients and other stakeholders in the CPG develop-
ment process, (c) the deficiency of patients’ views and
their preferences; and (c) the inadequate critical appraisal
of supporting evidence, especially of its limitations and
strengths. These findings are similar to previous reports
evaluating of methodological quality of CPGs in oncol-
ogy[38—41] and other medical disciplines [42—48], which
have concluded the quality of CPGs is substantially vari-
able, suggesting a huge chance for improvement. Similarly,
there are two previous studies[49, 50] evaluating CPGs
on lung cancer suggesting that CPGs in this field must be
improved, one[49] of them focused on the quality of CPGs
proving recommendations on complementary and integra-
tive medicine therapy such as social and spiritual support,
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Grading the recom-
weak

mendation

High/Intermediate /Low  Strong/moderate/

Level of evidence

Methods
SR and CAE

update

CPG
Yes

is an

Funding source
Professional
society

ment
Professional
organization

Country/ Region Language Level of develop-
English

USA

Year Organization
2022 ASCO

Stage IV Non-

Small-Cell
Without Driver
ASCO Living
Guideline [37]

Alterations:

Lung Cancer
opment and evaluation; /CO Catalan institute of oncology, JLCS Japan Lung Cancer Society, NCCN National comprehensive cancer network; NR not reported, SEOM the Spanish Society of

medical oncology, SEPAR The Spanish Society of Pneumology and Thoracic Surgery, SIGN Scottish Intercollegiate Guidelines Network, SMO The Mexican Society of Oncology, SR systematic

review of literature, USA United States of America

Medical Oncology, ASCO American Society of Clinical Oncology, ASTRO American society for radiation oncology, CAE critical appraisal of evidence, CCO Cancer Care Ontario, CENETEC
National Center for Technological Excellence in Health, ESMO European Society for Medical Oncology, GA Government agency, GRADE The grading of recommendations assessment, devel-

ACCP American College of Chest Physicians; AGREE II Appraisal of Guidelines for Research and Evaluation II instrument; AHS Alberta Health Services, AIOM The Italian Association of

Table 1 (continued)
Therapy for

CPG

self-care strategies, yoga, massage therapy, exercise, acu-
puncture, and nutrition/dietary supplements; whereas the
other[50] assessed the reporting quality of CPGs on lung
cancer using the International Reporting Items for Practice
Guidelines in Health Care (RIGHT) instrument. It is use-
ful to highlight that our findings might not be comparable
to these studies because they had other aims; to illustrate,
they did not focus on NSCLC treatments, exclusively;
moreover, one[50] of them used an instrument that cap-
tures different spheres of a CPG, thus, it is not comparable
to AGREE II tool[51].

Regarding the domain scoring, we would like to high-
light that the majority (5 out of 6) of AGREE II domains
scored over the threshold of adequate quality (60%); only the
“applicability” domain scored under this cut-off point, so it
was the domain with the lowest scores, while the “editorial
independence” and “scope and purpose” domains had the
highest scores. These findings could be considered similar
to some previous assessments of CPGs on cancers [38, 39,
49, 52] and other medical specialties[43, 44, 46, 47, 53-57],
which support that “applicability” and “scope and purpose”
domains are the ones with the lowest and highest scores,
respectively. Conversely, some reports suggest that domains
such as “rigor of development” [58] and “editorial inde-
pendence” [59] stand among those with the lowest scores.
Thus, it suggests that domain scores can vary depending on
fields or topics addressed in the CPGs. Overall, our findings
suggest that nowadays the CPCs including recommenda-
tions on NSCLC therapies usually do not provide explicit
instructions about financial sources, costs, barriers, facilita-
tors, additional materials, and other key factors to ensure
the implementation of their recommendations, whereas they
fully described their aims, the target population, potential
users, developers’ conflict of interest, funding sources, and
clinical questions to be addressed into the CPG. Therefore,
greater efforts are essential to improve their applicability
issues. Likewise, to improve clinicians’ adherence to these
CPGs and decrease the variability of decisions in clinical
practice, it is needed to disseminate appropriately the quality
of available CPGs in this area.

The main implications of this study are linked to improv-
ing CPGs’ development in this field, especially their
applicability, which can contribute with provide better
evidence-based practice and improve clinical outcomes of
people suffering from NSCLC. Likewise, the variation in
the methodological quality of the included CPGs highlights
the need to identify high-quality CPGs before implementing
their recommendations. To illustrate, it is widely known that
implementing recommendations from low-quality CPGs can
lead to negative effects on patients. Therefore, it is impor-
tant to make available high-quality CPGs on NSCLC that
could be a practical and genuine instrument for clinical
decision-making.
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Table 3 Comparison of the

AGREE II scores by publication AGREE II domains Not recent CPGs (n=11) Recent CPGs (n=11) p value*

period Median (%) IQR (%) Median (%) IQR (%)
Scope and purpose 92.6 13.0 88.9 29.6 0.365
Stakeholder involvement 77.8 7.4 70.4 27.8 0.438
Rigour of development 81.2 6.9 80.5 27.1 0.438
Clarity of presentation 90.7 9.3 88.9 11.1 0.365
Applicability 48.6 40.3 389 45.8 0.562
Editorial independence 94.4 8.3 88.9 139 0.243
Overall median 53 0.7 5.3 1.0 0.652

Mann—-Whitney U test; IQR The interquartile range

Among the limitations of this study are the language
barriers since we only included CPGs published in Eng-
lish and Spanish, which limits the external validity of our
results to CPGs published in other languages. Likewise,
another limitation could be our incapacity to identify non-
indexed CPGs. However, it has been reported that CPGs
that are not indexed have poorer quality compared to those
indexed [60]. This study also has some strengths, such as
the assessment of all CPGs was independently performed
by three appraisers with a substantial agreement using a
validated and reliable instrument. Moreover, a comprehen-
sive search was carried out to identify all relevant CPGs,
so it is not likely that relevant CPGs are missing. Thus, all
these processes provide trustworthiness to our findings.

Conclusion

Overall, the methodological quality of CPGs proving rec-
ommendations on the management of NSCLC is moder-
ate. Most CPGs were rated as “recommended with modi-
fications” for clinical use, and the “applicability” domain
scored lowest; thus, great efforts are needed to improve
the development and implementation of CPGs in this field,
which could contribute to the decision-making process
and lead better clinical outcomes in people suffering from
NSCLC.
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