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Abstract
Background: Evidence-based guidelines are expected to provide clinicians with explicit recommendations on how to manage
health conditions and bridge the gap between research and clinical practice. However, the existing practice guidelines(CPGs) vary in
quality. This study aimed to evaluate the quality of CPGs of kidney cancer.

Methods:We systematically searched PubMed, Embase, China Biology Medicine disc, and relevant guideline websites from their
inception to April, 2018. We identified CGPs that provided recommendations on kidney cancer; 4 independent reviewers assessed
the eligible CGPs using the Appraisal of Guidelines for Research and Evaluation (AGREE II) instrument. The consistency of evaluations
was calculated using intraclass correlation coefficients (ICC).

Results: A total of 13 kidney cancer CGPs were included. The mean scores for each AGREEII domain were as follows: scope and
purpose—76.9%; clarity and presentation—76.4%; stakeholder involvement—62.8%; rigor of development—58.7%; editorial
independence—53.7%; and applicability—49.4%. Two CPGs were rated as “recommended”; 8 as “recommended with
modifications”; and 3 as “not recommended.” Seven grading systems were used by kidney cancer CGPs to rate the level of evidence
and the strength of recommendation.

Conclusions:Overall, the quality of CPGsof kidney cancer is suboptimal. AGREE II assessment results highlight the need to improve
CPG development processes, editorial independence, and applicability in this field. It is necessary to develop a standardized grading
system to provide clear information about the level of evidence and the strength of recommendation for future kidney cancer CGPs.

Abbreviations: AGREE II= Appraisal of Guidelines for Research and Evaluation, CI= confidence interval, CPGs= clinical practice
guidelines, ICC = intraclass correlation coefficients, PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-
analyses, RCC = renal cell carcinoma.
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1. Introduction

An estimated 62,700 Americans were diagnosed with kidney
cancer and 14,240 died of the disease in 2016.[1] The vast
majority (greater than 90%) of kidney cancers are renal cortical
tumors known as renal cell carcinoma (RCC).[2] RCC comprises
approximately 3.8% of all new cancers in the western world; the
detection rate of RCC has been increasing in the past 10 years by
approximately 1.7% per year.[3] Since 2005, a number of new
targeted agents have come into the market for the treatment of
this disease.[4] Although many of these therapies showing
promising outcomes with improved progression-free survival
and overall survival, diagnosis, treatment, and management of
kidney cancer still remain the major challenge for clinicians.
Therefore, kidney cancer clinical practice guidelines (CPGs)

drafted by local, national, and international organizations have
been developed to standardize clinical practice and improve
effectiveness of management. Ideally, evidence-based guidelines
are expected to provide clinicians with explicit recommendations
on how to manage health conditions and bridge the gap between
research and clinical practice.[5] However, the existing CPGs vary
in quality and comprehensiveness, leading to difficulties with
standardization of care, adaptation, and implementation,
particularly in resource-limited settings. The usefulness of
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guidelines primarily depends on the quality, rigorous methodol-
ogy, and transparency of development.[6] It is important to
determine whether the recommendations are, indeed, based on
high-quality evidence.[7,8] At present, there is no literature
comparing and evaluating the strengths and weaknesses of all
available CPGs for the treatment of kidney cancer.
We aimed to assess and summarize the quality of all currently

available international kidney cancer CPGs by conducting a
critical review using the Appraisal of Guidelines for Research and
Evaluation (AGREE) II instrument.[9] We sought to identify gaps
limiting evidence-based practice, and highlight potential oppor-
tunities for improvement.
2. Materials and methods

We conducted a comprehensive evaluation of kidney cancer CPGs
using the AGREE II instrument, and the study was performed
according to the guidelines from Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA)[10] and some
related studies.[11–13] As it is a review of the previous works of
literature, approval of the ethics committee was not required.
2.1. Search strategy

PubMed, Embase, and China Biology Medicine disc databases
were systematically searched up to April, 2018.We combined the
terms “kidney cancer,” “renal cell carcinoma,” “renal tumor,”
and a filter to identify guideline documents (practice guideline [pt]
OR guideline [pt] OR guideline∗ [ti]). We also searched the
websites of guideline development organizations: Guidelines
International Network Web site (http://www.g-i-n.net/), Nation-
al Institute for Health for Health and Care Excellence website
(https://www.nice.org.uk/guidance), National Guideline Clear-
inghouse (https://guidelines.gov/), Scottish Intercollegiate Guide-
lines Network (http://www.sign.ac.uk/), Clinical Practice
Guidelines Portal website (https://www.clinicalguidelines.gov.
au/), New Zealand Guidelines Group website (https://www.
health.govt.nz/), BCGuidelines website (http://www.bcguide
lines.ca/alphabetical), AQuMed Database website (http://www.
aezq.de/aezq/publications). In addition, we searched Google
Search Engine and checked the references of all the related
guidelines to include more potential guidelines.
2.2. Inclusion and exclusion criteria

The inclusion criteria were as follows: complete guideline text is
available in English; guideline contains recommendations
regarding kidney cancer interventions; and the guideline should
be published after 2008. If the guideline had been updated, only
the most recent version was assessed. For every guideline
ultimately included, we thoroughly searched for accompanying
technical and supporting documents to better inform our
assessments. The following studies will be excluded: duplicate
guidelines, guidelines for patients, editorials, secondary or
multiple publications, and short summaries.
2.3. Guideline screening and data extraction

Two authors (L.M.X. and Y.P.J.) independently identified search
results to determine eligibility guidelines, and extracted the basic
information from included guidelines. Disagreements were
resolved by consulting the third expert adjudicator (L.Y.X.).
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2.4. Quality appraisal of guidelines

Four independent reviewers evaluated the quality of each kidney
cancer CPG according to AGREE II instrument,[14] which
includes 23 items on a 7-point Likert scale across 6 domains.
Each domain captures a unique dimension of the CPG quality:
scope and purpose, stakeholder involvement, rigor of develop-
ment, clarity and presentation, applicability, and editorial
independence. Items were scored based on a scale ranging from
1 (absence of item) to 7 (item is reported with exceptional
quality). The standardized score for individual domain, which
ranged from 0% to 100%, was calculated using the following
formula: (actual score�minimal possible score)/(maximal possi-
ble score�minimal possible score)�100%. AGREE II proto-
col[14] states that no overall score is calculated to determine if a
CPG is recommended or not recommended. Each guideline was
classified as: “recommended” for overall scores >60%, “rec-
ommended with modifications” for scores between 30% and
60%, and “not recommended” for scores <30%.[15]
2.5. Strength of recommendation and level of evidence

We extracted the level of evidence and the strength of
recommendations of each kidney cancer guideline if they adopted
evidence grading systems.
2.6. Statistical analysis

We calculated the standardized score of each domain for
individual included CPGs, and determined the number of
recommendations and the percentage distributions among
quality of evidence and strength of recommendation classes.
Agreement among 4 appraisers’ scores was tested using intraclass
correlation coefficients (ICCs) with 95% confidence interval (CI)
for each domain of all included guidelines.[16] As a previous study
described,[17] the ICCs between 0.01 and 0.20 were considered
minor, 0.21 to 0.40 fair, 0.41 to 0.60 moderate, 0.61 to 0.80
substantial, and 0.81 to 1.00 very good. A value of P <.05
indicated statistical significance. All tests were 2-sided. Statistical
analyses were conducted using Excel2010 and SPSS version 21.0
(SPSS Inc., Chicago, IL).
3. Results

3.1. Study selection

Figure 1 shows the flow how we identified and selected the
guidelines. The initial search yielded 1313 titles and abstracts, of
which 126 were excluded as duplicates and 1108 were removed
after reviewing abstracts. Full text identified was then performed
on a total of 79 articles, of which only 13[2,4,18–28] met inclusion
criteria.

3.2. CPG characteristics

A summary of the characteristics of the included CPGs was
presented in Table 1. Thirteen kidney cancer guidelines were
included in our study representing 12 different organizations and
spanning several countries. Of these 13 CPGs, 6[2,4,18,20,21,28]

were new, and the rest were updates; 12[2,4,18–28] were developed
in high-income countries and only 1[23] was from middle-income
country(China). The CPGs evaluated covered the different
types of kidney cancers: 8 guidelines[4,20,22–25,27,28] focus on
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Figure 1. Flowchart of kidney cancer guidelines searching and selection.
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RCC, 3[2,21,26] for renal mass and localized renal cancer, and
2[18,19] for all stages of kidney cancer. The majority (8) of CPGs
focused on the early management of kidney cancer,[2,18,19,21–
23,25,28] and others[4,20,24,26,27] focused on the diagnosis,
treatment, and follow-up.
3.3. CPG quality assessment (AGREE)
3.3.1. Consistency. The ICC values indicated that the overall
agreement among 4 appraisers received higher reliability scores,
ranging from 0.57 to 0.92 (Table 2). The ICCs for the AGREE
appraisal conducted by the 4 reviewers was lowest in the
“applicability” domain (0.57), highest in the “rigor of develop-
ment” domain (0.92), and the overall assessment was 0.79, which
indicated the intrareviewer item score agreement was good.
Domain scores of the AGREE II quality assessment are illustrated
in Table 2.

3.3.2. Domain 1: scope and purpose.This domain includes the
main objectives of the CPGs, the health questions, and the target
population. The mean score of kidney cancer GPGs in this
domain is 76.9%,with a standard deviation (SD) of 9.5%, and all
guidelines scored more than 50%. The lowest score was 63%,
from SEOM clinical guideline for treatment of kidney cancer
2017 (SEOM, 2017). The highest score was 90.3%, from the use
of targeted therapies in patients with inoperable locally advanced
3

or metastatic renal cell cancer: updated guideline 2017 (PEBC,
2017).

3.3.3. Domain 2: stakeholder involvement. This domain
focuses on the extent to which the CPG was developed by the
appropriate stakeholders and represents the views of its intended
users. Scores fluctuated remarkably with a mean score±SD of
62.85%±17.4%. Two (15.4%) kidney cancer guidelines scored
lower than 50%, of which the lowest was 24% from SEOM
(SEOM, 2017).

3.3.4. Domain 3: rigor of development. This domain inves-
tigates the method and process of evidence search, grading,
summary, and the formulation of the recommendations. The
mean score and SD for this domain was 58.7%±18.4%. Three
(23.1%) kidney cancer guidelines scored lower than 50%, of
which the lowest was 27% from Saudi Oncology Society and
Saudi Urology Association combined clinical management
guidelines (SOS, 2015).

3.3.5. Domain 4: clarity of presentation. This domain
addresses the presentation and format of guidelines. The mean
score and SD in this domain was 76.4%±13.8%. The lowest
score was 50% from Saudi Oncology Society and Saudi Urology
Association combined clinical management guidelines for renal
cell carcinoma (SOS, 2015).

http://www.md-journal.com


Table 1

The characteristics of included kidney cancer guidelines.

Guideline Origin Version
Institution/guideline development

group Focus of the guideline
Type of kidney

cancer
Development

method

Grading
system
used

Country
income

SEOM,2017[18] Spain First Spanish Society of Medical Oncology
and Spanish Oncology Genitourinary
Group

Management of kidney
cancer

Kidney cancer CB GRADE HIC

SCAN,2015[4] Singapore First The Singapore Cancer Network
Genitourinary Cancer Workgroup

Therapy of mRCC RCC EB None HIC

ASCO,2017[21] USA First American Society of Clinical Oncology Management of Small Renal
Masses

Renal tumors EB GLIDES HIC

EAU, 2015[22] Europe Update The European Association of Urology
Renal Cell Cancer Guidelines Panel

Management of RCC RCC EB GRADE HIC

AUA, 2017[2] USA First American Urological Association Evaluation and management
of renal masses
suspicious for RCC

Renal mass and
localized renal
cancer

EB GRADE HIC

PEBC, 2017[27] Canada Update The Genitourinary Guideline
Development Groups

Targeted therapies for locally
advanced or mRCC

Inoperable locally
advanced or
metastatic RCC

EB None HIC

AUA, 2013[2] USA Update Renal Cancer Guidelines Panel of the
American Urological Association

Follow-up and surveillance
the renal neoplasms

Localized renal
neoplasms

EB GRADE HIC

NCCN, 2017[19] International Update National Comprehensive Cancer
Network

Management of cell renal
carcinoma.

Clear cell and non–
clear cell renal
carcinoma

CB NCCN HIC

ESMO, 2016[24] Europe Update European Society for Medical Oncology Clinical practice guidelines RCC EB PHSGS HIC
CSCO, 2015[23] China Update Chinese Society of Clinical Oncology

kidney cancer panel
Management of RCC RCC EB GRADE MIC

CIRSE, 2016[20] Europe First Springer Science +Business Media
New York and the Cardiovascular
and Interventional Radiological
Society of Europe.

CIRSE Standards of practice
guidelines

Small RCC EB CIRSE HIC

AOS, 2012[28] Asia First Asian Oncology Summit Management of kidney
cancer

mRCC EB None All level

SOS, 2015[25] Saudi Update Saudi Oncology Society and Saudi
Urology Association

Management of patients
diagnosed with RCC

RCC EB NA HIC

CB= consensus-based, CIRSE=Cardiovascular and Interventional Radiological Society of Europe, EB=evidence-based, GRADE=Grading of Recommendations, Assessment, Development and Evaluation,
HIC=high-income country, MIC=middle-income country, mRCC=metastatic renal cell cancer, NA=not available.
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3.3.6. Domain 5: Application.This domain focuses on processes
related to CPG implementation such as organizational facilitators
and barriers, additional materials provided, cost implications,
and monitoring or audit criteria. The mean score and SD of this
domain was 49.4%±21.6%, among which 4 kidney cancer
guidelines scored less than 50%, with the lowest score of 3%
from SEOM clinical guideline for treatment of kidney cancer
(2017) (SEOM, 2017).

3.3.7. Domain 6: editorial independence. This domain con-
siders funders and competing interests of experts involved in
Table 2

Inter-rater reliability for each AGREE quality domain.

Domains ICC 95% CI P

Scope and purpose 0.656 0.044 0.913 .02
Stakeholder involvement 0.791 0.419 0.947 .001
Rigor of development 0.915 0.764 0.978 .000
Clarity and presentation 0.859 �4.168 0.529 .816
Applicability 0.569 �1.99 0.891 .053
Editorial independence 0.682 0.117 0.92 .014
Overall assessment 0.785 0.402 0.945 .002

AGREE=Appraisal of Guidelines for Research and Evaluation, CI= confidence interval, ICC=
intraclass correlation coefficients.

4

guideline development. The mean score and SD of this domain
was 53.7%±18.1%, and 5 scored less than 50%. The lowest
score of 25% came from Cardiovascular and Interventional
Radiological Society of Europe (CIRSE) guidelines on percuta-
neous ablation of small renal cell carcinoma (CIRSE, 2016) and
SEOM clinical guideline for treatment of kidney cancer (SEOM,
2017). The highest score was 79.2%, from European Association
of Urology Guidelines on Renal Cell Carcinoma 2015 (EAU,
2015).

3.3.8. Overall assessment. This assessment concerns “the
rating of body quality of the guidelines and whether the guideline
would be recommended for use in practice.” According to the
appraisal of the individual domains and overall scores, 2 kidney
cancer guidelines overall scored >60%, and were rated as
“recommended” by the appraisers; 8 were rated as “recom-
mended with modifications”; and 3 as “not recommended”
(Table 3).

3.3.9. Level of evidence and strength of recommendation.
Of the 13 included kidney cancer guidelines, 11[2,4,20–28] of them
were deemed evidence-based and 2[18,19] were deemed expert
consensus-based. Ten guidelines used grading systems to rate
the level of evidence and the strength of recommendation, among
which 3[2,23,26] adopted Grading of Recommendations,



Table 3

AGREE score by domain of each kidney cancer guideline.

Guideline

Scope and
purpose
(%)

Stakeholder
involvement

(%)

Rigor of
development

(%)

Clarity and
presentation

(%)
Applicability

(%)

Editorial
independence

(%) Overall recommendation

EAU, 2015[22] 84.70 81.90 81.30 87.50 62.50 79.20 Recommended
AUA, 2017[2] 83.30 81.90 76.60 84.70 68.80 70.80 Recommended
PEBC, 2017[27] 90.30 76.40 85.90 88.90 58.30 77.10 Recommended with modifications
ASCO, 2017[21] 86.10 81.90 77.10 83.30 59.40 54.20 Recommended with modifications
AUA, 2013[26] 87.50 69.40 70.80 80.60 55.20 75.00 Recommended with modifications
NCCN, 2017[19] 84.70 69.40 54.70 88.90 59.40 54.20 Recommended with modifications
ESMO, 2016[24] 73.60 52.80 54.20 81.90 67.70 54.20 Recommended with modifications
AOS, 2012[28] 67.00 39.00 38.00 55.60 33.30 42.00 Recommended with modifications
CSCO, 2015[23] 75.00 56.00 57.80 83.30 61.50 54.20 Recommended with modifications
SCAN, 2015[4] 68.00 60.00 50.00 60.00 28.00 46.00 Recommended with modifications
CIRSE, 2016[20] 71.00 64.00 51.00 84.70 67.70 25.00 Not Recommended
SEOM, 2017[18] 63.00 24.00 39.00 64.00 3.00 25.00 Not recommended
SOS, 2015[25] 67.00 61.00 27.00 50.00 16.70 42.00 Not recommended
Mean score± standard

deviation (SD)
76.9±9.49 62.8±17.42 58.7±18.39 76.38±13.79 49.36±21.61 53.7±18.13

Hou et al. Medicine (2019) 98:40 www.md-journal.com
Assessment, Development and Evaluation (GRADE) system
(AUA,2017; AUA,2013; CSCO,2015), 1 [21] used GLIDES
system (ASCO, 2017), 1[19] used NCCN system (NCCN,
2017), 1[24] used PHSGS system (ESMO, 2016), 1[20] used
CIRSE system (CIRSE, 2016), and 3[18,22,25] did not specify
(SEOM, 2017; EAU, 2015; SOS, 2015). Whereas, the codes of
level of evidence and strength of recommendation in different
grading systems vary (Table 4).
4. Discussion

The study evaluated the quality of kidney cancer CPGs published
after 2008, and 13 kidney cancer CPGs were included. Two
guidelines were rated as “recommended,” 8 as “recommended
with modifications,” and 3 as “not recommended.” Seven
grading systemswere used by kidney cancer CGPs to rate the level
of evidence and the strength of recommendation.
There may exist some kidney cancer CPGs published before

2008,[29,30] and were not updated, but the recommendations in
those guidelines had been outdated and could not be used in
practice according to IOM statements of CPGs.[31] Hence, we did
not include these CPGs in this review. Among the 13 kidney
cancer CPGs included, the highest mean scores were achieved in
scope and purpose, stakeholder involvement, and clarity and
presentation, whereas the main weaknesses across kidney cancer
CPGs were rigor of development, applicability, and editorial
independence. The European Association of Urology Guidelines
on Renal Cell Carcinoma 2015 (EAU, 2015), The Use of
Targeted Therapies in Patients with Inoperable Locally Advanced
or Metastatic Renal Cell Cancer: Updated Guideline 2017
(PEBC, 2017), and Renal mass and localized renal cancer: AUA
guideline (AUA, 2017) were the 3 CPGswith best results. Most of
the included CPGs were developed by high-income countries, and
are therefore minimally applicable in resource-limited settings.
Apart from this, the distribution of level of evidence and strength
of recommendations varied significantly among different kidney
cancer CPGs.
The appraisal CPGs obtained the lowest score in applicability

domain, suggesting that guideline developers have not paid
sufficient attention to potential barriers affecting practical
5

implementation of recommendations. Therefore, it is recom-
mended that there should be a pilot test for the applicability of
new guidelines before the release of clinical practice to ensure
their feasibility. Guideline groups should provide recommenda-
tions and address the barriers as much specificity as the evidence
permits.[32] The guideline developed by AUA (2017) [2] was
recommended (scoring 68.8%) in our appraisal as a good
example in future guideline development for this domain.
Kidney cancer CPGs also performed poorly in editorial

independence domain, information related to potential conflicts
of interest was scarce or not even mentioned, especially the
guidelines developed by SEOM, CIRSE, SOS, and AOS. Because
the conflicts of interest are the most common source of bias and
often under-reported, CPG developers should explicitly declare
whether potential conflicts of interest (such as between editorial
board and pharmaceutical or medical device manufacturer) will
impact on guideline drafting, including the rigorous vetting
process and the transparent and available rules for review.
Recently, some studies have reported that developers of CPGs
were affected by pharmaceutical or medical device manufac-
turers, so it is important to know how much these interactions
could have affected the recommendations.[33,34]

Rigor of CPGs mainly focuses on the methodological process
of guidelines development, because this domain can better reflect
the quality of CPGs than the other 5 domains. Even though vast
majority of guidelines contained references, many did not
explicitly describe literature search and selection methods, and
were ambiguous regarding how to appraise evidence and
formulate recommendations. This step is crucial to determine
whether the recommendations really depend on the best available
evidence. The low score might be caused by the poor
methodology and reporting, or unfamiliarity with criteria of
CPG development, or missing performance of external peer
review and updating process.
As we all know, adaptation of existing guidelines to clinical

practice may be a more valid and cost-effective means of
achieving high-quality guidelines worldwide.[35] To achieve this
aim, the majority of guidelines applied grading systems to rate the
quality of evidence so as to communicate clear message, quickly
and concisely to help guideline users, readers, and stakeholders to
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understand the confidence of estimate of the effects and the
strength of recommendations. The confidence of estimate of the
effects reflects the extent to which confidence in an estimate of the
effect is adequate to support a particular recommendation. Also,
the strength of guideline recommendation reflects the extent of
collective confidence that adherence to the recommendation will
do more good than harm.[36,37] However, we found different
grading systems with various systems of codes were used to rate
evidence and recommendations in kidney cancer CPGs, which
could confuse the guideline users to apply these guidelines.
Therefore, it is important to develop a standardized grading
system to provide clear information about the level of evidence
and the strength of recommendation for kidney cancer CPG
users, and good news is that we find some guideline organizations
such as the American Urological Association (AUA) begin to
adopt GRADE system instead of old systems in their new version
of guideline development handbooks.[2,26]

There are several strengths of our findings. On the one hand,
the strength of recommendations and level of evidence of each
kidney cancer guideline were carefully extracted if these guide-
lines adopted evidence grading systems, which may indicate the
overall quality of kidney cancer guidelines; On the other hand,
our authors have different academic backgrounds, including
methodological and medical experts, which ensured the
reliability of our conclusions.
Inevitably, our study has some limitations: Firstly, we only

included guidelines published in English; guidelines for some
other languages are not included and may affect the universality
of the results. Secondly, AGREE II instrument places emphasis on
methods of guideline development and the transparency of
reporting, but could not assess potential impacts of recommen-
dations on patient outcomes.[38,39]
5. Conclusions

Our analysis of current CPGs for the kidney cancer revealed that
methodological quality of CPGs was acceptable, but there is still
plenty of space for improvement, especially in the editorial
independence, applicability, and rigor of development in the CPG
development. Kidney cancer CPGs should develop recommen-
dations with the evidence of high quality, while minimizing bias
with compelling methodological rigor, openness, and transpar-
ency. If possible, CPGs should underline the demand for
additional studies to close the gaps in clinical care that has a
significant effect on patient outcomes.
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