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Abstract

Introduction: Robust, clearly reported clinical practice guidelines (CPGs) are essential for evidence-based
clinical practice. The Reporting Items for practice Guidelinesin Hea Theare (RIGHT) statement and
Appraisa of Guidelines for Research and Evaluation (AGREE) |1 instrument were published to improve
the methodological and reporting quality in healthcare CPGs.

Methods: We applied the RIGHT statement checklist and AGREE 1l instrument to 48 National
Comprehensive Cancer Network (NCCN) guidelines. Our primary objective was to assess the adherence
to RIGHT and AGREE Il items. Since neither RIGHT nor AGREE-II can judge the clinical usefulness of
aguideline, our study is designed to only focus on the methodological and reporting quality of each
guideline.

Results: The NCCN guidelines demonstrated notabl e strengths and weaknesses. For example, RIGHT
statement items 19 (conflicts of interest), 7b (description of subgroups), and 13a (clear, precise
recommendations) were fully reported in all guidelines. However, the guidelines inconsistently
incorporated patient values and preferences and cost, nor did they consistently describe the method for

assessing the quality and certainty of evidence. Regarding the AGREE Il instrument, the NCCN
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guidelines scored highly on the domains 4 (clear, precise recommendations) and 6 (handling of conflicts

of interest), but lowest on domain 2 (inclusion of al relevant stakeholders).

Conclusions: In thisinvestigation we found that NCCN CPGs demonstrate key strengths and weaknesses
with respect to the reporting of key items essential to CPGs. We recommend the continued use of NCCN

guidelines and adherence to the RIGHT and AGREE Il items. Doing so serves to improve the evidence

delivered to healthcare providers, thus potentially improving patient care.

Introduction

Raobust, clearly reported clinical practice guidelines (CPGs) are essentia for evidence-based
clinical practice. The Institute of Medicine recognizes CPGs as necessary reference material for
physicians seeking to optimize patient care." CPGs are capable of increasing the quality of patient care
and improving patient outcomes’, but the adoption of low-quality guidelines may result in widespread use
of ineffective treatments, inefficient practices, and harm to patients®*. Even though they are an essential
resource, CPGs have historically exhibited low-quality reporting.® The ramifications of low reporting
guality in CPGs are broad, but most pressing is the lack of a distinction between poor methods and poorly
reported methods. In practice, the two may be indistinguishable. For example, if CPG devel opers perform
anarrow, inadequate search of the literature, their subsequent recommendations may not be reproducible
or trustworthy. Similarly, if the CPG devel opers do not report their search strategy, the question remains
as to whether the recommendations are trustworthy. The quality of CPG reporting is as important asits
methodological quality.

In oncology, new drug approvals may result in rapid changesto patient care. Articulating the
available evidence, its strength, and its limitations to physiciansisvital. The National Comprehensive
Cancer Network (NCCN) — arguably the premier guideline organization in the United States® — has a
policy to update their CPGs “at |east annually.”” This policy of annual updates highlights the urgent need

for clear reporting of current and future CPGs.
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Two popular instruments exist for assessing the quality of CPGs in healthcare: The Reporting
Items for practice Guidelines in Heal Theare (RIGHT) statement® and the Appraisal of Guidelines for
Research and Evaluation (AGREE) |1 instrument®. The AGREE-II instrument includes items related to
the methodological (e.g., quality of search strategy, inclusion of stakeholder preferences) and reporting
quality of CPGs, whereas the RIGHT statement focuses solely on reporting quality (e.g., providing a
summary of recommendations, disclosure of funding source). Neither was created as a handbook for
developing guidelines. According to the RIGHT Statement authors, the RIGHT Statement is not designed
to assess the inherent quality of a guideline.® Rather, the RIGHT Statement is designed to complement
tools that are designed to assess the inherent quality of a guideline, such as the AGREE-II instrument.

Given the comprehensiveness and importance of the NCCN CPGs to oncology practice®, the aim
of thisinvestigation is to highlight the strengths and weaknesses in the reporting of NCCN guidelines. By
doing so, we aim to improve the delivery of oncology evidence to oncologists and improve patient care.
In this study we applied the RIGHT Statement and AGREE-I1 instrument to 49 NCCN guidelines for the

treatment of cancer by cancer site.

M ethods

Weretrieved al 49 NCCN guidelines on March 21, 2018. Prior to data extraction, CW, CC, and
DT reviewed the RIGHT statement and AGREE-II instrument manuals to become familiar with the
checklist items.2® We met and devised a Google Form for both tools. CW, CC, and DT extracted data for
al items from each tool. Since the NCCN does not detail their full methods in each CPG, and provides a
full explanation of many aspects of their methods on their website (www.nccn.org), we extracted data
from the CPG and website policy documents. Any discrepancies in data extraction were resolved via
consensus discussion. After extraction and validation of all Google Form responses, we exported these
responses to a Google Sheet. We used this Google Sheet to calculate summary statistics.

The design of the RIGHT Statement parallels other statements and reporting guidelines, such as

CONSORT for clinical trials or PRISMA for systematic reviews, and consists of a 35-item checklist and
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an Explanation and Elaboration document.®. For each of the items we assigned a numeric score of 1 (full
adherence), 0.5 (partial adherence), or O (no adherence). An example of partial adherence may beif aa
guideline provides a partial explanation of cancer epidemiology. Full explanation includes a description
of prevalence/incidence, morbidity, mortality, and burden (including financial). We present summary data
using the described scoring convention for each of the 35-items.

The AGREE-II instrument is organized differently, and consists of 23 items divided into 6
domains, with each item scored on a 1 (strongly disagree) to 7 (strongly agree) Likert-type scale. A
description of each domain is availablein Table 1. In accordance with the AGREE-II manual,’ we
calculated a scaled domain score for each domain for each CPG. The scaled domain scoreis calculated as
follows:

(Obtained Score — Minimum Score) + (Maximum Score — Minimum Score)
The scaled domain score can be converted to an average rating (1 to 7 scale) by multiplying the scaled
domain score by 7. The obtained score is calculated for each domain and is the sum of al rater scoresin
that domain. The minimum score is cal culated by multiplying the minimum item score (1, strongly
disagree), the number of raters (3, in this study), and the number of itemsin the domain. The maximum
scoreis calculated similarly, but substitutes the maximum item score (7, strongly agree) for the minimum
item score. Lastly, we made a judgement about whether the CPG should be recommended or not based
largely on the 6 scaled domain scores for each CPG.

Our primary objective was to assess CPG scores on the RIGHT statement and AGREE-I|
instrument. Since all NCCN guidelines were published after the RIGHT statement and AGREE-I|
instrument were published, they are al eligible for analysis. As neither the RIGHT statement or AGREE-
Il instrument can judge the clinical usefulness of a guideline, our study is designed to only focus on the

methodol ogical and reporting quality of each guideline.

Results
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Weidentified 49 NCCN CPGs for the treatment of cancer by site. The Uveal Melanoma CPG
was excluded because the Discussion section (the narrative section of NCCN guidelines) is under

development and not written.

RIGHT Satement

The NCCN guidelines were largely homogenous, and many key methodological items were
reported clearly in policy documents on the NCCN website. The standard deviation for 30 of the 35 items
(85.7%) was zero. Table 2 shows each NCCN guideline and its average score for all RIGHT statement
items.

Notable strengths of the NCCN CPGs were the reporting of conflicts of interest for all authors
(items 19a and 19b), complete description of pertinent subgroups (item 7b), and the clarity of CPG
recommendations (item 13a). Notable deficiencies were the description of stakeholder involvement (e.g.,
patient views and preferences) [item 144, the cost and resource implications of therapies (item 14b),
which outcomes were prioritized when formul ating recommendations (item 10b), and the approach to

assess the certainty of the quality of evidence (item 12).

AGREE-II

Table 3 shows the scaled domain scores for each NCCN CPG. Using the AGREE-II instrument
we were able to assess CPG scoresin six domains, each essential to a methodologically robust CPG. No
guideline scored extremely low for any domain. The fourth domain (Clarity of Presentation) and sixth
domain (Editorial Independence) scored the highest, overall. The Clarity of Presentation domain asks
whether the recommendations are specific and unambiguous, if alternative treatment options were
mentioned, and if the key recommendations are easily identifiable. The sixth domain asks questions about
the influence of the funding source on CPG development and whether conflicts of interest were disclosed.
The lowest, individual domain score was 36.1% in the Applicability domain for the acute lymphoblastic

leukemia CPG. This score indicates that average score (1 to 7 scale) for this domain was approximately
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2.5. With respect to overall domain scores across all guidelines, the Stakeholder Involvement domain
scored the lowest with an average score of 48.6% (e.g., 3.4 out of 7). The Stakeholder Involvement
domain asks questions related to the description of guideline development members, the incorporation of

target population views and preferences, and the identification of target users of the guidelines.

Discussion

In thisinvestigation we found that NCCN CPGs demonstrate key strengths and weaknesses with
respect to the reporting of key items essential to CPGs. For example, the NCCN CPGs require conflicts of
interest disclosure, clearly describe all pertinent subgroups, and delineate key recommendations. On the
other hand, the NCCN CPGs did not consistently describe how patient values and preferences were
incorporated into recommendations, the financial burden of the recommendations, or describe the
approach used to assess the certainty of the evidence underpinning the recommendations.

The AGREE-I! instrument® was devel oped to assess CPG quality in six, equally essential
domains ranging from describing the purpose of the CPG to the applicability of the CPG
recommendations. We found that they scored well enough to continue being recommended in clinical
practice, but key methodological items were not reported, thus highlighting areas where the delivery of
oncology evidence can be improved. Through applying the RIGHT Statement, which was created to be
used aongside the AGREE-II instrument, we confirmed that improvements in the reporting of several key
items would strengthen the impact of NCCN CPGs by increasing the clarity and comprehensiveness of
the recommendeations.

None of the NCCN CPGs described the process by which patient values and preferences were
solicited and incorporated into the guideline recommendations. The primary reason for incorporating
patient values and preferences into CPG recommendations is that recommendations that are aligned with
patient values may be more easily adopted and implemented'® 2. Until recently, there were no firmly
established processes for including patient values and preferences in CPG recommendations. To address

this gap, the GRADE (Grading of Recommendations Assessment, Devel opment and Evaluation) working
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group created the GRADE Evidence-to-Decision (EtD) framework™. Previously, the GRADE approach
has been used to assess the quality and certainty of evidence underpinning clinical practice guideline
recommendations. The NCCN CPGs do not currently use the GRADE approach, rather they seem to rely
on guideline development member assessments of the quality of evidence. Adoption of the GRADE
approach would improve the objectivity, applicability, and comparability of NCCN recommendations.
Concurrent adoption of the GRADE EtD framework would ensure the incorporation of patient values and
preferencesin al recommendations.

Additional, minor adjustments to the reporting of NCCN CPGs would improve the delivery of
oncology evidence. First, stating key research questions that formed the basis for treatment
recommendationsin PICO (Population, Intervention, Comparator, Outcome) format would guide
physicians through the purpose and scope of the guideline™ ™. It may be that, due to how comprehensive
the NCCN CPGs are, that listing all PICO-format questionsis not practical. Should this be the case, we
recommend including a section in the CPG that clearly describes the scope, limitations, and gaps in the
NCCN recommendations. A second, related adjustment includes listing the outcomes that were most
important when devel oping the CPG recommendations. For example, if efficacy outcomes are the
primary basis for the recommendations, or recommending one treatment over another, physicians would
benefit from that understanding.

In conclusion, we recommend the continued use of NCCN CPGs to guide oncologists in patient
care. We have outlined key recommendations that would improve the compl eteness of reporting and
increase transparency. These recommendations include the adoption of the GRADE and GRADE-EtD
approach, describing key questions in PICO format, and sorting which outcomes were important when
devel oping recommendations. We believe that adopting these recommendations will not only improve the

NCCN CPGs, but oncology clinical care aswell.

Disclosur es: The authors have no conflicts of interest.
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Description

RIGHT Statement

Domain 1. Basic Information

focuses on title, summary, list of new key terms, and corresponding developer (items 1a-c)

Domain 2. Background

description of health problem, aims, population, target users, and guideline devel opers (items 5-9b)

Domain 3. Evidence

key questions, outcomes, use of systematic reviews, approach to assess certainty of evidence (items
10a-12)

Domain 4. Recommendations

clarity and precision of recommendations, patient preferences, cost, other factors contributing to
recommendations (items 13a-15)

Domain 5. Review and quality assurance

external review and quality assurance (items 16-17)

Domain 6. Funding and declaration and
management of interests

roles of funding source and management of interests (items 18a-19b)

Domain 7. Other information

location of appendices, gapsin the evidence, guideline limitations (items 20-22).

AGREE Il instrument

Domain 1. Scope and Purpose

concerned with the overall aim of the guideline, the specific health questions, and the target
population (items 1-3).

Domain 2. Stakeholder Involvement

focuses on the extent to which the guideline was devel oped by the appropriate stakeholders and
represents the views of itsintended users (items 4-6).

Domain 3. Rigour of Devel opment

relates to the process used to gather and synthesize the evidence, the methods to formulate the
recommendations, and to update them (items 7-14).

Domain 4. Clarity of Presentation

deals with the language, structure, and format of the guideline (items 15-17).

Domain 5. Applicability

pertainsto the likely barriers and facilitators to implementation, strategies to improve uptake, and
resource implications of applying the guideline (items 18-21).

Domain 6. Editorial Independence

concerned with the formulation of recommendations not being unduly biased with competing
interests (items 22-23).

Table 1. Description of the seven RIGHT statement and six AGREE Il instrument domains.
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Guiddine Version Date of Publication Average (SD)

Acute Lymphoblastic 4 5519 3/12/2018 0.60 (0.43)
Leukemia
Acute Myeloid Leukemia  1.2018 2/7/2018 0.56 (0.45)
Systemic Light Chain - 514 11/3/2017 0.59 (0.45)
Amyloidosis
And Carcinoma 1.2018 2/6/2018 0.59 (0.45)
B-Cell Lymphomas 2.2018 2/26/2018 0.59 (0.45)
Basal Cell 1.2018 9/18/2017 0.56 (0.45)
Bladder Cancer 3.2018 3/14/2018 0.56 (0.45)
Bone Cancer 1.2018 8/29/2017 0.56 (0.45)
Breast Cancer 4.2017 2/7/2018 0.57 (0.44)
Cervical Cancer 1.2018 3/20/2018 0.54 (0.44)
Chronic Lymphocytic
Leukemia/Small 1.2018 10/25/2017 0.56 (0.45)
Lymphocytic Leukemia
Chronic Myeloid 4.2018 3/14/2018 0.56 (0.45)
Leukemia
Central Nervous System 4 541 1/24/2018 0.59 (0.45)
Cancers
Colon Cancer 2.2018 3/14/2018 0.59 (0.45)
Cutaneous B-Cell 1.2018 9/18/2017 0.51 (0.45)
Lymphomas
Dermatofibrosarcoma. 4 5519 3/16/2018 0.56 (0.45)
Protuberans
Esophaged and E.G. 1.2018 3/16/2018 0.56 (0.45)
Junction Cancers
Gastric Cancer 2.2018 9/26/2017 0.59 (0.45)
Hairy Cell Leukemia 1.2018 2/15/2018 0.59 (0.45)
Head/Neck Cancers 1.2018 2/14/2018 0.53 (0.45)
Hepatobiliary Cancers 1.2018 12/20/2017 0.56 (0.45)
Hodgkin Lymphoma 3.2018 2/6/2018 0.57 (0.44)
Kapos Sarcoma 22018 2/26/2018 0.56 (0.45)
Kidney Cancer 2.2018 1/19/2018 0.56 (0.45)
gye' odysplastic 1.2018 9/18/2017 0.57 (0.44)

yndromes
Melanoma 4.2018 2/12/2018 0.59 (0.45)
Merkel Cell Carcinoma  2.2018 2/15/2018 0.57 (0.44)
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Mesothelioma 2.2018 9/7/2017 0.56 (0.45)
Myel oproliferative 3.2017 6/13/2017 0.56 (0.43)
Neoplasms
Multiple Myeloma 3.2018 2/21/2018 0.56 (0.45)
Neuroendocrine and
Adrera Tumore 1.2018 11/9/2017 0.56 (0.45)
gon'sm""” Cell Lung 22018 3/9/2018 0.56 (0.45)
ancer
Oceult primary 3.2017 9/11/2017 0.57 (0.44)
Ovarian Cancer 1.2018 1/8/2018 0.56 (0.45)
Pancreatic 2.2018 1/10/2018 0.56 (0.45)
Adenocarcinoma
Penile Cancer 2.2018 3/8/2018 0.59 (0.45)
Prostate Cancer 1.2018 3/14/2018 0.59 (0.45)
Rectal Cancer 2.2018 1/17/2018 0.56 (0.45)
Soft Tissue Sarcoma 1.2018 10/31/2017 0.56 (0.45)
Squamous Cell Skin 22018 10/5/2017 0.57 (0.44)
Cancer
Small Cell Lung Cancer ~ 1.2018 9/6/2017 0.53 (0.45)
T-Cell Lymphomas 3.2018 2/22/2018 0.61 (0.44)
Testicular Cancer 2.2018 2/16/2018 0.56 (0.45)
Thymomasand Thymic ,1¢ 2/16/2018 0.59 (0.45)
Carcinoma
Thyroid Carcinoma 2.2017 5/17/2017 0.56 (0.45)
Uterine Neoplasms 1.2018 10/13/2017 0.56 (0.45)
Vulvar Cancer 1.2018 10/27/2017 0.59 (0.45)
Waldenstrom's 1.2018 3/7/2018 0.56 (0.45)

M acrogl obulinemia

Table 2. Adherenceto RIGHT Statement items (n = 35) by each included
NCCN guideline (n = 48).
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Guideline

Acute Lymphoblastic
Leukemia

Acute Myeloid Leukemia

Systemic Light Chain
Amyloidosis

Ana Carcinoma
B-Cell Lymphomas
Basal Cell

Bladder Cancer
Bone Cancer

Breast Cancer

Cervica Cancer

Chronic Lymphocytic
Leukemia/ Small
Lymphocytic Leukemia
Chronic Myeloid
Leukemia

Central Nervous System
Cancers

Scopeand Stakeholder

Purpose Involvement

Scaled
percent

77.8%

79.6%

42.6%

72.2%

74.1%

77.8%

74.1%

77.8%

79.6%

68.5%

83.3%

70.4%

77.8%

Scaled percent Scaled percent Scaled percent Scaled percent Scaled percent

42.6%

38.9%

50.0%

37.0%

50.0%

53.7%

42.6%

51.9%

50.0%

51.9%

51.9%

40.7%

53.7%

Rigor of
Development

61.8%

59.0%

57.6%

54.9%

56.9%

61.8%

57.6%

67.4%

70.8%

63.9%

57.6%

65.3%

58.3%

Clarity of
Presentation

85.2%

87.0%

74.1%

81.5%

81.5%

85.2%

90.7%

85.2%

79.6%

87.0%

83.3%

87.0%

81.5%

Applicability

36.1%

40.3%

48.6%

40.3%

52.8%

62.5%

51.4%

59.7%

62.5%

63.9%

65.3%

45.8%

66.7%

Editorial
I ndependence

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

94.4%

Overdl
Assessment

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement

Recommend with
improvement
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Colon Cancer

Cutaneous B-Cell
Lymphomas

Dermatofibrosarcoma
Protuberans

Esophageal and E.G.
Junction Cancers

Gastric Cancer

Hairy Cell Leukemia
Head/Neck Cancers
Hepatobiliary Cancers
Hodgkin Lymphoma
Kaposi Sarcoma

Kidney Cancer

Myel odysplastic
Syndromes

Melanoma
Merkel Cell Carcinoma

Mesothelioma

Myel oproliferative
Neoplasms
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Multiple Myeloma

Neuroendocrine and
Adrenal Tumors

Non-Small Cell Lung
Cancer

Occult primary

Ovarian Cancer

Pancreatic
Adenocarcinoma

Penile Cancer
Prostate Cancer
Rectal Cancer

Soft Tissue Sarcoma

Squamous Cell Skin
Cancer

Small Cell Lung Cancer
T-Cell Lymphomas

Testicular Cancer

Thymomas and Thymic
Carcinoma

Thyroid Carcinoma
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Uterine Neoplasms 74.1%
Vulvar Cancer 79.6%
Waldenstrom's 24.1%

Macroglobulinemia

Average Scaled Domain

0
Score 73.9%

53.7%

42.6%

55.6%

48.6%

64.6%

63.9%

66.0%

62.4%

87.0%

85.2%

87.0%

84.4%

Table 3. Scaled AGREE |1 domain score for al included guidelines (n = 48).
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