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1. ABBREVIATIONS

AACE: American Association of Clinical
Endocrinologists

ADA: American Diabetes Association

AAFP: American Academy of Family
Physicians

ACP: American College of Physicians

ACCP: American College of Chest
Physicians

AGREE Instrument: the Appraisal of
Guidelines for Research and Evaluation for
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BTS-SCG: British Thoracic Society and
Society of Cardiothoracic Surgeons of
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CPG: clinical practice guideline
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DM: Diabetes Mellitus
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DS: Domain Score
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EGTM: European Group on Tumour Markers
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de Lutte Contre le Cancer

GGT: Gamma-Glutamyl Transferase

GPAC: Guidelines and Protocols Advisory
Committee
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IDF: International Diabetes Federation

IFCC: International Federation of Clinical
Chemistry and Laboratory Medicine

Kaiser P: Kaiser Permanente
LD: Lactate Dehydrogenase
NAC: North America Conference

NACB: National Academy of Clinical
Biochemistry

NICE: National Institute for Clinical
Excellence

NHMRC: National Health and Medical
Research Council

NHS: the National Health Service of the
United Kingdom

NSCLC: Non-Small Cell Lung Cancer
NSE: Neuron-Specific Enolase
NZG: New-Zealand Guidelines Group

PRODIGY: The NHS Clinical Knowledge
Summaries

SE: Standard Error

SEMDSA: Society for Endocrinology,
Metabolism and Diabetes of South Africa.

SGOT: Serum Glutamic-Oxaloacetic
Transaminase

SIGN: Scottish Intercollegiate Guidelines
Network

SOGC: Society of Obstetricians and
Gynaecologists of Canada

SPLF: Société de Pneumologie de Langue
Francaise

TPA: Tissue Polypeptide Antigen

USPSTF: U.S. Preventive Services Task
Force

WHO: World Health Organisation



2. INTRODUCTION

The most commonly used definition of evidence-based medicine is the
conscientious, explicit, and judicious use of current best evidence in making
decisions about the care of the individual patients. The practice of evidence-based
medicine (EBM) means integrating individual clinical expertise with the best
available external clinical evidence from systematic research (1). Extending the
application of the principles of evidence-based medicine to all professions associated
with health care, including purchasing and management introduced a new term, the
evidence-based health care.

The health care industry of the 21st century faces huge challenges worldwide,
such as demographic explosion, increased incidence of chronic diseases, scientific
and technological advancements, rapid development in information technology, as
well as increasing expectations of society and growing personal responsibility for
one’s own health. Since resources are scarce costs and cost-effectiveness of health
care have become top priority for society and governments all over the world (2).
The science of evidence based medicine evolved in response to these challenges and

expectations as shown in Figure 1 (3).

Figure 1 Evolution of evidence based health care (3)
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In 1997 the Committee of Ministers of the Council of Europe recommended the

evidence-based guidelines implementing the quality improving system (4). In 2001



they recommended a coherent and comprehensive national policy framework for the
production, appraisal, updating and active dissemination of evidence-based clinical
practice guidelines (CPGs). The main aim was to support and promote good clinical
practice in the best interest of the patient and to improve the quality and effectiveness
of health care (5). National Health Service of the United Kingdom (NHS), first in
Europe, incorporated the evidence-based medicine methods into their strategy of
clinical effectiveness (Figure 2) (6). They recognized that health policies and health
care systems should be based on the best available evidence and clinical practice
guidelines (CPGs) are useful tools for making more rational clinical decisions. The
processes and outcomes of care should be regularly audited and should demonstrate

that the delivery of care reflects adopted guidelines and protocols.

Figure 2 Clinical effectiveness strategy (6)
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Clinical practice guidelines aim to for improve the quality of health care
delivery and strengthen the position of the patient. According to the definition of the
Institute of Medicine, clinical practice guidelines (CPGs) are systematically
developed statements to assist practitioner and patient decisions about appropriate

health care for specific clinical circumstances (7).



CPGs are developed to (7):

e disseminate best practice based on systematically appraised scientific
evidence;

e decrease practice variation;

e improve the reliability of medical decisions by use of standardized criteria;

e improve quality of care and outcomes of patients;

e decrease harm to patients and the misfortune of professional misconduct and
court cases;

® increase explicitness, transparency, patient information and autonomy of
choice, thus facilitating ethical practice;

e facilitate training, education and continuous professional development;

e help target research to areas of uncertainty;

¢ inform policymakers, payers and managers;

e decrease costs and improve clinical and cost-effectiveness.

There is an exponentially rising interest toward CPGs in the medical literature
and several organisations developed methodological manuals or so-called
“Guidelines for guidelines”. In 1997 an international initiative was set up by the
European Community to compare the recommendations of guidelines covering the
same topic area. Significant discrepancies were revealed in the process and reporting
of the development of CPGs which led to the preparation of the AGREE (Appraisal
of Guidelines for Research and Evaluation for Europe) Instrument (8) in 2000
(www.agreecollaboration.org). The AGREE Instrument is a standardized, generic

and validated checklist (9-10) endorsed by WHO and the European Council for the

critical appraisal of clinical practice guidelines. In 2001 the European Council
initiated the harmonisation of health information and founded Guidelines
International Network (11). A number of international organisations such as the
WHO are also members but the numbers of organisational members and partners has
grown to 86 representing 37 countries from all continents. Its aim is to improve the
quality of health care by promoting systematic development of clinical practice

guidelines and their application in clinical practice (http://www.g-i-n.net/).

We found only one relevant narrative review (12) in the literature, initiated by

the Committee on Evidence-based Laboratory Medicine of the International



Federation of Clinical Chemistry and Laboratory Medicine (IFCC), which adapted
methods of evidence-based guideline development to the field of laboratory
medicine. This review provided an algorithm for the development process (Figure 3)
and defined specific reporting standards related to the laboratory aspects of

diagnostic recommendations (Table 1).

Figure 3 The process of evidence-based guideline development (12)
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Due to these international efforts one would expect that the main steps of
clinical practice guideline development are well harmonised and these methods
would be implemented when diagnostic recommendations are developed in a
multidisciplinary process and when high quality recommendations are adapted to
national or local use.

Although methods for systematic reviewing of the literature and for the
development of evidence-based recommendations, particularly in the field of
therapeutics have been published and harmonised, the methodological quality of
practice guidelines has been widely criticized (13-19). Most of these CPGs made
therapeutic recommendations. Quality of CPGs in diagnostic fields and their impact

in practice has been less well studied.



As effective treatment depends on effective diagnosis, diagnostic
recommendations, based on poor quality evidence, may harm patients and contribute
to inefficient health care delivery. Recommendations for the clinical use of tests, as
diagnostic interventions, should therefore also fulfil the criteria of evidence-based
guideline development. High methodological quality of CPGs requires that the
potential biases of CPG development have been addressed adequately and that the
recommendations, addressing both therapeutic and diagnostic interventions, are

equally valid, and feasible in practice.

Table 1 Laboratory — related reporting standards by IFCC (12)

Preanalytical information

Prevalence of the conditions

When to request/not to request a test
Diagnostic algorithm

Patient preparation

Timing and frequency of testing
Sample type and handling of specimens
Biological variations

Postanalytical information

e Medical decision limits
Laboratory-related outcomes
Diagnostic sensitivity, specificity
Predictive values
Interpretation of tests

Analytical information

e Selections and validation of test methods
Detection limit, sensitivity, specificity
Imprecision, bias, quality goals
Standardization
Internal and external quality control
Interferences

Other information

e  Turnaround time
Where test is done (e.g. accreditation)
Quantifications and competence
Organizational and cost implications
Areas for further research

3. AIMS AND OBJECTIVES

Based on the known shortcomings of CPGs in therapeutic interventions, the key
aims of my study were to investigate the methodological quality and content validity

of CPGs primarily related to laboratory medicine. For objective assessments of the



quality of diagnostic CPGs we investigated the availability and applicability of
generic guideline appraisal tools and methodologies to laboratory related
recommendations. We investigated whether CPG development teams use appropriate
and explicit methods for making diagnostic recommendations; and whether
diagnostic CPGs meet basic reporting standards, or if not, what can be the reasons for
such findings. We were also interested in differences between CPGs that are
primarily diagnostic compared to those that are combined with therapeutic
recommendations. We assessed whether there is a link between methodological

rigour and quality and content validity of recommendation.

This thesis is a collection of work carried out over a period of just under 4 years.
For our aims we addressed the following key questions:
e s there an easily applicable tool for the assessment of the quality diagnostic
CPGs?
e What is the methodological quality of CPGs especially that of laboratory
related recommendations?
® Are diagnostic and therapeutic CPGs different in their methodological
quality?
e [s there any relationship between the characteristics and methodological
quality of diagnostic CPGs?
® Do diagnostic CPGs meet basic reporting standards?
e [s there any correlation between methodological quality and validity of

content of CPGs?

4. METHODS

4.1. Topic selection, search and selection strategy of clinical practice guidelines

For our investigations we have chosen two public health priority areas that
have implications for laboratory medicine. One of them was the management of
diabetes mellitus (DM). This global health care problem is facilitating many
organisations and countries to improve and standardize the diagnosis and treatment
of DM and to issue guidance on best practices. In this area there is a world-wide

consensus and there are well-established and studied laboratory markers, such as



glucose, HbA1C, urinary albumin and protein for the diagnosis and monitoring of
the condition. The other topic was related to oncology and focused on the
management of non-small-cell-lung-cancer (NSCLC) patients. In this medical field
there is more controversary about which laboratory test should be used for
prognosing disease status. However existing systematic reviews (20-22) provided a
good opportunity to compare the methodological quality and validity of content of
recommendations on the management of NSCLC patients.

Systematic literature search was carried out to retrieve diagnostic CPGs. The
aim of the search was to obtain a representative sample of CPGs, published in
English between 1 January 1999 and 31 December 2007, that can be easily accessed
and which are therefore likely to be read and used in many countries. We carried out
manual and electronic searches for laboratory related guidelines in PubMed using
broad search terms to capture as many relevant CPGs as possible (i.e. a high
sensitivity search) strategy. In PubMed, one reviewer applied a broad search
strategy, using the Clinical Queries filter “systematic[sb]”, which is capable of
retrieving systematic reviews and/or CPGs (23). This term was combined with the
laboratory-specific MeSH terms of “Clinical Laboratory Techniques” [MeSH] AND
systematic[sb] OR “Laboratory Techniques and Procedures” [MeSH] AND
systematic[sb] (24). Another independent reviewer searched in electronic journals,
using the keywords “guideline” AND “diabetes”, and in dedicated GL databases and
websites of professional organizations. The complete list of databases searched is
shown in Table 2.

Then we restricted searching to CPGs for DM, published in English, and to
CPGs for NSCLC published in English and French. Two independent reviewers
applied the following inclusion criteria: the publication fulfilled the definition of
CPGs (7) and dealt with the use of laboratory tests for the diagnosis or monitoring of
DM and NSCLC; the CPGs were publicly available in a peer-reviewed journal;
and/or in nationally- or internationally-endorsed CPG databases. If several updates of
the CPG were available during the studied time period, only the latest version was

selected (Figure 4).



Table 2 Databases used in searching for CPGs

Professional associations
e The American Association of Clinical Endocrinologists (http://www.aace.com)
American College of Physicians (http://www.acponline.org)
Royal College of Physicians (http://www.rcplondon.ac.uk/index.asp)
American Academy of Family Physicians (http:/www.aafp.org)
Canadian Diabetes Association (http://www.diabetes.ca)
American Diabetes Association (http:/www.diabetes.org)
International Diabetes Federation (http://www.idf.org)
Alberta Medical Association (http://www.albertadoctors.org)

Electronic Guideline Databases
e Clinical Practice Guidelines and Protocols in British Columbia (http://www.hlth.gov.bc.ca)
Scottish Intercollegiate Guidelines Network (http://www.sign.ac.uk)
Guidelines-International-Network (G.L.N) (http://www.g-i-n.net)
CDC Task Force on Community Preventive Services (http://www.thecommunityguide.org)
SCHARR database (http://www.shef.ac.uk/~scharr/ir/guidelin.html)
US National Guideline Clearing House (http:/guideline.gov)
US Agency for Healthcare Research and Quality (http://www.ahrg.com)
The Canadian Task Force on Preventive Health Care (http://www.ctfphc.org)
German Agency for Quality in Medicine (http://www.aezq.de)
Guidelines Information Service (http://www.leitlinien.de)
New Zealand Guidelines Group (http://www.nzgg.org.nz)
Australian National Health and Medical Research Council
http://www.health.gov.au/nhmrc/publications)
National Institute for Clinical Excellence (http://www.nice.org.uk)
e (Clinical Practice Guidelines (http:/www.ogh.on.ca/library/cpg.htm)

Figure 4 Selection of CPGs
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v
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« Duplicate publication n=1
- Inappropiate topic n=3
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« Local protocols n=
« Parts of one guideline n=3

(4-part guideline merged into one)
Excluded NSCLC CPGs n=0
y
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4.2. Evaluation of the methodological quality of clinical practice guidelines

4.2.1. Appraisal tool and its applicability to diagnostic guidelines (Paper I)
We chose the AGREE Instrument (8) a standardized, generic and validated
checklist for the evaluation of the methodological quality of CPGs. We used this

instrument with its accompanying Training Manual (8). The Instrument consists of

10



23 criteria (Items) (Table 3). These criteria are grouped into 6 domains (D) which
assess scope and purpose, stakeholder involvement, rigor of development, clarity and
presentation, applicability and editorial independence of CPGs. More than 2
reviewers need to assess the fulfilment of the AGREE criteria independently on a 4-
point Likert scale. The assessors had formal training

in using the AGREE Instrument both at local and international workshop, and took
part in
Table 3 The 23 items and 6 domains of AGREE Instrument (8)

Scope and purpose

Item 1 | The overall objective(s) of the guideline is (are) specifically described.

Item 2 | The clinical question(s) covered by the guideline is (are) specifically described.

Item 3 | The patients to whom the guideline is meant to apply are specifically described.
Stakeholder involvement

Item 4 | The guideline development group includes individuals from all relevant professional groups.
Item 5 | The patients' views and preferences have been sought.

Item 6 | The target users of the guideline are clearly defined.

Item 7 | The guideline has been piloted among target users.

Rigour of development
Item 8 | Systematic methods were used to search for evidence.
Item 9 | The criteria for selecting the evidence are clearly described.

Item 10 | The methods used for formulating the recommendations are clearly defined.
The health benefits, side effects and risks have been considered in formulating the
recommendations.

Item 11

Item 12 | There is an explicit link between the recommendations and the supporting evidence.
Item 13 | The guideline has been externally reviewed by experts prior to its publication.

Item 14 | A procedure for updating the guideline is provided.

Clarity and presentation

Item 15 | The recommendations are specific and unambiguous.

Item 16 | The different options for management of the condition are clearly presented.

Item 17 | The key recommendations are easily identifiable.

Item 18 | The guideline is supported with tools for application.

Application

Item 19 | The potential organisational barriers in applying the recommendations have been discussed.
Item 20 | The possible cost implications of applying the recommendations have been considered.
Item 21 | The guideline presents key review criteria for monitoring and/or audit purposes.
Editorial independence

Item 22 | The guideline is editorially independent from the funding body.

Item 23 | Conflicts of interest of guideline development members have been recorded.

a pilot study to assess consistency of their ratings before the larger DM and NSCLC
studies were carried out. Domain scores (DS) were calculated from the individual
item scores of each assessors and expressed in percentages. Finally, all assessors had
to select one out of 4 options (“strongly recommended”, “recommended with
provisos or alterations”, “would not recommended”, “unsure”) judging the overall
performance of the CPG and whether it can be recommended for use in practice.

In order to test the applicability of AGREE Instrument to diagnostic CPGs and

to pilot test the use of this appraisal tool, we selected 4 most commonly cited and
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used primarily diagnostic CPGs for DM. Each CPG was independently evaluated by
seven assessors, and aggregated scores were calculated for each domain. We
assessed the agreement between reviewers by statistical methods. Cronbach’s alpha
was calculated using standardized domain scores of assessors to measure internal
consistency in each domain. Interclass correlations (ICC) were calculated to assess
reliability within each domain.

We also tried to create a statistical null-based order for rating methodological
quality of CPGs based on their final domain scores (DS). The four guidelines were
compared using one-way ANOVA and ANOVA using repeated measurements. The

level of significance was defined at p<0.05.

4.2.2. Method of appraisal of diabetes mellitus and non-small cell lung cancer
guidelines using the AGREE Instrument

Each CPG was appraised by 4 trained assessors. We used the AGREE
Instrument as described (8), but based on our results of pilot study we applied more
stringent criteria for handling disagreements between assessors. We did not calculate
aggregated domain scores automatically without comparing the individual item
scores of assessors. If the difference in item scores between assessors was more than
2, the disagreements were resolved by discussion and consensus.

We appraised the methodological quality of NSCLC CPGs by the AGREE
Instrument as described above except for changing the overall assessment
terminology of AGREE (‘“strongly recommended”, “recommended with provisos or
alterations”, “would not recommended”, “unsure”) to “very good”, “good”, “not so

good”, or “dubious” because we thought that this would lead to an easier

understanding of the relation of methodological quality and content validity.

4.3. Statistical methods

4.3.1. Correlation between the characteristics and methodological quality of
clinical practice guidelines

In order to assess any correlation we created subgrouped CPGs based on their
source, scope, length, origin and whether they were supplemented with a guideline
methods manual. We also investigated the quality of guidelines according to the date
and type of publication. In the statistical analyses, the mean item and standardized

domain scores of CPG subgroups were compared by the Kruskal -Wallis test. The
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level of significance was set at p<0.01 because of multiple comparisons. All analyses
were performed using SPSS for Windows, version 13.

Furthermore, in the DM CPG study we investigated whether the CPG contained
information that reflecting on evidence-based guideline methodology but was not
covered in depth by the AGREE Instrument. This included questions whether the
CPG contained 1) an evidence table, 2) a description of the grading system, 3) graded
recommendations, 4) an expiry or review date? All reviewers checked the availability
of these additional items and results were summarized by one independent assessor.

We collated data in a table and used descriptive statistics (relative frequency).

4.3.2. Evaluation of differences between primarily diagnostic and combined
clinical practice guidelines

In order to evaluate if methodological quality is dependent on the scope of
CPGs, we assessed the 26 DM CPGs by scope. We also made an overview of
published studies which used to AGREE Instrument irrespective of the scope of
guidelines.

We created two subgroups of DM CPGs based on their scope (i.e. diagnostic if
the CPG was primarily covering the laboratory diagnostic aspects of the condition, or
combined if the CPG had both diagnostic and therapeutic recommendations). For
investigating difference between “purely diagnostic” and “combined” CPGs in depth
pair-wise comparisons were carried out using the Mann-Whitney U test with
Bonferroni correction. The level of significance was set at p<0.01 because of
multiple comparisons. All analyses were performed using SPSS for Windows,

version 13.

4.3.3. Evaluation of the fulfilment of basic diagnostic reporting standards

For investigating whether diagnostic CPGs meet additional reporting standards
(25) that are not covered in depth by AGREE, we assessed the presence of the
following items thought to be important for the correct use and interpretation of test
results: 1) prevalence, 2) diagnostic accuracy of tests, 3) pre-analytical, and 4)
analytical specifications. All reviewers checked the availability of these items and
results were summarized by one independent assessor.

The frequency of reporting specific laboratory information in different

guideline subgroups was compared with the Fisher's exact test. The level of
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significance was set at p<0.01 because of multiple comparisons. All analyses were

performed using SPSS for Windows, version 13.

4.4. Systematic reviewing techniques to compare methodological quality in
other medical fields

To compare the methodological quality of CPGs across all medical
subspecialties, we systematically reviewed the literature that used the AGREE
Instrument for such evaluation and compared our findings. We searched
electronically in Medline in May 2007 with the following key word combinations:
(("Guideline "[Publication Type] OR "Guidelines as Topic"[Mesh] OR "Guideline
Adherence"[Mesh] OR "Practice Guideline "[Publication Type]) AND quality) AND
AGREE) without using any language limits. Data on the topics, origin, number and
publication dates as well as the AGREE domain scores of each study and collected

and presented in a summary table and a diagram.

4.5. Methods of the evaluation of relationship between methodological quality
and validity of content of guidelines

For linking methodological quality to content validity two assessors extracted
all laboratory-related recommendations from the 11 guidelines selected for review.
Validity of recommendations was investigated regarding the use of tumor markers
and other more global laboratory tests in NSCLC, based on a systematic review of
the evidence (20), which was updated in 2002 and 2004 (21-22). Methodological
quality was assessed as described before with slightly modified expression of scores

(i.e. very good, good, not so good, or dubious).

5. RESULTS
5.1. Applicability of the AGREE Instrument to diagnostic guidelines (Paper I)

Our team (7 laboratory specialists) assessed four most well-known and widely
used CPGs for the diagnosis and monitoring of DM. This exercise was carried out to
test the applicability of the AGREE Instrument to diagnostic CPGs and as a training
set for using this appraisal tool and investigated inter-rater variability (26-29). Item
scores of the 7 assessors are shown in Table 4. The calculated domain scores and the
overall assessments are presented in Table 5 with statistical data about the level of

agreement of appraisers and their ratings of CPGs.

14



The agreement between assessors was acceptable based on statistical
calculations (ICC: 0.68-0.91, Cronbach’s alpha: 0.63-0.90), except for the S5th
domain (ICC: 0.02, Cronbach’s alpha: 0.23; for explanation see text below) (Table
5). We have noted some discrepancy between statistical judgements of agreement
and the comparison of each item score of each appraiser. In some cases (e.g. for
WHO in D1) in spite of the acceptable results of ICC and Cronbach’s alpha there
was a relevant difference in individual scores of appraisers in the same domain
ranging from 11% to 78% and in the same item (from 1 to 4 scores) (Table 4). Such
kind of disagreement was not acceptable in our study design therefore we decided
not to use the calculation of ICC and Cronbach’s alpha in subsequent analysis, but
rather we reach consensus for each item where disagreement is grater than 2
scores/item.

When CPGs were rated according to domain scores with pair-wise comparisons
by ANOVA (Table 5), the NICE guideline had a significantly higher quality rating
(p=0.003) than the WHO guideline. A notable (but not significant) difference
(p=0.060) was observed in the quality of the ADA guideline, which however was not
significantly better (p=0.097) than the NACB recommendations. In spite of ANOVA
calculating similar ranks for the NICE and NACB CPGs, by showing no significant
differences between them, their overall assessments, based on AGREE Instrument,
were very different (strongly recommend vs. recommend with alteration). Therefore
the appraisers reached a consensus that we would hereafter use only the overall
assessment method of the AGREE Instrument for characterizing the acceptance of
the methodological quality of CPG, rather than the mentioned statistical methods.

Only the NICE 2001 (27) of the 4 widely-used DM CPGs was strongly
recommended by assessors to use in practice, although its applicability scores were
still low. The NACB 2002 (28), and the ADA 2003 (29) guidelines had some
shortcomings, especially in the rigour of their development and stakeholder
involvement domains therefore the appraisers recommended further improvements
of these documents. Surprisingly the most well-known WHO 1999 (26) CPG had the
most serious shortcomings in all appraised aspects, thus assessors did not
recommend this CPG for use.

Assessors had judged that the AGREE Instrument is a useful tool and is
applicable for the general assessment of methodological quality of CPGs in

laboratory medicine as well.
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Table 5 Inter-rater agreement and rating quality of CPGs based on pair-wise comparison of domain
scores in the DM pilot study

Domain Score (%) -
2
2 £ £
s g : 2
. 2 5% 5 =E £ & 2 °
£ :E 2E <5 ZF £ =% = 3
s = s S£2& 02 £ 8 EQ = s =
= -~ =3 = S = & T ® A4
I =3 X 2 S v = N [=% = o 5] = > =
& 2 g §s8g Mz =9 2 =T > ‘= ]
O .9 wn »nE KB Lo < ®&A.E =) & &
@ 6\);/ HO 1999 41 11 8 38 13 24 | Not recommend 0,03* 3
NICE 2001 95 94 82 90 36 50 Strongly i 1
27) recommend
NACB 2002 59 3] 43 76 28 19 Recommepd with 0,097 1
(28) alteration
ADA2003(29)| 70 30 32 73 22 7 |Recommendwith| -y pch. )
alteration
Mean Domain
Score (%) 70 39 45 63 28 35
ICC 0.78 091 0.86 0.76 0.027 0.68
Cronbach'so | 0.78 0.88 0.90 0.77 0.23% 0.63

* significant (p<0,05); ** notable difference (but not significant); {: not acceptable;

difference is not statistically significant

5.2. Methodological quality of clinical practice guidelines
5.2.1. Diabetes mellitus (Paper I1I)

After the pilot study, we evaluated 26 CPGs which contained recommendations for
the laboratory management of DM (30-55). The item and domain scores of individual
CPGs and their overall assessments are shown in Table 6 and Table 7, respectively. Mean
item scores and the proportion of CPGs scoring above 3 on the 4-point Likert scale are
summarized and highlight the most common shortcomings of CPGs on DM in Table 6.

Based on the assessment of methodological quality, 22 CPGs were recommended by
reviewers, of which only 11 were strongly recommended and the rest “with provisos and
alterations”. Four CPGs had 4 or 5 domains with scores <30%, thus reviewers did not
recommend their use.

Overall, the best performing domains were D1 “Scope and purpose” (Table 7) with a
high proportion of CPGs scoring above 3 for all items (Table 6). Although D4 “Clarity and
presentation” scored highly (Table 7), item 18 (I18) within this domain performed poorly,
as only 10 CPGs (38%) were supported with tools for application (Table 6).
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In D3, which explored the rigour of development, 14 (54%) CPGs scored higher than
60% (Table 7). There are notable shortcomings in using systematic methods for searching
the evidence and providing information on the literature retrieval and selection process (IS,
19); indicating the methods used for formulating recommendations (I10); and giving
information on the peer reviewing (I113) and updating process (114) (Table 6).

Domain 2, which explored stakeholder involvement, showed lower scores (Table 7).
Nine CPGs (35%) scored higher than 60%. When investigating the scores of individual
items in D2, only a small proportion of CPGs gave information about the composition and
affiliations of the guideline development group (I4); provided some information on patient
involvement in the development process (I5); defined their target users clearly (I6); and
pilot tested the CPG by target users before publication (I7) (Table 6).

Low scores were achieved with in the “Applicability” (34%) and “Editorial
independence” (39%) domains, in which each item performed very poorly (I119-123).

We compared the minimum and maximum scores of each individual domain (Table
7) in order to evaluate heterogeneity in the variations of quality of these CPGs. The wide
spread of these data in all domains (D1: 14-100%, D2: 6-88%, D3:6-92%, D4: 33-98%,
D5:0-72%, D6: 0-100%) demonstrated unexpectedly large variation in CPG.
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Table 6 Mean AGREE Item scores for 26 DM CPGs

Items
CPG and date of issue | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (15 16 17 18 |19 20 21 |22 23
(reh Scope and .Stakeholder Rigour of development Clarity a.nd Applicability . Ed.
purpose involvement presentation indep.
AAFP 1999 (30) 3.75 3.75 3.50(2.50 2.50 2.50 1.25({4.00 3.75 2.50 3.50 3.50 3.25 1.00|2.75 2.50 1.75 1.25|1.75 1.75 1.00|2.25 1.00
SIGN 2001 (31) 275 1.75 3.50(3.75 4.00 2.50 2.75(3.25 2.75 3.25 2.50 3.50 3.75 3.50|4.00 3.50 3.75 1.25|1.25 1.25 1.25|3.25 3.00
NAC 2002 (32) 2775 2.50 2.00|1.50 1.00 1.25 1.00{1.00 1.00 1.75 3.00 1.00 1.00 1.75]2.50 2.00 2.50 1.00{2.25 1.00 1.00|1.25 1.00
NACB 2002 (33) 325 2.50 2.00(2.25 1.00 2.50 1.00({1.25 1.25 1.25 2.50 3.00 3.00 1.25]3.25 3.25 4.00 1.50|{1.50 1.50 1.00|2.00 1.00
NICE BG 2002 (34) 3.75 3.50 4.00(3.75 3.50 4.00 3.00({3.50 3.75 3.50 3.50 4.00 3.00 4.00|4.00 3.75 4.00 4.00|{1.00 1.00 4.00|3.50 1.00
NICE L 2002 (35) 3.75 3.50 4.00(3.75 3.75 4.00 3.00(3.50 3.75 3.75 3.50 4.00 3.50 4.00|4.00 3.75 4.00 4.00|{1.00 1.00 4.00|3.50 1.00
SEMDSA 2002 (36) 1.00 1.00 2.25{1.00 1.00 3.75 1.00|1.00 1.00 1.00 2.25 1.00 1.00 1.00|3.75 2.50 3.50 1.00|1.00 1.00 1.00|1.00 1.00
SOGC 2002 (37) 3.75 3.25 3.25|1.75 1.25 2.25 1.25(2.00 1.50 2.25 3.75 3.75 1.25 1.00|4.00 3.50 4.00 1.25|1.00 2.50 1.25|1.75 1.00
CDA 2003 (38) 3.75 3.50 3.50(3.00 1.50 2.50 1.00{2.00 3.75 3.25 3.25 3.75 2.50 1.00|3.50 3.25 4.00 4.00{2.25 2.00 1.00|3.50 1.00
NZG 2003 (39) 2.75 4.00 4.00(3.75 3.75 4.00 2.50({2.50 1.75 3.25 3.50 4.00 4.00 4.00|4.00 3.75 4.00 3.75|2.50 2.25 3.25|4.00 4.00
USPSTF T2 2003 (40) 4.00 3.75 4.00|2.50 1.25 1.75 1.00|{4.00 3.75 2.75 4.00 4.00 3.50 1.25(3.75 3.75 4.00 3.25|1.50 3.75 1.25|3.75 3.50
USPSTF GDM 2003 (41) [3.75 3.75 4.00|2.50 1.25 1.75 1.25|4.00 4.00 2.25 4.00 3.75 3.00 1.50[4.00 3.75 4.00 2.00|{1.50 3.75 1.50|3.50 3.50
WHO T2 2003 (42) 4.00 4.00 4.00(2.75 1.25 3.00 1.00|1.75 1.00 1.50 4.00 2.50 1.00 1.25|2.25 2.75 4.00 1.25|3.25 3.75 1.25|2.25 2.25
ACP 2004 (43) 3.75 4.00 4.00|1.50 1.00 3.75 1.00(3.50 3.00 1.25 3.75 3.50 2.50 3.00|3.75 3.50 4.00 2.25|1.25 1.00 1.25(3.75 2.75
Kaiser P 2004 (44) 1.50 1.50 3.75|1.25 1.25 3.75 1.00|1.25 1.25 1.50 1.25 1.00 1.00 1.00|3.50 3.50 3.75 1.00|1.00 1.00 1.00|1.00 1.00
NICE T1 2004 (45) 4.00 3.75 4.00|3.75 4.00 3.75 3.00|3.75 3.50 3.75 3.75 3.75 4.00 3.75|4.00 3.75 4.00 4.00|1.50 4.00 4.00|3.75 3.75
GPAC 2005 (46) 3.75 2.50 3.25|1.50 1.50 3.50 1.75{1.00 1.00 1.00 2.50 1.25 1.00 2.00|3.50 2.75 4.00 4.00|3.50 2.50 3.25|2.75 1.00
IDF T2 2005 (47) 275 2.50 3.00(2.50 2.50 1.25 3.25(2.25 2.25 2.75 2.50 2.75 4.00 2.00|3.50 3.75 4.00 2.25|3.50 2.50 1.00|3.75 4.00
NHMRC 2005 (48) 4.00 4.00 3.75|3.75 3.75 4.00 1.25[4.00 4.00 3.75 3.25 3.75 4.00 3.25(4.00 3.75 4.00 2.00|2.00 3.50 1.00|2.25 1.00
WHO DG 2006 (49) 375 3.50 2.75|1.25 1.00 2.50 1.00({1.50 1.00 1.25 2.75 3.50 1.50 1.00|3.75 3.00 4.00 1.50|1.75 2.25 1.25|1.50 1.75
AACE 2007 (50) 3.50 2.75 2.50(2.75 1.50 3.75 1.00(1.75 1.00 2.50 3.25 3.00 2.75 1.00|3.50 3.50 3.75 1.50|1.75 1.75 1.00|1.00 3.75
ADA 2007 (51) 3.00 2.50 3.00{2.00 1.50 3.25 1.00({1.00 1.00 1.75 2.50 4.00 2.25 2.75|3.75 4.00 4.00 3.25{3.75 1.75 1.00|1.00 1.00
IDF BG 2007 (52) 3.50 3.25 4.00(2.25 1.00 2.50 1.50(2.75 3.50 2.25 2.50 2.75 2.75 2.00|2.50 3.25 4.00 1.50|1.75 2.25 1.50|4.00 3.50
PRODIGY L 2007 (53) 3.75 4.00 4.00|3.00 3.00 3.50 3.00({2.75 2.75 2.00 3.50 3.25 2.25 4.00|3.75 3.50 3.50 4.00|1.25 2.75 4.00|2.25 1.00
PRODIGY R 2007 (54) 3.75 4.00 4.00[3.00 3.00 3.50 2.75(3.00 2.75 2.00 3.50 3.25 2.50 4.00|3.75 3.50 3.50 3.75|1.25 2.75 4.00|2.25 1.00
PRODIGY BG 2007 (55) [2.75 3.25 3.75|2.50 3.00 4.00 3.00|2.75 3.00 1.75 3.50 3.50 2.75 3.75|3.75 3.75 3.50 2.75(2.75 3.00 3.75|2.75 1.00
Mean Item Score 3.34 3.16 3.45|2.53 2.12 3.03 1.75|2.50 2.42 2.30 3.14 3.12 2.58 2.31|3.57 3.37 3.75 2.43|1.88 2.21 1.95|2.60 1.95
No with score >3 19 17 21 9 9 15 6 10 11 7 17 19 11 10 [ 22 21 24 10 | 4 6 8 11 8
Rate with score >3 (%) 73 65 81 |35 35 57 23 |38 42 27 65 73 42 38 |8 8 93 38 |15 23 31 | 42 31




Table 7 Critical appraisal of diabetes mellitus guidelines by the AGREE Instrument

Domain Score (%)
CPG fi 5] g % = % E 'E E
and date of issue 9 < g e E s E 2 = Overall assessment
(ref) 28| 52| 52| &% Sl ss

SE| £ | 82 | 58 R

2E|2E| 28| Sk | 3E
AAFP 1999 (30) 89 40 69 35 17 21 Recommend with alteration
SIGN 2001 (31) 56 75 74 71 8 71 Strongly recommend
NAC 2002 (32) 47 6 17 33 14 4 Would not recommend
NACB 2002 (33) 53 23 31 67 11 17 Recommend with alteration
NICE BG 2002 (34) 92 85 87 98 33 42 |Strongly recommend
NICE L 2002 (35) 92 88 90 98 33 42 |Strongly recommend
SEMDSA 2002 (36) 14 23 6 56 0 0 ‘Would not recommend
SOGC 2002 (37) 81 21 40 73 19 13 Recommend with alteration
CDA 2003 (38) 86 33 60 90 25 42 Recommend with alteration
NZG 2003 (39) 86 83 76 96 56 100  |Strongly recommend
USPSTF T2 2003 (40) 97 21 77 90 39 88 Strongly recommend
USPSTF GDM 2003 (41) 94 23 74 81 42 83 Strongly recommend
WHO T2 2003 (42) 100 33 29 52 58 42 Recommend with alteration
ACP 2004 (43) 97 27 64 79 6 75 Recommend with alteration
Kaiser P 2004 (44) 42 27 6 65 0 0 ‘Would not recommend
NICE T1 2004 (45) 97 88 92 98 72 92 |Strongly recommend
GPAC 2005 (46) 72 35 13 85 69 29 Recommend with alteration
IDF T2 2005 (47) 58 46 55 79 44 96 Recommend with alteration
NHMRC 2005 (48) 97 73 90 81 39 21 Strongly recommend
WHO DG 2006 (49) 78 15 26 69 25 21 Wouldn't recommend
AACE 2007 (50) 64 42 39 69 17 46 Recommend with alteration
ADA 2007 (51) 61 31 39 92 39 0 Recommend with alteration
IDF BG 2007 (52) 86 27 55 60 28 9 Recommend with alteration
PRODIGY L 2007 (53) 97 71 64 90 56 21 Strongly recommend
PRODIGY R 2007 (54) 97 69 67 88 56 21 Strongly recommend
PRODIGY BG 2007 (55) 75 71 67 81 72 29  |Strongly recommend
Mean Domain Score (%) 77 45 54 76 34 39
Range (%) 14-100 6-88 6-92 33-98 0-72 0-100
No of CPGs with DS more
than 60% 20 9 15 22 3 7
Percentage of CPGs with
DS more than 60% 7 33 o8 85 1 27

5.2.2. Non-small cell lung cancer (Paper II)

We appraised 11 selected CPGs (56-66) on NSCLC management by the AGREE
Instrument. The mean domain score and overall assessment results are shown in Table 8.

Only 5 out of 11 CPGs (45%) were recommended for use by assessors and none
achieved the best overall quality rating of,,strongly recommend”. Three CPGs (27%) were
,wouldn’t recommend” and for 3 CPGs the quality was difficult to assess (,,unsure”) by

appraisers.
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Overall, the best performing domain was D1 “Scope and purpose” and D4 “Clarity
and presentation” in which domains 8 and 5 of 11CPGs scored more than 60%,
respectively.

There were notable shortcomings in other domains which explored the rigour of
development, stakeholder involvement and editorial independence. The mean domain
scores of these domains reached only about 30% because only 1 or 4 of 11 CPGs scored
higher than 60%.

Domain 5, which explored the applicability of recommendations, showed the lowest
scores. None of 11 CPGs scored higher than 60%.

In all domains, except Domain 5, there was a large of scores. The relatively narrow
dispersion of results in this domain (0-33%) demonstrated that most CPGs had no tools, or

additional information that would aid the application of recommendations in practice.

Table 8 Critical appraisal of NSCLC guidelines by the AGREE Instrument

Domain score (%)
[T, b= g Z ®
CPG (ref) T 25 - E "E E - £ Overall assessments

=2 £5 £ & > £ g £

o 2 S o = 2 B = S £

52 | 25 | E= | £¢ T | 22

22| &z | g% | $& 2 =
ACCP (56) 61 46 60 46 6 75 Recommend with alterations
ANDEM (57) 89 25 10 71 0 25 Not recommend
ASCO (58) 94 50 71 67 17 75 Recommend with alterations
ATS-ERS (59) 44 4 5 29 0 8 Unsure
BTS-SCG (60) 100 33 60 79 6 83 Recommend with alterations
CIGNA (61) 67 13 12 54 11 8 Unsure
EGTM (62) 44 4 2 29 0 0 Unsure
FNCLCC (63) 94 54 57 79 17 33 Recommend with alterations
NACB (64) 50 17 29 54 11 25 Not recommend
SIGN (65) 89 75 76 75 33 25 Recommend with alterations
SPLF (66) 61 46 48 38 17 8 Not recommend
Mean Domain Score (%) 72 33 39 56 11 33
Range (%) 44-100 4-75 2-76 29-79 0-33 0-83
No of CPGs with DS more
than 60% 8 ! 4 3 0 3
Percentage of CPGs with
DS more than 60% 3 0 36 4 0 27
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5.3.  Causes of poor methodological quality of diabetes mellitus guidelines

5.3.1. Correlation between the characteristics and methodological quality clinical
practive guidelines (Paper III)

In order to explore the probable reasons for the observed methodological
shortcomings and the large variations in quality of the 26 selected DM CPGs, we
investigated the most important characteristics of CPGs (Table 9). Based on these features,
we subgrouped CPGs and assessed the relationship of these -characteristics to

methodological quality.

Date of publication

Most CPGs were developed after 2002 and only 2 were developed between 1999 and
2001. The quality of DM CPGs was also investigated according to the date of publication
in order to see whether any improvement can be observed over time. Only the highest
scoring D1 and D4 showed some marginal development in quality over the time scale
investigated (Table 7). CPGs seemed to have become more specific in stating their
objectives (I1), in creating more focused clinical questions (I2), and the recommendations
in CPGs have become more easily identifiable (I17) (Table 6). However, the poor
performance in D6 showed further deterioration from 2005 onwards with failures to report

editorial independence and conflict of interest in the majority of CPGs (Table 6).

Type of publication

We investigated how CPG developers defined the type of their publications and
whether these reflected the methods used for their development. There was diversity in
definitions: 19 publications were labelled as CPGs or recommendations, of which 7 stated
that they were evidence-based, 4 were position statements or reports, and 3 guidance
documents (Table 9). Amongst the 7 CPGs that claimed to be evidence-based 5 had
evidence summaries and 6 graded their recommendations. Three CPGs that had evidence
tables, however, did not define their publications as being evidence-based (40, 41 and 43).
Over two thirds of CPGs (n=18, 69%) defined their grading system but only 16 (62%)

graded their final recommendations (Table 9).
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Table 9 Characteristics of DM CPGs

= —_
E 2 g 3
=} =
3 £ b 2 5§ 3 2
] e =3 ] b7 k-] 2
CPG (ref) 3 2 ; 22 Z £z § 5
s g . = = £ R E- E 2F TE :
L = (=% o0 = 29 @ D = Q= 5 o—
= 2 ] 5§ 3 £ &7 s s 3% £33
=) ) ) = <] o =& 2 2 Am CE A
AAFP (30) 1999 Both Diagnostic  >100  no Usa  review of the evidence + ; - ;
and recommendations
SIGN (31) 2001 Database Combined 51-100  yes yg ~ national clinical ; + + 3
guidelines
. North
NAC (32) 2002 Journal Combined 1-10 no . consensus report - - - 1
America
NACB (33) 2002 Both Diagnostic  11-50  no Usa  guidelinesand ; + + ;
recommendations
NICE BG (34) 2002 Database Combined  >100  yes yg ~ Clinical guidelines and + + + 4
evidence review
NICE L (35) 2002 Database Combined  >100  yes yg ~ Clinical guidelines and + + + 4
evidence review
SEMDSA (36) 2002 Database Combined 1-10 no  South Africa guideline - - - -
SOGC (37) 2002 Both Diagnostic  1-10  no  Canada  Clnical practice ; + + ;
guidelines
CDA (38) 2003 Database Combined 100 no  Canada  Clmical practice ; + + ;
guidelines
NZG (39) 2003 Database Combined  >100  yes New Zealand Cidence-based best ; + + 3
practice guidelines
USPSTET2 (40) | 2003 Database Diagnostic 51-100  yes Usa  recommendation and + + + ;
rationale statement
USPSTE GDM (41) | 2003 Database Diagnostic ~ >100  yes Usa  recommendation and + + + ;
rationale statement
WHO T2 (42) 2003 Database Diagnostic 51-100 yes International report - - - -
linical ti
ACP (43) 2004 Both Combined  1-10  yes Usa  cimealpractice + ; . 5
guidelines
Kaiser P (44) 2004 Database Combined 1-10 no USA, Canada guidelines - - - -
linical guidelines and
NICE T1 (45) 2004 Database Combined  >100  yes yg ~ C'nical guidelines an + + + 4
evidence review
GPAC (46) 2005 Database Diagnostic  11-50  yes Canada  guidelines and protocols - - - 3
IDF T2 (47) 2005 Database Combined 51-100 yes International global guideline - + - 3-5
idi based
NHMRC (48) 2005 Database Diagnostic ~ >100 yes Australia eV{ egce ase + + + 3
guidelines
WHO DG (49) 2006 Database Diagnostic 51-100 yes International report - - - -
AACE (50) 2007 Both Combined  >100  yes usa ~ Mmedical guidelines . + + .
(evidence based)
ADA (51) 2007 Both Combined  11-50  yes USA position statement - + + 1%
IDF BG (52) 2007 Database Diagnostic ~ 0-50 yes International guideline - + + 3
PRODIGY L (53) 2007 Database Combined 51-100 yes UK guidance - + + Con.
PRODIGY R (54) 2007 Database Combined 51-100 yes UK guidance - + - Con.
PRODIGY BG (55) | 2007 Database Combined 51-100 yes UK guidance - + + Con.
Percentage of
CPGs fulfilling 31 69 62 58
criteria

*: Guideline development manual or technical document was available before CPG publication.
**: Information on updating is provided in a separate guideline development manual.
Con.: Continuos
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Procedure for updating guidelines

Item14 of the AGREE Instrument investigates whether CPG developers describe the
procedures for updating recommendations, including the timescale, responsibilities and
methods used. Fifteen CPGs (58%) gave a timescale or expiry date, of which one CPG
provided this information in a separate CPG development manual of the issuing authority
(Table 9). The most frequent review date was 3 and 4 years. Only 10 CPGs (38%)

provided adequate information on the updating process (Table 9).

Subgroup analysis
CPGs were grouped according to source, scope, length, origin and availability of a
guideline methods manual, to investigate whether there are statistically significant

differences in CPG quality in these subsets. Results are shown in Table 10.

Sub-grouping by source

Grouping CPGs by source of publication revealed that one CPG was published in a
peer-reviewed journal, 19 were available in electronic CPG databases and 6 in both
sources. The CPG that was published exclusively in a peer-reviewed journal (32) was not
recommended for use by the assessors. None of the 6 CPGs published both in peer-
reviewed journals and CPG databases were strongly recommended. CPGs published in
electronic guideline databases only, received a more favourable overall assessment.
Notable difference, at a level of significance of p<0.05, could be observed in the D5

Applicability domain only for the electronic CPGs (Table 10).

Sub-grouping by length

A clear relationship could be demonstrated between CPG length and methodological
quality (Table-10). Most CPGs that were not recommended were shorter and all strongly
recommended guidelines were longer than 50 pages. Significant differences between these
subgroups could be found for most domains with higher quality of the longer CPGs.
Moderate differences (p<0.05) could be observed with the “Applicability” and “Clarity and
presentation” domains. However, the best performing CPGs, scoring >50% in the
“Applicability” domain (39, 40, 45, 46, 53-55) were generally longer than 50 pages and all

were published in electronic databases (Table 7 and 9)
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Sub-grouping by origin

Nine CPGs originated from the USA, 3 from Canada, 7 from the UK, one from
Australia, New-Zealand and South Africa and 4 were international. The majority of the
strongly recommended CPGs (7 out of 11) originated from the UK; the other four were
from New Zealand, Australia and the USA (Table 10). Significant differences (p<0.01)
could be observed in fulfilling the criteria of the D2 “Stakeholder involvement” domain,
with higher scores for the British CPGs. In the “Rigour of development”, and “Clarity and

presentation” domains the difference was moderate (p<0.05) (Table 10).

Sub-grouping by the availability of guideline methods manual

Two thirds of CPGs had some accompanying manuals describing the methods of
their development in some form. All strongly recommended CPGs had such a manual
(Table 9 and 10). All mean domain scores were better in the subset where these manuals
were available, and the differences were statistically highly significant (p<0.01) in the D4,
D5 and D6 domains. In D1, D2 and D3 domains the p values were somewhat greater than

0.01.

5.3.2. Methodological quality of primarily diagnostic and combined clinical practice
guidelines (Paper III)

We investigated whether the scope of the guideline (i.e. diagnostic vs. combined

diagnostic and therapeutic) correlates with methodological quality.

The rate of occurrence of strongly recommended CPGs was higher for the combined
(50%), than for the diagnostic CPGs (30%), but the rate of CPGs not recommended was
also higher in the combined group. The quality of purely diagnostic CPGs was not
significantly different from that of combined CPGs (Table 10). The difference was
moderate (p<0.05) in the D2 domain only, with combined CPGs scoring higher (Table 10).
Moderate differences were also found in four individual items (Table 11). Diagnostic CPGs
defined their objectives better (I1) and considered the cost implications of the
recommendations more frequently (I120), while combined CPGs defined their target users

(I6) and their updating processes more precisely (I14) than diagnostic ones.
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Table 10 Subgroup analysis

Domains s B )
s 3 = - £
. . oy e =g E S =g
Stakeholder Rigor of Clarity and AR Editorial E E SZE
Scope and purpose . . Applicability . S 855 E¢
involvement development presentation independence g8 25==2¢
DS (%) SE Range DS (%) SE Range DS (%) SE Range DS (%) SE Range DS (%) SE Range DS (%) SE Range (lj/(?) (1;;) (lj/(?)
Guideline database 11 5 3
(n=19) 80 52 14100 52 6.1 1588 58 65 692 80 33 52-98 40 51 072 45 7.6 0-100 8 (26 (16
Source J 1 and GL 0 6 1
ournal an
database (n=7) * 70 7.1 47-97 27 46 642 43 6.8 17-69 64 8.3 3392 18 39 639 25 10.0 0-75 ) (86) 14)
P= 0.209 0.055 0.169 0.083 0.018%* 0.152
. o 3 6 1
Diagnostic (n=10) 85 4.5  53-100 31 52 1573 50 8.2 13-90 69 5.3 3590 35 5.8 11-69 34 89 9-8 30) (60) 10)
Scope 8 5 3
Combined (n=16) 73 6.2 14-97 54 6.8 6-88 56 69 692 80 45 3398 33 6.1 072 43 8.8 0-100 (50) @1 (19)
P=  0.286 0.023%%* 0.660 0.097 0.776 0.551
1-50 pages 0 6 3
: 14-97 27 635 7.0  6-64 58 33-92 74 069 0 075
(n=9) 61 8.5 24 30 0 68 8 21 16 8.0 ) 67 (33)
Length >50 11 5 1
pages . ~ ~ . ~ _
(n=17) 86 35 56100 56 6.2 1588 67 48 26-92 80 41 3598 41 46 872 52 72 21-100 ©) (29 6
P= 0.009* 0.003* 0.001%* 0.051 0.018** 0.001%
North America 2 8 2
(n=12) 74 5.7 42-97 27 2.8 642 44 7.1 677 72 5.7 3392 25 5.5 069 35 9.3  0-88 a7 (66) a7
.. British 7 0 0
Ol'lgln (n=7) 87 5.9 56-97 62 3.2 69-88 67 45 6492 82 3.8 7198 42 89 072 44 10.1 092 (100) ) )
Other 2 3 2
(n="7) 74 113 14100 43 98 1583 48 112 690 70 59 52-9 36 7.6 058 41 154 0-100 (285) @3) (285)
P= 0355 0.001* 0.028% 0.037%%* 0.112 0.606
yes (n=19) 84 35 6100 53 59 1588 62 53 5298 8 30 5098 42 45 672 49 74 o0 AL 7 1
58 @3N )
Manual 0 4 3
no (n=7) 59 10.5 14-89 25 40 640 33 9.5  6-69 60 7.7 33-90 12 36 025 14 56 042 ) 57) 43)
P= 0.013%* 0.015%%* 0.022%%* 0.010% 0.001%* 0.004*

“ One guideline (32) was published in journal only; * p<0.01; **p<0.0



Table 11 AGREE item scores in diagnostic and combined diabetes mellitus guidelines

Diagnostic CPG's Combined CPG's
AGREE ITEMS n=10 n=16 P
Mean Score SE Mean Score SE
g 1 The overall objective of the guideline is specifically described. 3.75 0.2 3.08 0.2 0.023**
g 2 The clinical questions covered by the guideline are specifically described. 3.43 0.2 3.00 0.2 0.421
§ 3 The patients to whom the guideline is meant to apply are specifically described. 3.45 0.2 3.45 0.2 0.897
g 4 The guideline development team involves all relevant professional groups. 2.30 0.2 2.67 0.2 0.241
_% 5 The patients' views and preferences have been sought. 1.58 0.3 2.45 0.3 0.060
;Z) 6 The target users of the guideline are clearly defined. 2.63 0.2 3.28 0.2 0.047**
E 7 The guideline has been piloted among target users. 1.23 0.2 2.08 0.2 0.220
8 Systematic methods were used to search for evidence. 2.63 0.2 242 0.2 0.551
- 9 The criteria for selecting the evidence are clearly described. 2.48 0.3 2.39 0.3 0.660
E‘ 10 The methods used for formulating the recommendations are clearly defined. 2.08 0.2 2.44 0.2 0.391
E 11 The health benefits, side effects and risks have been considered. 3.28 0.2 3.06 0.2 0.391
E“ 12 There is an explicit link between the recommendations and the supporting evidence. 3.18 0.3 3.08 0.3 0.938
13 The guideline has been externally reviewed by experts prior to its publication. 243 0.2 2.67 0.2 0.856
14 A procedure for updating the guideline is provided. 1.55 0.3 2.78 0.3 0.041%*
g 15 The recommendations are specific and unambiguous. 3.38 0.1 3.69 0.1 0.363
§ 16 The different options for management of the condition are clearly presented. 3.23 0.1 3.45 0.1 0.182
é 17 The recommendations are easily identifiable. 3.78 0.1 3.73 0.1 0.150
S 18 The guideline is supported with tools for application. 1.95 0.3 2.73 0.3 0.220
g 19 The potential barriers in applying the recommendations have been discussed. 1.95 0.2 1.83 0.2 0.452
ig 20 The potential cost implications of applying the recommendations have been considered. 2.75 0.2 1.88 0.2 0.041%*
) 21 The guideline presents key review criteria for monitoring and/or audit purposes. 1.43 0.3 2.28 0.3 0.623
g % 22 The guideline is editorially independent from the funding body. 2.60 0.3 2.59 0.3 1.000
5 i"g 23 Conflicts of interest of guideline development members have been recorded. 1.95 0.3 1.95 0.3 0.979

#5p<0.05




5.3.3. Compliance of guidelines with basic diagnostic reporting standards (Paper III)

We investigated whether CPGs covered essential laboratory-specific information,
such as prevalence/pre-test probability and diagnostic accuracy data or pre-analytical and
analytical factors critical for the correct interpretation and application of laboratory results
in clinical practice (Table 12). Only about 60 percent of the CPGs mentioned these issues
in any detail.

Table 12 Qualitative analysis of reporting laboratory specific information in diabetes mellitus
guidelines

Percentage of guideli nes fulfilling criteria

Diagnostic  Preanalytical Analytical
Prevalence  accuracy information information

Guideline database (n=19) 58 58 63 63

Source Journal and database (n=7) * 57 57 57 43
P= 0.973 0.973 0.780 0.407

Diagnostic (n=10) 70 80 70 50

Seope  ombined (n=16) 50 44 56 63
P= 0.428 0.109 0.683 0.689

0-50 pages (n=9) 33 33 44 33

Length 50 pages (n=17) 71 71 71 71
P= 0.103 0.103 0.234 0.103

Manual Yes (n=19) 63 58 68 63

No (n=7) 43 57 43 43
P= 0.407 0.973 0.369 0.407

North America (n=12) 58 58 67 50

Origin  British (n=7) 43 57 57 86

Other (n=7) 71 57 57 43
P= 0.556 0.998 0.884 0.205

% = one guideline (32) published in journal only

We looked for any correlation between reporting these laboratory specific aspects
and the 5 predefined subgroup parameters (scope, source, length, manual, origin).
Reporting these pieces of information was more frequent in diagnostic as compared to
combined CPGs, but the difference was not statistically significant in the various CPG

subgroups (Table 13).

5.4. Methodological quality of clinical practice guidelines in other medical fields
(Book chapter I)

In order to investigate whether our findings regarding the quality of DM and NSCLC
guidelines are generalizable, we systematically reviewed the relevant literature the
assessment of the methodological quality of CPGs in other medical fields. We found 21
studies up till 2007which, have investigated the quality of CPGs using the AGREE
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Instrument in various clinical fields. These 21 studies included our 3 published studies, too.
The collected data and calculated mean domain scores of each study are shown in Table 14

Table 13 Diabetes mellitus guidelines reporting laboratory-specific criteria

CPG and date of issue Prevalence /  Diagnostic Preanalytical Analytical
(ref) Pre-test accuracy information information
probability

AAFP 1999 (30)
SIGN 2001 (31) +
NAC 2002 (32) -
NACB 2002 (33) +
NICE BG 2002 (34)
NICE L 2002 (35)
SEMDSA 2002 (36)
SOGC 2002 (37)

CDA 2003 (38)

NZG 2003 (39)

USPSTF T2 2003 (40)
USPSTF GDM 2003 (41)
WHO T2 2003 (42)

ACP 2004 (43)

Kaiser P 2004 (44)

NICE T1 2004 (45)
GPAC 2005 (46)

IDF T2 2005 (47)
NHMRC 2005 (48)
WHO DG 2006 (49)
AACE 2007 (50)

ADA 2007 (51)

IDF BG 2007 (52)
PRODIGY L 2007 (53)
PRODIGY R 2007 (54)
PRODIGY BG 2007 (55) +

Percentage of CPGs

fulfilling criteria 58 58

Co o+ o+
+
Lo+ o+

G+ o+
R
Gt o+
Gt o+

I T T
I I
o+ 4+ o+

+
+
S T SR S S S A

+ 4+ + 0+

(<)
[S)
[9)]
=)

The altogether 712 CPGs appraised in the 21 reviewed studies had recommendations
in diverse medical fields. None assessed the diagnostic or therapeutic nature of CPGs, but
majority of these CPGs were predominantly therapeutic. The relatively high number of
CPGs and the wide spectra of origin enabled us to compare our finding to independent
assessments of the overall methodological quality of international CPGs and to draw some
generalizable conductions.

The maximum and minimum values of mean domain scores from the 21 studies are
presented in a diagram in conjunction with our own results for the DM and NSCLC CPGs
(Figure 5). These data show that in most guidelines the scope and purpose of
recommendations (D1) are clearly defined and guidance is given in a clear format (D4).
There are serious shortcomings, however, in the multidisciplinary nature of guideline
teams, including patient involvement (D2) and in the rigour (or reporting) of an evidence-

based CPG methodology (D3). Guidelines often fail the criteria of editorial independence,
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Table 14 Studies investigating the methodological quality of CPGs by the AGREE Instrument

(Book chapter I)
Study (ref) Topics covered | Publication| Origin of No. Mean Domain Scores (%) Comments
by the CPGs date of CPGs of
CPGs cpG | D1 |D2| D3 | D4 | D5 D6
#:CPG origin : 10 from European
AGREE 2003 (9) mixed 1992-1999 international® 33 69 | 36 | 41 | 66 | 37 | 30 countries and 1 from Canada
*: CPG origin :10 European
Burgers et al. 2003 (67) mixed 1992-1999 | international* | 86 | 66 | 34 | 37 | 57 | 31 | 48 countries and Canada (62
eifferent agencies and
organisations)
Harpole et al. 2003 (17) lung cancer 1989-2001 international 51 72 35 52 | 57 20 24
Brosseau et al. 2004 musct}loscelelal 1998-2002 Frenc‘h or 9 64 | 54 |49 | 60| 20 | 24
68) physiotherapy English
Burgers et al. 2004 (18) non-oncolgy 1992-1999 international 68 65 30 | 29 52 30 | 41
*CPG origin:: 4 USA, 3 Canada, 1
acute low back UK, 1 Israel, 2 Netherlands, 1
van Tulder ef al. 2004 L. . ~ . P Germany, 1 Sweden, 1 New
pain in primary 1987-2001 international 17 79 | 50 | 52 | 76 | 28 | 28 Zealand, | Finland, 1 Switzerland,
care 1 Denmark,
Burgers et al. 2004 (18) . . *CPG origin: 13 countries
oncology 1992-1999 international® 32 63 | 34 | 42 | 57 | 26 | 47
Fervers et al. 2005 (69)
s mostly North *CPG origin: 13 US A, 3 Canada,
Boluyt et al. 2005 (70) pediatrics 1990-2005 American * 17 84 | 42 | 54 | 78 19 | 40 1 Scotland
*CPG origin: 2 USA, 1 UK, 1
Horvathefal. 2005 | g0 10is of DM | 1990-2003 | international* | 4 | 64 | 41 | 41 | 69 | 25 | 25 onein
(Paperl) WHO
# Ostergotland county;
Lindberg et al. 2005 Swedish CPG on 1ot stated local* 1 78 | 30 | 14 | 61 | 31 | 72 percentages in parentheses
(71) diabetes mellitus @3 | 61 | 3 | 72) | 60) | (60) represent evaluation by lay
persons
# Ostergotland county;
Lindberg et al. 2005 Swedish CPG on 1ot stated local* 1 50 | 25 9 71 | 26 8 percentages in parentheses
(71) asthma /allergy ©N | 25 | 13) | G6) | 30) | (0) represent evaluation by lay
persons
Domain scores are an
Navarro Puerto et al. . . approximation of the true mean,
2005 (72) Spanish CPGs 1999-2002 national 61 31 [ 18 | 18 | 25 [ 13 | 38 reconstructed from the available
original data.
Presatoczki et al, 2005 | ongarian CPGs Thesis, unpublished
resz °°Z(73j at on management of | 1993-2004 national 9 78 |17 | 12|54 (39| 0
DM
iatri *CPGs origin: 14 European
Stiegler ef al. 2005 (74) ptzzf‘rfe‘;c 19982003 | international* | 61 | 33 | 31 | 48 | 71 | 23 | 20 countrics
diagnosis and *11 guidelines common with the
Arnau et al. 2006 (75) | treatment of low | 19942002 | international | 17* | 63 | 38 | 32 | 53 | 21 | 22 | studybyvanTuldereral. (19)
back pain 2004
Cates et al. 2006 (76) occupational health 2004 USA 1 80 | 46 | 27 | 87 | 31 29
. Internal evaluation for the
Ministry of Health, Hungarian care . S o "
Hungary 2006 (77) pathway protocols 2005-2006 national 180 72 | 30 | 28 | 74 | 37 8 Ministry of Health; unpublished
*staning date is not precisely
. local in the defined; **not used in this stud;
Vervey et al. 2006 (78) suicide attempts 1995-2005* 27 43 [ 22 | 12 | 65 | 15 | ** elined; “not used n this study
Netherlands for being considered irrelevant
Watine et al. 2006 laboratory tests in . A *CPG origin: 5 USA, 3 France, 2
(Paper I1I) lung cancer 1997-2003 international* 11 72 | 33 | 39 | 56 [ 11 | 33 UK, 1 EU
*CPG origin: 13 USA, 3 Canada 6
Nagy et al. 2007 diagnosis and . - UK, 1 Australia, 1 New Zealand,
(Lecture VII) monitoring of DM 1999-2005 international* 26 74 | 41 50 [ 70 27 35 1 South Africa, 1 WHO
(unpublished)
TOTAL/MEAN 712 | 65 | 34 | 34 | 63 | 26 | 30

D1: Scope and purpose; D2: Stakeholder involvement; D3: Rigour of development; D4: Clarity and presentation; D5: Application,

D6: Editorial independence.
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i.e. reporting on funding and conflicts of interest (D6), and most recommendations lack
external validity, i.e. applicability in practice (D5).

The heterogeneity is very large (Figure 5) between these 21 studies because
individual domain scores span a wide range for each domain (D1: 31- 81%, D2: 17-54%,
D3:9-54%, D4: 25-87%, D5:11-39%, D6: 0-72%). Our results for CPGs related to
laboratory medicine were similar to there international findings (Figure 5). Despite the
heterogeneity of the published data, the major shortcomings were very similar in each
study and domain. The only notable difference in our finding was that the NSCLC CPGs

reached lower scores in each domain, than the DM CPGs.

Figure 5 Fulfilment of AGREE criteria of CPGs based on mean domain scores of 21 studies in
different medical fields.
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= Minimum mean DS from 21 studies (T able 14)
A Mean DS of NSCLC CPGs (T able 8)

¢ Mean DS of DM CPGs (Table 7)

31



5.5. Correlation between guideline methodological quality and validity of content
(Paper II)
To assess the relationship between quality and content of CPGs the methodological
quality of 11 NSCLC CPGs we collected the recommendations about the use of laboratory
tests in these CPGs (Table 15) and information from existing systematic reviews (20-22)

on the laboratory parameters to be measured during the pre-treatment evaluation of

NSCLC patients (Table 16).

Table 15 Recommendations of eleven CPGs for use of laboratory tests in the pretreatment
management of NSCLC patients.

CPG (ref) Recommended Unclear recommendation Not recommended
Hematocrit, ALP, calcium,
ACCP (56) electrolytes, glucose, GGT, Other routine laboratory tests None
SGOT
ANDEM (57) E;t?jff;?; n;:g Tbumin, SR, None Tumor markers
LASA, CA 19-9, DNA index,
ASCO (58) Hemoglobin, leucocyte counts, |Other routine chemistries, liver I]))rl:l;“‘fizgoiy;r;(;tsrilsc ps3
LD, ALP, calcium function tests ’
tumor supressor gene, as
oncogene
Blood counts, electrolytes,
ATS-ERS (59) albumln., calc1un.1,vAL}.), None Tumor markers
transaminases, bilirubin,
creatinine
BTS-SCG (60) Albumin, creatinine, glucose |[None None
CIGNA (61) * None None CEA, NSE, cyfra 21-1
EGTM (62) * cyfra 21-1, CEA** CA 125, TPA None
Hemoglobin, leucocyte counts
FNCLCC (63) with differential, LD, albumin, [None Tumor markers
calcium
NACB (64) * None cyfra 21-1, CEA, NSE None
Other biochemistry and
SIGN (65) ALP, calcium hematology tets, liver function |None
tets
SPLF (66) * None cyfra 21-1 CEA

*: CPGs intended for tumor markers only
**: Only in cases of adenocarcinoma or large cell carcinoma

Recent systematic reviews provide no evidence that measurement of tumor markers
in routine practice would improve NSCLC patients’ outcomes (20-22). Only 4 CPGs (57,
ANDEM), (59, ATS-ERS), (61, CIGNA), (63, FNCLCC), which did not recommend the
use of tumor markers, were scored for validity of content as “good”. Most CPGs which
either recommended clearly (62, EGTM) or gave unclear recommendations the use of
tumor markers (64, NACB) (66, SPLF) or did not mention tumor markers at all (56,
ACCP) (58, ASCO) (60, BTS-SCG) (65, SIGN) were scored as “not so good” for validity

of content.
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Table 16 Laboratory variables that should be measured for the pre-treatment evaluation of NSCLC
patients based on previously published systematic reviews

Purpose of test

Variables to be measured

Evaluation of toxicity (or
tolerance) to treatments

In all patients:

hemoglobin, leucocyte counts with differential,
platelets, electrolytes, glucose, creatinine,
transaminases, bilirubin, albumin

Pretreatment prognostic
evaluation

In all patients:

hemoglobin (if radiation therapy), leucocyte counts
with differential, lactate dehydrogenase, albumin,
calcium

In patients participating in therapeutic trials:
hemoglobin, leukocyte counts with differential,
lactate dehydrogenase, albumin, calcium, NSE

Regarding the other laboratory tests, only 5 CPGs (56, ACCP) (57, ANDEM) (58,
ASCO) (59, ATS-ERS) (63, FNCLCC) recommended clearly most of the laboratory tests

which were found to be useful by previously published systematic reviews. These CPGs

were scored “good” for validity of content about laboratory tests. Six CPGs out of 11
either did not mention any other laboratory tests (65, CIGNS) (62, EGTM) (64, NACB)
(66, SPLF) or did not recommend enough laboratory tests (60, BTS-SCG) or did not
recommend these clearly (65, SIGN).

Results of our comparison of guideline quality versus content for each guideline are

shown in Table 17. For ease of interpretation we expressed CPG quality as “very good”,

“good”, “not so good” or “dubious” instead of the original terminology of the AGREE

Instrument (see Method Section).

Table 17 Correlation between methodological quality and validity of content of NSCLC CPGs

Validity of content of recommendation

CPGs (ref) Methodological quality

Tumor markers Other laboratory tests
ACCP (56) Good Not so good Good
ANDEM (57)* Not so good Good Good
ASCO (58) Good Not so good Good
ATS-ERS (59)* Dubious Good Good
BTS-SCG (60)* Good Not so good Not so good
CIGNA (61)* Dubious Good
EGTM (62)* Dubious Not so good
FNCLCC (63) Good Good Good
NACB (64)* Not so good Not so good
SIGN (65) Good Not so good Not so good
SPLF (66)* Not so good Not so good

*: diagnostic CPG only
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The methodological quality of those CPGs which were good for validity of content,
i.e. did not recommend tumor markers in routine practice, is very heterogeneous (2
“dubious”, 1 “not so good”, 1 “good”). Similar results were found for other laboratory
tests: 5 CPGs of valid content reached a wide range of scores for quality (1 “dubious”, 1
“not so good”, 3 “good”). Only in one CPG out of 11 (63, FNCLCC) was there correlation
between methodological quality and content validity for the use of laboratory tests,
especially of tumor markers.

We did not find any relationship between the quality and validity of content and
scope of CPGs (containing only diagnostic or therapeutic recommendations, as well). Our
results did not confirm any relationship between the date of publications and the scores of

quality or the validity of content.

6. DISCUSSION

6.1. AGREE Instrument as a critical appraisal tool for diagnostic clinical practice
guidelines

Findings of our pilot study confirmed that the AGREE Instrument is an easy-to-learn
and easy-to-use critical appraisal tool for assessing methodological quality of CPGs and is
applicable to laboratory related CPGs as well. Our observations highlighted the need for at
least 2 but preferably 3 or 4 independent reviewers. Assessor should reach consensus to
avoid bias due to subjectivity of judgement in the rating of performance in each domain

and for overall acceptance of guidelines for use in practice.

6.2. Methodological quality of clinical practice guidelines

Irrespective of the topic of CPGs we found large variation in the way diagnostic
recommendations in CPGs are developed and how methodological quality is incorporated
in the development process. We found severe shortcomings of methodological quality in
CPGs for the management of DM and NSCLC. Most of the guideline groups did not use
systematic and rigorous development processes and did not involve target users and
patients in formulating recommendations. There were serious weaknesses in applicability
and editorial independence of recommendations.

A notable number of diagnostical CPGs (15% in DM and 27% in NSCLC), including
some of the most accepted CPGs worldwide (e.g. WHO in DM and NACB in NSCLC),

were not recommended for use in practice by the AGREE evaluation as they failed to meet
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basic quality criteria. These findings raise concern about both the internal and the external
validity of international recommendations even when they are issued by highly reputed
authorities. The heterogeneity in quality highlights the need for critical evaluation of every
document before recommendations are used in clinical practice.

Our evaluation revealed that CPGs developed by prestigious authorities in many
other disciplines suffer from the same methodological weaknesses as diagnostic
recommendations in the field of DM and NSCLC (Figure 5). Our literature review (Book
chapter I) revealed relatively high number of CPGs (n=712) critically appraised by the
AGREE Instrument. Large proportion of these CPGs predominantly had therapeutic
recommendations. Therefore we can conclude that the quality of laboratory related CPGs
did not differ from therapeutic CPGs. Since some studies did not report the scores of
individual CPGs but only quoted mean scores of their evaluations, we could only compare
the mean domain scores of published studies. Despite these limitations our findings depict
a similar picture across studies in many medical fields independently of date of publication
or origin of recommendations. Shortcomings in methodological quality are mostly due to
lack of rigour or inappropriate reporting of the CPG development process, and lack of
applicability and declaration of editorial independence. Our results are the first in the field
of diagnostic because no studies published so far (13-19) investigated the quality of

diagnostic recommendations.

6.3. Causes of poor methodological quality of diagnostic guidelines for diabetes
mellitus

Some studies investigated the probable reasons of methodological shortcomings (13-
19, 67-78) but not one has evaluated these reasons in diagnostic CPGs and not one studied
the reporting of laboratory related information in guidelines yet. This question was
addressed by subgroup analyses of our study on DM CPGs. Our findings demonstrated that
longer and electronically published CPGs and the availability of CPG development
manuals yielded higher methodological scores in most AGREE domains (Table 10). One
simple explanation is the lack of space available for detailed and accurate reporting of CPG
methodology in journals (79). Paradoxically, lengthy CPGs are thought to be less practical
for daily use (79), so one may argue that the length of CPGs adversely affects
implementation. In our case, CPGs that achieved high scores for “Applicability” were
indeed longer documents, but they also covered additional information on organization,

cost implications and monitoring of the use of recommendations in practice. All these tools
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help CPG implementation and thus, at least in principle, we cannot confirm that lengthy
CPGs are not applicable in practice. The Conference on Guideline Standardization defined
a standard for CPG reporting in order to promote quality and facilitate implementation
(25). Such CPG reporting standards (25) have not yet been adopted by most journals, and
peer-reviewers also rarely use the AGREE or other criteria for systematic assessment of
recommendations prior to publication (19, 69, 80). These shortcomings highlight the need
to use CPG reporting standards and clear publication and peer reviewing policies for CPGs
by major medical journals.

In our study the quality of purely diagnostic CPGs was not significantly different
from that of combined diagnostic and therapeutic CPGs (Table 11). Our additional
evaluation has shown that nearly half of all diagnostic CPGs do not report pre-analytical,
analytical and diagnostic accuracy data (Table 12), which may lead to inappropriate
requesting and interpretation of tests in clinical practice (81). Fulfilling these criteria would
be desirable in any CPGs that provide laboratory testing-related recommendations, since it
is expected that practice guidelines are developed in a multidisciplinary process (82).
Unfortunately this could not be confirmed by our study as only 41% of the criteria were
fulfilled in D2 which explored the involvement of all relevant stakeholders in the CPG
development process.

All CPGs that achieved higher scores in the comparison by origin were from agencies
that had detailed CPG manuals which provided a clear description and standards for the
development process (Table 9 and 10). The availability of a CPG manual, however, does
not always guarantee that CPG teams follow those processes consistently, and it has been
shown that it is often not clear how decisions are made by the CPG team when arriving at
final recommendations (27). The substantial heterogeneity, both in how the type of
publication is defined and the adherence to this definition in the final presentation of the
CPG, suggests that there is likely to be a disparity between the methodology CPG
developers described and what is actually followed in practice (Table 9). We found, for
example, several CPGs that described a grading system but did not grade their final
recommendations. The lack of evidence tables in CPGs that claim to be evidence-based
may also point to potential deviations from the processes set in CPG manuals (Table 9).
Therefore it is advisable that diagnostic CPG development teams adhere to pre-set
methodology and document the procedures followed explicitly and report those
transparently.

Our study evaluated different publications that were defined in various ways by their
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authors. Such heterogeneity of definitions (such as guideline, guidance, protocols, position
statement, recommendation and rationale statement, consensus report, etc.) may highlight
different approaches in formulating recommendations for practice. We also found several
CPGs that, while having proof of using evidence-based methods, failed to define their
publication as such (43, 44, and 46). This suggests that the definitions used in the
international guideline community may be confusing for both guideline developers and
users, and that simplification and standardization of terminology is needed.

Even though guideline development methods have gradually improved and were
published by several organisations, we could not demonstrate major improvements in CPG
quality for most domains (Table 7) and in the “Editorial independence” domain even
deterioration in scores was observed over time. We further evaluated the improvement of
quality of CPGs over time in some cases where the authorities issued several CPGs (e.g.
NICE, WHO, IDF) within the time scale investigated. The NICE CPG in 2004 was of
higher quality than the NICE 2002 version due to improvements in the scores for the
“Applicability” and “Editorial independence” domains. Recognising there methodological
problems, many international organizations are now moving towards international
standardization of guideline methods (83, 84-86). Surprisingly, the international WHO and
IDF CPGs in 2006 and 2007 had lower scores in most domains than the 2003 and 2005
versions despite the fact that both agencies released guideline development manuals in

2003 (http://whqglibdoc.who.int/hg/2003/EIP_ GPE _EQC 2003 1.pdf, http://www.idf.org).

Therefore we assume that the lower AGREE scores are due to the lack of reporting some
methodological details rather than the lack of following the methodology described in the
manuals. Explicit reporting of methodology and adherence to that methodology is
particularly important for influential agencies (e.g. ADA and WHO) whose
recommendations are universally followed or adopted and adapted worldwide.

There are several limitations in our study. By evaluating English publications only,
our results may suffer from language bias. However, several publications, including our
own review of the topic (Table 14), confirm no significant differences in the quality of
English versus non-English publications of guidelines or trials (87-88). Since most national
DM CPGs are based on or strongly influenced by international recommendations primarily
published in English, we believe our results are likely to be generalizable.

The AGREE Instrument or other CPG appraisal tools can neither investigate the
accuracy of the content of recommendations nor their impact on patient outcomes (89-90).

Another shortcoming of all critical appraisal tools is that they do not differentiate between
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whether the publication fails certain criteria due to lack of reporting or to poor
methodology and design. Therefore, our results should not be interpreted as criticisms of
the truth of scientific statements or the validity of recommendations made in a given
publication about DM. However, the demonstrated shortcomings in reporting and/or the
methodology applied by different CPG developers could lead to distrust in and/or misuse
of recommendations (91). With such shortcomings, the energy put into developing
scientifically accurate but otherwise poorly presented CPGs could end up being wasted,
whereas, inaccurate but otherwise nicely presented CPGs might be promoted and used
widely. This is why we advise that CPGs be critically evaluated for methodology before

recommendations are used in clinical practice (92).

6.4. Correlation between guideline methodological quality and validity of content

A number of studies confirm the assumption that CPGs of poor methodological
quality potentially transmit biased opinions that may cause unnecessary burden to patients
and costs to society (93-96). Others, however, demonstrated that despite the high
inconsistencies in formulating recommendations and the great variation in the supporting
evidence cited, the agreement in the content of recommendations was remarkable (97, 98).
Our results have shown that guidelines with poor methodological quality are not
necessarily invalid in their content and vice versa; high quality CPGs do not necessarily
provide the best recommendations.

The discrepancy between methodological quality and clinical validity of
recommendations could be explained by the authors using different pieces of evidence or
differing judgements to base their statements on. The reasons for this could be manifold:
(a) non-systematic searching for the evidence, (b) ignoring findings that confirm the
beliefs and assumptions or the experience and practice of the guidelines development
group, (c) other competing interests as priorities, or (d) considered judgements taking into
account other influencing factors such as costs, organizational barriers, patients’
preferences, ethics, and safety. It has to be acknowledged that the evidence is only one
element in formulating recommendations (18). Guideline developers may down- or
upgrade the strength of evidence in final recommendations if other reasons (e.g. social,
economical, organizational, societal, ethical, patient perspectives, safety or legal) strongly
justify it (99-101). However, considered judgement and grading should be a well-

documented and transparent process so that users of CPGs understand the rationale and
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reasoning behind final recommendations and why and to what extent guideline teams
decided to direct from research findings.

The other reason of this discrepancy might be that the quality of a guideline depends
not only on the rigour of its development but also on the quality of the evidence base
underlying the recommendations. A number of studies confirmed this assumption
demonstrating that poor of high quality evidence was used for CPGs in different medical
fields (102) and especially in oncology (103, 104), such as in CPGs for lung cancer (105).

Our study has a limitation because it focused on a small part of an oncology topic.
Therefore our data cannot be generalized to other medical topics. The common failure of
the currently available guideline appraisal instruments, such as the AGREE Instrument
used in our study too, is that they are unsuitable for assessing either the accuracy of the
content of recommendations, or the impact on patient outcomes (106). Nevertheless the
discrepancies found in our study between quality and content highlight the need for critical
appraisal of not only the methodology but also the content of recommendation before their
use in practice.

Conflicting recommendations on the use of laboratory tests are likely to lead to a
waste of laboratory resources and might even cause harm to patients (107). Effective
treatment depends on the effective use of diagnostic tests, and if diagnostic
recommendations are not evidence based, it is reasonable to assume that therapeutic

interventions will sometimes be initiated and monitored inappropriately.

6.5. Recommendations for the future

Our findings identified several shortcomings in current guideline development
initiatives as well as gap in our current knowledge and understanding of guideline
processes. These findings call for further research and improvements that could provide
tools both for guideline developers and uses in their endeavour of delivery improved care

and outcomes for their patients.

In conclusion:

. Our studies highlight the need for clear guideline development and reporting
standards for making diagnostic recommendations in CPGs.

. Guideline development must be a multidisciplinary process and the laboratory
profession must take a nurse proactive role in joining clinical guideline teams in

order to influence diagnostic recommendations.
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Guideline terminology and development methods from systematic literature retrieval
to a uniform grading system should be standardized, and training in evidence-based
CPG methods should be provided to all engaged in formulating recommendations.

Until more advanced assessment tools become available that can evaluate the quality
and reliability of the content of CPGs, we recommend that all CPGs are critically

reviewed before clinical application.

7. SUMMARY

In our studies we could demonstrate that:

There is large variation in the way diagnostic recommendations in guidelines for
clinical practice are developed and how methodological quality is incorporated in the
development process.

The methodological shortcomings of DM and NSCLS CPGs are very similar to those
in other medical fields.

There are serious shortcomings in involving all relevant stakeholders in the guideline
development process, in the rigour of development, applicability and editorial
independence and these raise concern about both the internal and the external validity
of recommendations.

The quality of purely diagnostic CPGs was not significantly different from that of
combined CPGs for DM.

Subgroup analyses of our DM study demonstrated that longer and electronically
published CPGs and the availability of CPG development manuals yielded better
overall methodological quality with higher scores in most AGREE domains.

Nearly half of all DM CPGs do not report pre-analytical, analytical and diagnostic
accuracy data, which may lead to inappropriate reporting and interpretation of tests in
clinical practice.

Diagnostic recommendations about tumor markers are conflicting in CPGs for the
managements of NSCLS patients.

We did not find any straight forward relationship between methodological quality and
validity of content of NSCLS CPGs.

Our findings highlight the need for critical evaluation of both the methodology and

content of any CPG before recommendations are put in clinical practice.
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In conclusions, we make the following recommendations for the future:

There is a need for systematically developed, explicit recommendations based on
evidence-based guideline development and reporting standards in laboratory
medicine.

To overcome the methodological shortcomings of current guidelines standardized
methods for making evidence-based guideline recommendations need to be
disseminated more effectively in laboratory medicine.

Evidence should always be assessed in close collaboration between clinicians and
specialists in laboratory medicine. Evidence should be only one element in
formulating recommendations. Interpretation of the evidence and its translation to
practical recommendations should be documented explicitly and transparently and
must be free from any form of vested interest or bias

There is a need for simplification and standardization of CPGs terminology.

A unified system for grading diagnostic recommendations might help to improve the
validity of resulting recommendations.

Further studies are needed to explore in depth the relationship between the scientific
validity and the methodological quality of diagnostic recommendations.

All CPGs should be critically evaluated for methodology and content before

recommendations are used in clinical practice.
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