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High level overview & genomic medicine considerations

Guideline development process / 
methodology overview

5 questions about practice guidelines 

What’s new, what’s next 



1970’s

1960’s1950’s 

2000’s

1980’s

1990’s

First clinical genetic test
1956 – Chromosomal Analysis

Identify trisomy 21 as the 
cause of Down syndrome

Karyotyping

More detailed analysis of 
chromosome structure

Chromosome Banding

Enabled simultaneous analysis of 
thousands of genes

Microarrays & Next-Generation 
Sequencing (NGS)

DNA-based testing methods emerge

PCR largely replaced RFLP
Polymerase Chain Reaction (PCR) & Sanger sequencing

1956 -> 2024: 67 years of clinical genomic medicine

2010’s 2020’s

Allowing analysis of a person's 
entire genetic code

Whole Genome & 
Exome Sequencing

Simultaneous NGS 
analysis of tumor 
mutational burden (TMB), 
microsatellite instability 
(MSI), copy number 
alterations (CNAs), and 
genomic variants

Comprehensive 
Genomic 
Profiling (CGP)

2030’s

Restriction Fragment Length
Polymorphism (RFLP) Analysis 



Guideline developers have a challenging landscape to 
navigate with genomic medicine

• Rapidly evolving, highly technical clinical practice area
• Sheer volume and complexity of genomic data
• Limited and/or emerging high-quality clinical evidence
• Limited integration into widescale routine clinical practice (currently)
• Diversity and equity concerns, ethical and social implications
• Used in many clinical areas (infectious disease, oncology, medical 

genetics, pharmacogenomics, transplant…)
• Rapidly changing technologies
• Diverse applications of same technology



Defining a Clinical Practice Guideline (CPG)

• A document that focuses on a disease or condition and includes 
recommendations for appropriate management of patients with this 
disease or condition

• Should be based on the best available evidence and should help 
healthcare providers by supplementing their knowledge and skills

•  Can be tailored to clinical, health policy, health systems or public 
health settings, among others

Guidelines International Network (GIN)-McMaster Guideline Development Checklist Glossary of Terms 
https://macgrade.mcmaster.ca/wp-content/uploads/2023/09/checklistglossaryprintable.pdf 

What is the clinical question? What is the patient population?
What is the desired outcome of the intervention?

What evidence do we have? Do the studies measure the same outcomes?
Is the evidence we have clinically relevant to this population?

Who is the end user? Who are the stakeholders? 
Do the proposed recommendations align with patient preferences and values? 

https://macgrade.mcmaster.ca/wp-content/uploads/2023/09/checklistglossaryprintable.pdf


The Rationale behind Systematic Review in Clinical Medicine: a Conceptual Map

J Diabetes Metab Disord. 2021 Jun; 20(1): 919–929



Evidence-based CPG development process

CMAJ Feb 2014. 186 (3) E123-E142



Important to understand PICO(s) & key questions 

• Patient, Population or Problem
• What are the characteristics of the patient or population (demographics, risk factors, pre-

existing conditions, etc)? What is the condition or disease of interest?

• Intervention
• What is the intervention under consideration for this patient or population?

• Comparison
• What is the alternative to the intervention (e.g. placebo, different drug, surgery)?

• Outcome
• What are the included outcomes (e.g. quality of life, change in clinical status, morbidity, 

adverse effects, complications)?

Specific who, what, when, where and how, of an EBHC research question

Guides literature review inclusion / exclusion criteria selection
Identifies specific data elements for extraction & subsequent analysis 

to support recommendation statements 

https://www.cochranelibrary.com/en/about-pico 

https://www.cochranelibrary.com/en/about-pico


Living systematic review (LSR) & meta-analysis processTraditional systematic review (SR)& meta-analysis process

Trop Med Health. 2019 Aug 1:47:46
J Clin Epidemiol. 2017 Nov:91:23-30

https://pubmed.ncbi.nlm.nih.gov/31388330/
https://pubmed.ncbi.nlm.nih.gov/28912002/


Medwave. 2021 Mar 17;21(2):e8109

Infect Dis Ther (2022) 11:2063–2098

https://pubmed.ncbi.nlm.nih.gov/33830974/
https://pubmed.ncbi.nlm.nih.gov/36229765/


GRADE summary of findings (SoF) table

Blood Adv. 2020 May 12;4(9):2095-2110 

https://pubmed.ncbi.nlm.nih.gov/32396622/


Factors influencing strength of recommendations

Healthcare equity, patient preferences and values, and resource 
implications are intentionally and proactively considered when developing 
CPG recommendations  using GRADE Evidence to Decision frameworks



Crafting recommendation statements

• Should follow a structure & preferred language that clearly identifies
–  who the recommendation is for
– what is recommended and against what alternative
– the strength of the recommendation
– the certainty in evidence that supports the intervention effects,
– complementary guidance included as remarks,
– who is making the recommendation

• Example 1: For pregnant women with proven acute superficial vein thrombosis, the ASH 
guideline panel suggests using LMWH over not using any anticoagulant (conditional 
recommendation based on low certainty in the evidence of effects ꚚꚚꓳꓳ)

• Example 2: For pregnant women with acute VTE, the ASH guideline panel recommends 
antithrombotic therapy compared with no antithrombotic therapy (strong recommendation 
based on high certainty in the evidence about effects ꚚꚚꚚꚚ)

Blood Adv. 2020 May 12;4(9):2095-2110

https://pubmed.ncbi.nlm.nih.gov/32396622/


Evidence-based consensus recommendation 
development CPG processes that are not GRADE

J Healthcare Leadership 2022:14 63–70; AJOPS. 2024;7(1); 
https://www.nccn.org/guidelines/guidelines-process/development-and-update-of-guidelines 

RAND/UCLA modified Delphi panel method

Delphi method 

Panel discussion & voting method

https://www.nccn.org/guidelines/guidelines-process/development-and-update-of-guidelines


GIN Key Components of Trustworthy Guidelines

• Composition of guideline development 
group: Should include diverse stakeholders 
like health professionals, methodologists, topic 
experts, and patients

• Transparent decision-making process: The 
process for reaching consensus should be 
described

• Conflicts of interest: Financial and non-
financial conflicts of interest should be 
disclosed and managed

• Clear scope and objectives: The guideline 
should specify its aims and scope

• Rigorous development methods: The 
methods used should be clearly described in 
detail

• Systematic evidence reviews: Systematic 
methods should be used to identify and 
evaluate evidence

• Evidence-based recommendations: 
Recommendations should be based on 
scientific evidence of benefits, harms, and costs

• Rating of evidence and recommendations: 
A rating system should communicate the 
quality of evidence and strength of 
recommendations

• External review: Review by external 
stakeholders should occur before publication

• Updating process: An expiration date or 
updating process should be included

• Funding transparency: Financial support for 
development should be disclosed



1. What groups are involved in 
CPG development and 
how/when do they participate?

2. What is the difference 
between CPGs, clinical 
consensus statements, and 
position statements? 

3. How can CPGs on the same 
topic and evaluating the same 
literature make different 
recommendations?

4. Why don’t you make every 
CPG an LCPG? 

5. Does a strong 
recommendation apply to 
every patient?

BONUS QUESTIONS: Why could 
the process be slower than ideal 
even with living guidelines, lots 
of SR technology, AI/ML?



GRADE guideline development process

Health Research Policy and Systems 2018. 16:45

Policy makers, other decision makers

Guideline organization, technical team

Health or other professionals

Patients or the public



What is the difference? 

European Academy of Neurology  
Eur J Neurol. 2021; 28:2461–2466 Table 2 modified

CPGs
Clinical 

consensus 
statements

Position 
paper

Scope Broad Usually 
narrow Narrow

Multidisciplinary panel If necessary If necessary

Clinical question generation (PICO tool) Desirable If necessary

Outcome importance voting (GRADE method)

Systematic review for each PICO Desirable

Grading the quality of the studies (multiple methods) Desirable

Rates strength of evidence for each  outcome and 
overall (GRADE method)

Determines direction & strength of a recommendation 
(GRADE method)

Reaching consensus with formal methods If necessary If necessary Desirable



CPGs
Systematic Review
High-Level Evidence
Structured Methodology
Strength of Recommendations 

Clinical consensus statements 
(Expert clinical practice statements) 

Limited Evidence
Expert Opinion & Consensus Methodology

Flexibility and Responsiveness
General Guidance

All are tools in a very large toolbox
Match the tool to the project



Expert clinical practice statements / 
clinical consensus statements play an important role

• Recommendations or guidance are needed AND there is uncertainty 
on the best course of action
– Clinicians need to make decisions for current patients
– Identified need to establish best practices for patient care now
– Literature is emergent, inconsistent, or limited at this point in time

• Frequently occurs in rapidly evolving fields 
• Evidence-based, use established consensus methods informed by 

relevant professional expertise and experience



CPG recommendations are NOT dictates

• Even strong recommendations based 
on high-quality evidence will not apply 
to all circumstances and all patients
– Following some strong recommendations based 

on high-quality evidence will be a mistake for 
some patients

–  No CPG or recommendation can account for all 
the often-compelling unique features of individual 
patients and clinical circumstances

–  End users should not attempt to apply 
recommendations by rote or in a blanket fashion

• Clinical decision support tools
• Support shared decision-making 

processes

Circulation. 2023 Sep 12;148(11):912-931; 
GRADE Handbook: https://gdt.gradepro.org/app/handbook/handbook.html#h.33qgws879zw 

https://pubmed.ncbi.nlm.nih.gov/37577791/
https://gdt.gradepro.org/app/handbook/handbook.html#h.33qgws879zw


Question #3: How can CPGs on the same topic and evaluating the 
same literature make different recommendations?



Methodology / standards
 GRADE or expert 

consensus 
Traditional or living format

Scope and focus
Broad or narrow

End users are primary care 
or specialists

PICO elements 
Different patient 

populations, outcomes, 
interventions, comparators 

considered / prioritized

Target audience
May emphasize different 

aspects of care for specific 
groups

Evidence interpretation
 May interpret differently 

based on expertise & 
perspective

Patient representation
 Panel representation & 
level of engagement can 

influence 
recommendations

Values & preferences
Different ones considered / 
emphasized in formulating 

recommendations

Resource considerations
 Some factor in cost & 

resource use more heavily 
than others

Stakeholder involvement
Targets & level of 

engagement can influence 
recommendations

Updating frequency
Developed / updated at 

different times may have 
access to different 

evidence

Conflict of interest 
management

Varying approaches can 
impact final content

Cultural / geographic 
context

May account for variability 
in practices, resources, & 

epidemiology

Organizational mission
Mission & priorities can 

shape focus & 
recommendations

Collaboration level 
Single or 

multiorganizational 
development 

Intended CPG use 
Diagnosis, intervention, 

diagnostic test, prognosis, 
policy

Development process 
rigor

 More rigorous may lead to 
different conclusions than 

less formal

Many potential causes of CPG differences



Living guidelines update faster, but pose new 
development challenges



Software tools to assist the SR process
BMC Med Res Methodol. 2022 Dec 16;22(1):322

https://pubmed.ncbi.nlm.nih.gov/36522637/


Multiple reasons for long development times

• Rigorous methodology
• Multidisciplinary input
• Extensive review process
• Resource constraints

–  Volunteer panelists
–  Funding
–  Organizational prioritization
–  Methodologists & medical librarians
–  SR development tools 

• Rapidly evolving evidence
• Sheer volume of evidence
• Complexity of topics
• Conflict resolution
• Implementation considerations

More/better tools/AI/ML will aid evidence synthesis, but other 
aspects will continue to be more challenging & less malleable

“Strengthening the global evidence ecosystem for improved 
health decision-making” discussions & investments could spark 

significant change (JBI/Cochrane/Campbell, Wellcome Trust, WHO)

Am J Med Qual. 2023 Sep-Oct;38(5S Suppl 2):S3-S11

medRxiv preprint Bastarache et al, 2024
doi: https://doi.org/10.1101/2024.10.17.24315685

https://pubmed.ncbi.nlm.nih.gov/37668270/
https://doi.org/10.1101/2024.10.17.24315685


CPG development employs various standardized 
methods using validated tools…

JBI Evid Synth. 2023 Sep 1;21(9):1699-1731

https://doi.org/10.11124/jbies-23-00139


Feedback used 
to refine and 

finalize 
recommendati

ons

Ethical, Legal, 
and Social 

Implications

Panelists with 
diverse 

perspectives 
and expertise

Consider 
patient values, 

preferences, 
and contextual 

factors

Dissemination 
strategies that 
consider end 
users needs

Partner,  
collaborator, 
and interest 

holder 
engagement

Independent 
expert peer 

review

Consider end 
users in 

developing 
tools & 

educational 
materials

Consensus 
building  to 

resolve 
differing 

viewpoints

Consideration 
of various 
practice 
settings

Consider costs 
& resource 
availability 

Public open 
comment 
periods

…but it is also a human, social process 

“Not just a process of integrating knowledge, 
triangulation and finding a single answer” (BMJ 1996;312:71–2)
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