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• TMD/TMJ - as a public health issue  
• Context:  Ongoing and evolving initiatives 

• MDEpiNet 
• CRNs
• NEST

• Patient-Led Round Table -Progress to Date  
• Key Gaps
• Promising Efforts and Opportunities

Outline



TMD 

• Affects 35 million people ( 12%) 
• Prevalence greater in women 
• Complex disorder  
• Gaps in evidence 
• Need for interdisciplinary 

approach    



Enhanced susceptibility and modifying factors (e.g., sex):
Variability in clinical manifestation and disease severity
Variability in treatment responses and outcomes 

The need for diagnostic and prognostic biomarkers:
Intention-to-Treat population with degenerative and ankylotic TMD conditions to be treated with 
TMJ replacement
Predictive assessment of real-world device performance 
Prevention and diagnostic/therapeutic management  of adverse events

In silico research and evidence integration for developing TMD-related 
Precision/Stratified Medicine applications 

Narrowing  the Gap Between Currently
Available and Urgently Needed
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Develop and test 
drive novel methods 
and  scientific 
infrastructure for 
device evidence 
generation 
synthesis and 
appraisal nationally 
and internationally  

THE VISION FOR 
NATIONAL SYSTEM 
LAUNCHED 
FDA 4- day Public 
Meeting  
Day 1. Launch of 
FDA strategy
Day 2. MDEpiNet 
Annual  
Days 3-4. Registries  

MDEpiNet:  Intersections 
with FDA Strategic Initiatives 
and NEST  

CRN Community                    

of Practice 

Tools for assessing the 
Usability 
of Registries for 
Regulatory Decision 
Making , March 2018

NEST Data 
Partners 
Network 



www.mdepinet.org

MDRTF Recommendations to FDA 
for NEST

Krucoff MW, Normand SL et al, JAMA  2015Strategically Coordinated Registry Networks (CRN) 
Principles:
• Link complementary sustainable registries/e-repositories (Professional 

society registries, EHRs, Claims data, PCORI- CDRNs)
• TPLC approach as a true continuum leveraging “real world” evidence
• “Dual purpose” existing national, regional or other large scale efforts



• Develop standardized data infrastructure :  TMJ - CRN   
• Affect a change in clinical trial practices to incorporate patient 

preference data and RWE experiences
• Develop a roadmap for the development of predictive analytics 

algorithms 
• Develop evidence-based protocols and best practices for 

inclusion into health care 
• Promote the development of collaborative multi-disciplinary 

research     



• WG1. Natural History and Assessment of Biomarkers Associated 
with Outcomes in TMJ Implant Patients

• WG2. Patient Reported Outcomes Evaluation
• WG3. Physician and Patient Education, Patient-Centered 

Treatment 
• WG4. Data Collection and Analysis  



• Population/Epidemiologic Science  
• Human Studies /Clinical Studies
• Basic Biological Science
• Data Science/Informatics

• Example: In silico-approaches   



 GWAS hold great promise for advancing our understanding of the 
genetic contributions …, risk factors for susceptibility and prognosis, and 
the development of individualized dental [and craniofacial] medicine. 

…however, we are still in the early stages of the translation of 
genomics to clinic [and regulatory] practice.

Promise of ‘Omic Research for elucidating the causes for 
susceptibility and inter-individual variability  



TMD in Coremine knowledgebase: 
>10,400 connections, including ~400 genes/proteins 
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• “A SNP in PTGS1 (rs3842803) showed the strongest association with global psychological 
symptoms. However, as this SNP is very rare in Caucasians/Europeans, but fairly common in 
African populations, the SNP remained strongly associated only in African-Americans.”
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Degenerative 
and ankylotic 
TMDs as 
indications for
TMJ 
REPLACEMENT 
TMJ OA

TMDs 
(eg, chronic pain –
nociceptive, 
neuropathic, etc.)
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EPIDEMIOLOGICAL 
EVIDENCE 

from different sources 
(eg, RCT, EHR, 

registries) 

GENETIC 
EVIDENCE 

from open-source and 
other available 
‘omic databases 
(eg, NCBI/GEO)

Discovery of 
Biomarkers and 
Risk Predictors 

Based on In Silico 
Generated

Epi-Gen Evidence
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• Apply Systems Biology/Medicine approach
• Integrate multidisciplinary evidence
• Extract new information by reanalyzing raw pre-existing data
• Integrate amassed device/biomaterial-related knowledge 

(eg,  biomedical, clinical, epidemiological, population genetics, etc)
• Promote translational research by incorporating pre-clinical findings 
• Data analysis and interpretation using computer modeling and simulation:

• Elicit and test new hypotheses
• Cross-validate the results from different sources
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 Biological and clinical plausibility of TMD study endpoints and biomarkers based 
on:
 Better understanding of molecular/mechanistic underpinnings
 Improved pre-selection for further qualification, validation and implementation steps

 Clinical and regulatory relevance :
 New targets for different types of TMDs
 Well-categorized TMD biomarkers (eg, diagnostic, monitoring, predictive, prognostic, etc)
 Well-defined target subpopulations (eg, ITT for TMJ Replacement)
 Proactive surveillance using new study endpoints (eg, biomarkers) for early detection and 

monitoring of adverse (clinical and subclinical) events in TMD/TMJ arthroplasty
 Less burdensome and more ethical - in vitro and ex vivo – TMJ device/biomaterial testing

 Cost/time-efficient solutions for TMD-related Precision Medicine applications
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