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Opportunities
• Clinician evaluation of disease & status

– Diagnoses
– Problems
– Clinical notes

• Treatments, procedures, medications

• Labs

• Patient controlled data
– Patient portals / Patient reported outcomes
– Biometric uploads 
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Stage 2 MU ACOs 
Stage 3 MU

PCMHs
3-Part Aim

Registries to manage 
patient populations

Team based care, 
case management

Enhanced access and 
continuity

Privacy & security 
protections

Care coordination

Privacy & security 
protections 

Patient centered 
care coordination

Improved 
population health

Registries for 
disease 

management

Evidenced based 
medicine 

Patient self 
management

Privacy & security 
protections

Care coordination

Structured data 
utilized  

Data utilized to 
improve delivery 

and outcomes

Data utilized to 
improve delivery 

and outcomes

Patient informed

Patient engaged, 
community 
resources

Stage 1 MU

Privacy & security 
protections

Basic EHR 
functionality, 

structured data

Utilize technology 
to gather 

information

Improve access to 
information

Use information to 
transform

Meaningful Use as a Building Block



Hospitals Demonstrating Meaningful Use

Source:  Office of the National Coordinator for Health Information Technology. 'Hospitals 
Participating in the CMS EHR Incentive Programs,' Health IT Quick-Stat #45. July 2015.
dashboard.healthit.gov/quickstats/pages/FIG-Hospitals-EHR-Incentive-Programs.php  

91-95%



Office-Based Providers Demonstrating 
Meaningful Use

Source: Office of the National Coordinator for Health Information Technology. 'Health Care Professionals 
Participating in the CMS EHR Incentive Programs,' Health IT Quick-Stat #44. July 2015. 
dashboard.healthit.gov/quickstats/pages/FIG-Health-Care-Professionals-EHR-Incentive-Programs.php. 

54%



Patient Portal Use in Large Health Plan

http://thehealthcareblog.com/blog/2015/08/10/the-current-state-of-patient-portal-adoption/



Outstanding Challenges

• EHRs designed to support 
clinical care

• Completeness & accuracy vary

http://www.wsj.com/articles/SB10001424127887324640104578165463233793912
http://www.wsj.com/articles/SB10001424127887324640104578165463233793912
http://www.cpr.org/news/story/beta-test-doctors-seeing-ptsd-victims-neighborhood-violence
http://www.cpr.org/news/story/beta-test-doctors-seeing-ptsd-victims-neighborhood-violence


Outstanding Challenges

• Still not standardized
• 100+ EHR vendor products

• Coding systems used differently
• ICD-10 transition

• Researchers do not control EHR 
design or documentation/coding 
practices



Clinical Phenotype Definitions
• Specifications for identifying patients or populations with a 

given characteristic or condition of interest from EHRs using 
data that are routinely collected in EHRs or ancillary data 
sources.

• Can support research (cohort selection; study screening) and 
personalized medicine

• Include widely adopted coding systems
– ICD-9-CM 
– CPT
– SNOMED CT
– LOINC
– RxNorm
– NDC



Example
Diabetes defined as1:
• one inpatient discharge diagnosis (ICD-9-CM 250.x, 357.2, 

366.41, 362.01-362.07)
or any combination of two of the following events occurring 
within 24 months of each other: 
• A1C > 6.5% (48 mmol/mol)
• fasting plasma glucose > 126 mg/dl (7.0 mmol/L)

Lab
codes

• random plasma glucose > 200 mg/dl (11.1 mmol/L)
• 2-h 75-g OGTT ≥ 200 mg/dl
• outpatient diagnosis code (same codes as inpatient)
• anti-hyperglycemic medication dispense (see details below)
• NDC in associated list Medication

codes• …etc., etc…

1. Nichols GA, Desai J, Elston Lafata J, et al. Construction of a Multisite DataLink Using Electronic Health Records for the Identification, 
Surveillance, Prevention, and Management of Diabetes Mellitus: The SUPREME-DM Project. Prev Chronic Dis. 2012;9:110311.

ICD-9
codes







Other Sources for Clinical Phenotypes

• Clinical Classifications Software , “AHRQ Bundles”

• CMS Chronic Conditions Warehouse 
• Quality Net (CMS and Joint Commission)
• Mini-Sentinel
• OMOP/OHDSI
• SHARPn
• …..





Clinical Trial Reporting
Multiple phenotype definitions:

Patient characteristics:



Am J Respir Crit Care Med. 2014 Nov 1;190(9):989-95. 
doi: 10.1164/rccm.201406-1166OC.







https://www.nihcollaboratory.org



http://pcornet.org



Coverage and Precision of Rare 
Disease Names (n=5,333)

Unpublished Data.  Kin Wah Fung, Olivier Bodenreider, Rachel Richesson 2014.  



“Grouper” codes that contain multiple 
rare disease concepts (less precise)

Unpublished Data.  Kin Wah Fung, Olivier Bodenreider, Rachel Richesson 2014.  



SNOMED CT 

• Most comprehensive, multilingual clinical 
terminology in the world

• Used in > 50 countries
• Meaningful Use requires use of SNOMED CT in 

the EHR for problem lists, procedures.
• SNOMED CT is better suited for clinical data 

capture because:
– Better content coverage
– Clinically oriented
– Flexible data entry and retrieval



Use Cases and Coding Systems for Rare Diseases

Public Health 
Surveillance ICD-10

Quality 
Measurement SNOMED CT

Interventional 
Research

SNOMED CT, 
MedDRA; plus new 
data collection using 
PhenX and LOINC

ICD-9-CM, ICD-10-CMReimbursement

Electronic 
Health Record 

Systems

Encode with 
SNOMED CT for 

documenting 
diagnoses or 
“problems” 

MeSH for linkage to 
the biomedical 
literature and clinical 
practice guidelines 
(e.g., InfoButton, 
CDSS).

Query SNOMED CT for 
networked research 
networks and observational 
research.

Linkage to patient-
directed health 
information (e.g., 
Medline Plus search 
with MeSH
synonyms). 

Link to OMIM and
GO and for 
molecular diagnosis.

HPO and ORDO for 
“deep phenotyping”  of 
undiagnosed disorders in 
specialty or genetics 
clinics.



Multiple Terminologies
1. Outpatient COPD 
encounter 

ICD-9 (or corresponding SNOMED) codings
491.xx - chronic bronchitis
492.xx - emphysema
493.2x - chronic obstructive asthma
496.xx - chronic airway obstruction

2. Inpatient COPD 
encounter 

ICD-9 (or corresponding SNOMED) codings
490.xx - bronchitis, not specified as acute or chronic
491.xx - chronic bronchitis
492.xx - emphysema
493.2x - chronic obstructive asthma 
494.xx - bronchiectasis
495.xx - extrinsic allergic alveolitis
496.xx - chronic airway obstruction

3. Hospitalized respiratory 
failure (primary) with 
secondary COPD coding 

518.81 acute respiratory failure
518.82 other pulmonary insufficiency not elsewhere classified
518.84 acute and chronic respiratory failure

4. Problem List Coded fields ICD-9 / variant “V” coding or SNOMED) – COPD, emphysema, chronic 
bronchitis, chronic airway obstruction

5. PFT demonstrating likely 
obstructive lung disease

Evidence of pre or post-bronchodilator obstruction defined by an FEV1 / FVC ratio < 0.7

6. Documented COPD-
related drug dispensing, 
order or medication listing

Beta-agonists by nebulized delivery
Beta-agonists, Inhalers - Long acting
Ipatropium & Tiotropium
Inhaled Corticosteroid (ICS)
Combivent (Ipratropium+Albuterol)
Combination Inhaled Beta-agonists + ICS (ie Advair)

Medication classes

NDC

Need to 
link to

RxNorm



Figure 1. The various subdomains integrated in the UMLS.

Olivier Bodenreider Nucl. Acids Res. 2004;32:D267-D270

Human 
Phenotype 
Ontology

Oxford University Press



Possible actions…
• Link specialized terminologies with UMLS
• Recognize importance of clinical interface 

terminology (SNOMED CT or HPO)  
– Advocate for standards (requirements or incentives)
– Promote use of SNOMED CT in healthcare systems

• Expand coverage of diseases in SNOMED CT
• Laboratory data critical 

• Coordinate and communicate across 
disciplines!
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