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Housekeeping  
•	 All participants will be muted 

•	 Enter all questions in the Zoom Q&A/chat box and send to Everyone 

•	 Moderator will review questions from chat box and ask them at the end 

•	 Want to continue the discussion? Associated podcast released about 2 weeks 
after Grand Rounds 

•	 Visit impactcollaboratory.org 

•	 Follow us on Twitter & LinkedIN: 

https://www.linkedin.com/company/65346172  

https://impactcollaboratory.org/
https://twitter.com/IMPACTCollab1
https://www.linkedin.com/company/65346172


 
  

  

 

  

Learning Objectives 
Upon completion of this presentation, you should be able to: 

‒Define computable phenotyping and discuss its relevance to pragmatic 
clinical trials 

‒Discuss approaches to find existing phenotypes and to assess their 
quality and appropriateness for certain uses 

‒Discuss the importance of reporting phenotype definition features and 
data quality assessment for pragmatic research 



 

  

 

  

OUTLINE 
• NIH Pragmatics Trials Collaboratory and EHR experience  

• Computable phenotypes and uses in pragmatic research  

• Finding and assessing existing phenotypes for re-use 
‒Challenges and Limitations 

• The future and implications for the IMPACT Collaboratory  
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NIH Pragmatic Trials Collaboratory  

Initiated through the NIH Common Fund in 2012 

Goal:  Strengthen the national capacity to implement cost-
effective, large-scale research studies that engage 
healthcare delivery organizations as research partners 

Vision: Support the design and execution of innovative 
pragmatic clinical trial Demonstration  Projects to establish 
best practices and proof of concept 



  

  

   

  
 

Demonstration Projects 
• Pragmatic trials embedded in

healthcare
systems to address questions of
major public health importance

• Projects span multiple NIH Institutes,
Centers, and Offices

• Projects have 1-year planning phase
followed by implementation phase

• Coordinating Center supports
methods-focused cores
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Cores 
• Biostats and Study Design 

• Electronic Health Records 
• Ethics and Regulatory 

• Health care Systems Interactions  

• Patient Centered Outcomes 

• Health Equity 

• Implementation Science 
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No two EHRs are alike  

• Even when sites are part of a
single corporate entity, local
coding varies

‒Cross-site data standardization is 
essential 

‒Solution requires engagement of 
local data experts and time 

• More sites = more work

NIA IMPACT 
COLLABORATORY 
TRANSFORMING DEMENTIA CARE 

Table 3. Examples of variation.is in original result u.n il'S in !:he Mini-Senti-
nel laborarocy resul L'S lab le source dara 

Gl)'COsylated hemogh)b.ui (HbAlc) original res11lt units* 
% %TRGB %1LHGB % HGB 
HEMOGLOBIN %THgb % OF TOTAL PERCENT 
U %TRgb % ofHgb Percent 
%HB % NGSP % oftota.I HbAlc% 
% OFT %NGSP %THb %HbA]c 
%AIC % TOTAL HGB %NGSP % A ]C 
MG/DL GJDL mmol/molf Blank 
% A JC % A]c %Hb gldL 
NULL %THb 
Platelet count original re.m/J units~ 
Blank FL TI-I/UL X10(3) 
% KICMM nlOU/CMM 1000/UL 
/lOOW k/cmm. !:hou/cmm Xl0(3)/MCL 
ICMM K/CUMM !:hou/mm3 Xl0(3)/UL 
CMM K..CUMM l'HOU/UL Xl0(6)/MCL 
J03L KJMCL TiiOUS/CU.MM X10*9/L 
JOX3UL KlmcL nlOUS/MCL XlOE3/UL 
1QA3J1JL K/UL TI-IOU/mcL XlOOO 
10*3/uL k/nL TI-IOUS/UL X10X3 
1013/nL KU/L ThoulnL XIQA3/UL 
JOE3/uL KIMM3 nlOUSA xlO 
JOe3/uL K/mm.3 nlOUSAND Xl0?3/ul 
JOe9/L LB TiiOUSAND/UL XlOE3/UL 
E9/L PLATFLErCO u X10E3 
BilJL T/CMM x 10-3/UL KIA?L 
biJIL TH/MM3 X 10(3)/UL KJB5L 
CUMM thlmm3· XJ0 .3 

Raebel et al, PDS 2014 



  
 

  

 

No two EHRs are alike  

• Tools do not transfer from one 
site to another (SPOT) 

‒Local adaptation is necessary 

‒Solution requires scarce IT 
resources and time 

Source: G Simon 



  

   

 The EHR is optimized for billing  

• Integrating study-related  data elements  into the EHR has implications  
for  clinical workflow and compliance  

‒Pilot tests are critical  

• Even minor modifications require allocation of scarce IT resources 
and leadership buy-in 

• Engaging health care system decision-makers and EHR vendors is 
essential 
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New ICD-10-CM Codes for Neurocognitive Disorders Effective October 1 
MICHAEL FIRST, M.D. 

Published Online: 24 Aug 2022 I https://doi.org/10.1176/appi.pn.2022.10.10.34 f "# in irii 

• New ICD-10-CM Codes for Neurocognitive Disorders Effect ive October 11 Psychiatric News 

~ ... ~ 04,54 G 

The coding changes for major and mild neurocognitive disorders represent the most consequential coding changes for 
DSM-5 disorders since the October 1, 2015, changeover from ICD-9-CM to ICD-10-CM. 

Every October 1, the ICD-10-CM codes for all of medicine are updated, resulting in the addition of new codes and the revision or 
deletion of existing codes. Only a small fraction of the 68,ooo codes are actually affected; last year, 159 new codes were added, 25 codes 
were deleted, and 27 existing codes were revised. Given that all HIP AA-compliant health care entities are required to use the most up-
to-date ICD-10-CM codes, clinicians and institutions need to keep on top of these coding changes, especially since the addition of new 
codes usually results in some existing codes becoming obsolete. 

This year the coding changes are largely confined to major and mild neurocognitive disorders, but they represent the most 

consequential coding changes for DSM-5 disorders since the October 1, 2015, changeover from ICD-9-CM to ICD-10-CM. 

Changes for Major Neurocognitive Disorder 

The first three characters that make up the ICD-10-CM code for major neurocognitive disorder depend on the type of etiological 

medical condition and are unchanged : 

https://psychnews.psychiatryonline.org/doi/10.1176/appi.pn.2022.10.10.34

https://psychnews.psychiatryonline.org/doi/10.1176/appi.pn.2022.10.10.34
https://doi.org/10.1176/appi.pn.2022.10.10.34


lrable 2. ICD-10-CM codes for Major Neurocognitive Disorder 
FOi Major Vascular NCO 
Codes sunsetted on September 30 
• FOl.50 Major vascular NCO, without behavioral disturbance 
• FOl .51 Major vascular NCO, with behavioral disturbance 

Updated codes effective October I 
• FOl.xy Major vascular NCO 
x"(urrent severity, y-aetompanying behavioral or psychological dislurbance 

• FOl.Ay Major vascular NCO, mild ... 
• FOi.By Major vascula r NCO, moderate ... 
• FOi.Cy Major vascular NCO, severe ... 

. xll ... with agitation 
.x2 ... with psychotic disturbance 
.x3 ... with mood symptoms 
.x4 ... with anxiety 

.xl8 ... with other behavioral or psychological disturbance 
.xo ... without accompanying behavioral or symptomatic disturbance 

F02 Major NCO due to another medical condition 
Codes sunsetted on September 30 
• F02.80 Major NCO due to AMC, without behavioral disturbance 
• F02.81 Major NCO due to AMC, with behavioral disturbance 

Updated codes effective October I 
• F02.xy Major NCO due to [name of another medical condition] 
X"(urrent severity, y-accompanying behavioral or psychological dislurbance 

• F02.Ay Major NCO due to AMC , mild ... 
• F02.By Major NCO due to AMC, moderate ... 
• F02.Cy Major NCO due to AMC, severe ... 

. x11 ... with agitation 
.x2 ... with psychotic disturbance 
.x3 ... with mood symptoms 
.x4 ... with anxiety 

.xl8 ... with other behavioral or psychological disturbance 
.xo ... without accompanying behavioral or symptomatic disturbance 

F03 Major NCO due to unknown etiology 
Updated codes effective October I 
(Note: R41.9 will continue to apply to Unspecified Neurocognitive Disorder) 
• F03.xy Major NCO due to unknown etiology 
X"(Urrent SeYerily, y=accompanying behavioral or psychological disturbance 

• F03.Ay Major NCO due unknown etiology, mild ... 
• F03.By Major NCO due to unknown etiology, moderate ... 
• F03.Cy Major NCO due to unknown etiology, severe ... 

. xll ... with agitation 
.x2 ... with psychotic disturbance 
.x3 ... with mood symptoms 
.x4 ... with anxiety 

.xl8 ... with other behavioral or psychological disturbance 
.xo ... without accompanying behavioral or symptomatic disturbance 
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Figure Adapted from: Hripcsak G, Elhadad N, Chen Y-H, Zhou L, Morrison FP. Using Empiric Semantic Correlation to 
Interpret Temporal Assertions in Clinical Texts. J Am Med Inform Assoc. 16:220–227. 
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General Recommendations  
• Engage systems as research partners to access local IT staff 
• Frequent communication among staff and research teams 
• Systematic data quality tests throughout; require planning, time & 

staff 
• Use & develop standards to augment EHR systems with additional 

data collection (equiv. across sites) 
‒Use elements from a standard library 
‒Promote standard research data elements in EHRs  
‒Post phenotype definitions to a public repository  



 
  
  

 

Computable Phenotype Definition  
• Specifications for identifying patients or populations with a given 

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

• EHR-based condition definition 



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) 

• 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 

• …etc.,  etc… 

ICD-9 
codes 

Lab 
codes 

Medication 
codes 



able 1. Patient Demographics and Baseline Characteristics 

mass index > 30 

Medical history 
Histo of h 

Preoperative core temperature, median (IQR), •c 
Preoperative hospital stay, median (IQR), d 
Parsonnet risk score, median (IOR)'> 

97 .6 (97 .0-98.2) 
1.0 (0-3.0) 
9.0 (6.0-14.5) 

aviations: IOR, i1lerquartile range; TIA, trar19enl ischemic attack. 

32 .8 30.0 -36.2 
563 75 .2 
530 (70 .8) 

97. 7 (97 .0-98.2) 
1.0 (0-3.0) 
9 .0 (6.0-16.0) 

SI conversion factors: To convert creath>ne to rmol/L, mutiply by 88.4; glucose to mnoVL. rr..llllpty by 0.0555. 
au• ess otherwise indicated. 

Theore1ical range is 0 to 148; 50% in Parsonnel el al" had a score belween 0 and 9. 

Multiple phenotype definitions exist
Patient characteristics: 

Multiple phenotype definitions: 

SUPREM E-OM Phenotype 

b>efinition: 
Adult Durham Population patients who meet ONE DR MORE of the following criter ia during a~
encounter t!enxeeu ~QZ-i1m,: 

• One or mor e instances of the specif ied ICD-9-CM diagnosiscodes {see table 7)on an~ 
encounter 

• OR 2 or more instances of the specified IC0-9•CM diagnosiscodes {see table 7) on outpatient 

•
encounters on separate days 
OR 1 or more instances of active stand-alone medication (see table 8) reported dur in&outpatient 
medication reconciliation3 

• OR 1 or mor e Oral Glucose Toler ance Test (OGTI) 2·hour 75g result >= 200mg/dl where the re is NO 
DIAGNOSIS CODE on the same encounter indicating pregnancy (V22, V23)4 

•
•

DR 2 or more hemoglobin Ale results>= 6.5%on 2 different days within 730 day span 
OR 2 or more fasting glucose results>= 126 rng/dl on 2 different days within 730 day span 

•
•

OR2 or more random glucose results>= 200 mg on 2 different days within 730 day span 
OR within a 730day span on 2 differentdays: 

o Fasting glucose r esults>= 126 mg/di 
o AND Random glucose results>= 200 mg 

• OR within a 730 day span (can be same day): 
o Hemoglobin Al e results>= 6.5% 

 

,---------------- --- - - - -----------------
1 Abnormal Lab Results 

Source: 
Laboratory results 

Definit ion: 
l\dul t Durham Population pat ient, who meet ONE OR MORE of the following criteria during a~ 

"""°""l"' l>"lw""" 2007-2011: • One or more instances of he moglobin Ale resuts >= 6.5% 
• OR one or more fasting glucose results >= 126 mg/di IMthin 365 day span 
• OR one or more random glucose results >= 200 mg/ di within 365 day span . -

Source: 
~hemoglobin laboratory results 

Definition: 
Adult Durham Population patients who meet ONE OR MORE of the following criteria during a~ 
encounter beblleen WQZ-l!Jll: 

• One or more Instances of hemoclobln Al e r esults>= 6..5% 

  



 

 

  

  

 

  

           
    

Benefits of Sharing & Re-Using Phenotypes  
• Development and conduct of new multi-site studies 

• Efficiencies of re-using executable phenotype code 

• Comparability of EHR-derived data sets 

• Comparison of study results and aggregation of evidence 

• Reporting of data sets or results (e.g., ClinicalTrials.gov, NIH) 

• Description of research populations in medical journals 

Richesson RL, Smerek MM, Blake Cameron C. A framework to support the sharing and reuse of computable 
phenotype definitions across health care delivery and clinical research applications. EGEMS (Wash DC) 

2016;4(3):1232. - PMC - PubMed 

http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pmc/articles/pmc4975566/
https://pubmed-ncbi-nlm-nih-gov.proxy.lib.umich.edu/27563686/
http://ClinicalTrials.gov


, 

NIA IMPACT 
COLLABORATORY 
TRANSFORMING DEMENTIA CARE 

In a learning 
health care system, 
research influences 

practice and 
practice influences 

research 

Use evidence to 
influence continual 

Improvement 

Disseminate 

Share results to Improve care 
for everyone 

Internal and btemat Scan 

Identify problems and potentiAlly 
Innovative solutJons 

Design 

Design care and 
evaluation based on 
evidence general~ 
here and elsewhere 

Implement 

Apply the plan 
rn pllot and 

control settings 

Evaluate 

Collect data and 
malyz,e r~sults to 

show what does and 
dOM not work 

Internal External 

Ann Intern Med. 2012; 157(3):207-210. doi:10.7326/0003-4819-157-3-201208070-00012 
https://www.acponline.org 

https://www.acponline.org/


RE-USE →
Find 

Assess 

Imple-
ment 

Validate 

Report 

Publish 



  Where can I find phenotype definitions?  



Chronic Conditions Data Warehouse 
Your source for national CMS Medicare and Medicaid research data 

Chronic Conditions Data Warehouse » Condition Categories » Chronic Conditions 

Chronic Conditions 
The CCW contains two versions of the Chronic Conditions: 30 CCW Chronic Conditions (201 7 forward) and 27 CCW Chronic Conditions (1999- 2020). CMS developed the 27 CCW Chronic Condition variables 
from algorithms validated from the research literature and criteria used by other federal sources. In 2020, CMS contracted an expert panel to refine and enhance these algorithms, resulting in the 30 CCW 
Chronic Condition algorithms. 

The Chronic Conditions File Enhancement White Paper document provides more detail on the differences between the two versions and recommendations for researchers. 

30 CCW Chronic Conditions (2017 forward) 
There are 30 CCW Chronic Condition categories, available for fi le years 2017 forward. These reference only ICD-10 diagnosis codes and have modified look-back periods, qualifying claims, and codes. 

All variables listed here are currently available in the Master Beneficiary Summary File (MBSF) in the MBSF _CHRONIC_ YYYY file. 

":!1 30 CCW Chronic Conditions Algorithms and Change History 

• Acute Myocardial Infarction 
• Alzheimer's Disease 
• Anemia 
• Asthma 
• Atrial Fibrillation and Flutter 
• Benign Prostatic Hyperplasia 
• Cancer, Breast 
• Cancer, Colorectal 
• Cancer, Endometrial 
• Cancer, Lung 
• Cancer, Prostate 
• Cancer, Urologic (Kidney, Renal Pelvis, and Ureter) NEW! 
• Cataract 
• Chronic Kidney Disease 
• Chronic Obstructive Pulmonary Disease 

• Depression, Bipolar, or Other Depressive Mood Disorders 
• Diabetes 
• Glaucoma 
• Heart Failure and Non-lschemic Heart Disease 
• Hip/Pelvic Fracture 
• Hyperlipidemia 
• Hypertension 
• Hypothyroidism· 
• lschemic Heart Disease 
• Non-Alzheimer's Dementia t 
• Osteoporosis With or Without Pathological Fracture 
• Parkinson's Disease and Secondary Parkinsonism NEW! 
• Pneumonia, All-cause NEW! 
• Rheumatoid Arthritis/Osteoarthritis 
• Stroke/Transient lschemic Attack 

Within the 27 CCW Chronic Conditions, this condition is "Acquired Hypothyroidism." 
t Within the 27 CCW Chronic Conditions, this condition is "Alzheimer's Disease, Related Disorders, or Senile Dementia." 



Chronic Conditions Warehouse 
Your source for national CMS Medicare and Medicaid research data 

30 CCW Chronic Conditions Algorithms 
MBSF _CHRONIC_{YYYY} FILE I REVISED 02/2022 

Alzheimer's Disease 

Reference Period: 

2 years 

Number/Type of Claims to Qualify1 : 

At least 1 inpatient/SNF/HHA claim OR 2 HOP/carrier claims with DX codes 

Valid ICD-10 Codes2 : 

G30.0, G30.1, G30.8, G30.9 (any DX on the claim) 

NIA IMPACT 
COLLABORATORY 
TRANSFORMING DEMENTIA CARE 



What is the Phenotype KnowledgeBase? 

One-stop documentation and 
versioning of validated phenotype 

algorithms 

Tailored searches for algorithms 
applicable to your EMR system 

Validate existing phenotype 
algorithms on your EMR 

Receive feedback and additional 
validation 

PheKB 
Share 

Validated 
Phenotype
Algorithms 

Publicize your work to better 
find collaborators 

Receive feedback and 
validation of your algorithm 

Collaborate 
on 

Phenotype 
Algorithms 

Health Data is becoming an 
increasing important source for 
clin ical and genomic research. 
Researchers create and iteratively 
refine algorithms using structured 
and unstructured data to better 
identify cohorts of subjects within 
the health data. 

The Phenotype Knowledgebase 
website, PheKB, is a collaborative 
environment to building and 
validating electronic algorithms to 
identify characteristics of patients 
within health data. PheKB was 
functionally designed to enable 
such a workflow and has 

purposefully integrated tools and standards that guide the user in efficiently navigating 
each of these stages from early stage development to public sharing and reuse. PheKB 
has tools to enable cross-site collaboration for algorithm development, validation, and 
sharing for reuse with confidence. 

Most Recent Phenotypes 

[h HIV 

Functional seizures 

RxNorm RxCUI codes for 
Cancer Therapies 

Type 1 Diabetes 

Body Mass Index (BMI) 

-----< 

[h 

[h 

th 
[h 

https://phekb.org https://phekb.org 

https://phekb.org


~ Phenotypes 
Title Institution Phenotype Attributes 

Owner Phenotyping 
Groups 

Status Type 

Abdominal Aortic Aneurysm ( 
AAA) 

Geisinger CPT Codes, ICD 9 Codes, Vita l Signs 
eMERG E Geisinger 
Group 

Final 
Disease or 
Syndrome 

ACE Inhibitor (ACE-I) induced 
cough 

Vanderbilt University 
CPT Codes, ICD 9 Codes, Medications, 
Natu ral Language Processing 

eM ERGE Vanderbilt 
Group 

Final 

Drug 
Response -
adverse effect 
or efficacy 

ADHD phenotype algorithm CHOP 
ICD 9 Codes, Medicat ions, Natural 
Language Processing 

eM ERGE CHOP Group Final 
Disease or 
Syndrome 

Anxiety algorithm CHOP 
CPT Codes, ICD 10 Codes, ICD 9 
Codes, Medications 

eM ERGE CHOP Group Final 
Disease or 
Syndrome 

Appendicit is 
Cincinnati Children's Hospital 
Medical Center 

CPT Codes, ICD 9 Codes, Medications, 
Natu ral Language Processing 

eM ERGE CCHMC/ BCH 
Group 

Final 
Disease or 
Syndrome 

Ast hma CHOP 
ICD 9 Codes, Laboratories, 
Medications, Nat ural Language 
Processing 

eMERGE CHOP Group Final 
Disease or 
Syndrome 

 iL 
v 

j L j L 
v 

H 
v 

j L 
v 

iL 
v 



~ Implementations and Datasets For This Phenotype 
Phenotype Data Dictionaries Implementations/Datasets  

, Upload a New Implementation / 

Implementation Details 
Case 
PPV 

Control
PPV DataseUDictionary 

ADHD Validation 
(CCHMC) 

Cincinnati Children's 
Hospital Medical Center 
Cases: O Controls: O (Case, 
Control) 
Uploaded: 0911112014 

0.891304 0.95 

cchmc_adhd_cases_demo.csv 
ADHD Data Dictionary_ demographics (12).csv 

cchmc_adhd_cases_hx.csv 
ADHD Data Dictionary_hx of ADHD (12).csv 

cchmc_adhd_cases_med.csv 
ADHD Data Dictionary_hx of meds (12).csv 

cchmc_adhd_cases_psych.csv 
ADHD Data Dictionary_ hx of psych cond(12).csv 

cchmc_adhd_cases_encounters.csv 
ADHD Data Dictionary_hx of visits (12).csv 

CHOP implementation 
CHOP 
Cases: 0 Controls: 0 (Case, 
Control) 
Uploaded: 0112112015 

0.96 0.96 No datasets uploaded 

Harvard ADHD 
Cases: 80 Controls: 1581 
(Case, Control) 
Uploaded: 1212312015 

adhd_CasesControls.csv 
ADHD Data Dictionary_demographics (12).csv 

ADHD Implementation 
- Columbia 

Columbia University 
Cases: 5 Controls: 1294 
(Case, Control) 
Uploaded. 1113012017 

Columbia_Adhd_Demographics_2016May.csv 
ADHD Data Dictionary_ demographics (1 2).csv 

Columbia_Adhd_hx_of_ADHD _2016May.csv 
ADHD Data Dictionary_hx of ADHD (12).csv 

Columbia_ Adhd _ hx _of_ other _psychiatric_ conditions_ 2016May.csv 
ADHD Data Dictionary_ hx of psych cond(12).csv 

Columbia_Adhd_visits_2016May.csv 
ADHD Data Dictionary_hx of visits (12).csv 

 

IP 
IP 
IP 
IP 
IP 
IP 
IP 
IP 
IP 
IP 

IP 
IP 

IP 
p 

p 
IP 
p 

IP 
IP 
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HDRLJK Phenotype Library Home Phenotypes Concepts API About • +J Log in 

791 
Phenotypes 

1618 
Concepts 

106627 
Clin ical Codes 

25 
Data Sources 

16 
Codi ng Systems 

A Reference Catalogue of Human Diseases 
Connected. The Phenotype Library is accessible via an API to support interoperabil ity, is integrated with health dataset information in HOR-UK's I nnovation 

Gateway, and hosts content from numerous cont ributing organisat ions. 

Patient-focused. The Library is enabling important research to improve pat ient health and well-being. Content spans major disease areas, includ ing heart 
disease, cancer, COVID-19 and other common and rare human health cond it ions. Curated collections from contributors such as t he HOR UK BREATHE Hub 

for respiratory health share clinical expertise to tackle cri t ical research quest ions. 

Cutting-edge. Built w ith a focus on computability, this resource aims to drive the next generation of research methods. I ntegration with Phenoflow enables 

executable implementations of the phenotypes in our collect ion, wh ile the API and R package client facilitate integration of the Library content direct ly into 

other analysis workflows. 

https://phenotypes.s.healthdatagateway.org/

https://phenotypes.healthdatagateway.org


HDRLJK Phenotype Library Home Phenotypes Concepts API About ... +J Log in 

Phenotypes 
I dementia 

Applied Filters: Search: dement ia 

Filters 68 Record(s) 
Order By: Relevance ... Results Per Page: 20 ... "II 2 3 4 )) 

Type 

Collection 

Coding System 

Data Source 

Date 

Authorship 

PH859 - Dementia Alzheimer Vascular Mixed Nonspecific 
Richard Hoi le, Naji Tabet, Helen Smith, Stephen Bremner, Jackie Cassell, Elizabeth Ford 

Read codes v2 Disease or Syndrome 2022-04-04 

ClinicalCodes Repository Phenotype Library 

PH862 - Specific Dementias 
Richard Hoi le, Naji Tabet , Helen Smith, Stephen Bremner, Jackie Cassell, Elizabeth Ford 

Read codes v2 Disease or Syndrome 2022-04-04 •••• [ Clear J 
ClinicalCodes Repository Phenotype Library 

PH4 73 - Dementia 
Robert L Grant, Vari M Drennan, Greta Rait , Irene Petersen, Steve Iliffe 

Read codes v2 Disease or Syndrome 2021-10-26 

ClinicalCodes Repository Phenotype Library 



H DRLJK Phenotype Library H ome P h enotypes Con ce pts API About ~ +J Log i n 

P he n ot v.Res > Deme ntia 

Export Phenotype ~ [ Pri ntI Home 

Defin it io n 

I mplem e ntat i o n 

Pu b li cat io n s 

Clin ical Code L ists 

A PI 

V e rsion H isto ry 

 J 9 

Dementi 
Kuan V, Denaxas S, Gonzalez- Izquierdo A, D irek K, Bhatti 0 , Husain S , Suta r ia S, H ingoran i M, Nitsch D, Paris i n os C, Lu mbe rs T, Math u r R, Sofa t R, Casas J P, Won g I , Hem ingw ay H , H in go ra n i A 

Type D isease or Sy ndrome 

ID PH148 

Version I D 296 

Data Sources CPRD GOLD , H ES Admitted Pat ient Care data for CPRD GOLD 

Val id ev ent data range 01/ 01/ 1 999 - 01/ 07 / 2016 

Sex Fem ale, M ale 

Agreement Date 2019-05-20 

Coding system Read codes v2 ICD10 codes Med codes 

Tags / Collections HJ"!:!§;! 'AMMMti·lr'·'' 

Definition 
At the specified date, a patient is defined as hav ing had ' Dementia' IF they meet t h e c riter ia f o r a ny of t h e follo wing on or before t h e s pecified date. T h e earliest d a t e on w h ic h t h e i n d ividua l 
meets any of the following c ri te r ia on o r before the specified date is defined as t he fi rst e vent d ate: 

Prima ry care 

1. ' Dementia' d iagnosis or history of diagnosis during a consu ltat ion 

OR Secondary care (ICD10) 

1. A LL d iagnoses of ' Dementia' o r h isto ry of d iagnosis during a hospital izat ion 

Implementation 

PhenoFlow Imple m entation: https://kclhi.org/ phenoflow/phenotype/ dow n load/ 433 

Publications 
• Kuan V., Denaxas S., Gonzalez-Izq uierdo A. et al. A ch ro no logical map o f 308 phys ical and m ental h ealth c o nd ition s from 4 millio n in d ividual s in t he Natio na l H ealt h Serv ic e. T h e La ncet 

https://kclhi.org/phenoflow/phenotype/download/433


I 
OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS 

Home Resources Libraries Phenotype library  > > > 

Phenotype library 
A common challenge we all face is developing standard definitions for identifying patients with a particular medical condition or exposed to a specific 
intervention. Our phenotype workgroup is researching and developing strategies for establishing a standardized, evidence-based approach to 
constructing algorithms to define disease phenotypes that can be used in observational analytics (as cohort criteria, covariates, and outcomes). The 
group is exploring the entire continuum of possibilities, from the expert-derived consensus-building approach (e .g. eMERGE) to vocabulary-driven 
approaches to machine learning techniques applied to clinical sources. 

As phenotypes are developed and released, we will post details on this page, so check back regularly .. . 

https://www.ohdsi.org/resources/libraries/phenotype-library/  

https://www.ohdsi.org/resources/libraries/phenotype-library


Phenotype Phebruary • 
Daily Threads & What We Learned 

"Phenotype Phebruary" was a community-wide 
initiative to both develop and evaluate phenotypes 
for health outcomes that could be investigated by 
the community. Patrick Ryan introduced this 
initiative in both a video P-resentation and a forum 
P-OSt, and each of the conversations around the "28 
phenotypes for 28 days" are being held within the 
OHDSI forums. 

This page will provide direct links to each forum 
post, which is where conversations around each 
specific phenotype should be held. The video on 
the right includes "phun phacts" shared about each 
phenotype during our weekly community calls. 

Daily Phenotype Phebruary Links 
(future dates are subject to change) 

Feb. 1 • IY.Re 2 Diabetes Mellitus 
Feb. 2 • IY.Re 1 Diabetes Mellitus 
Feb. 3 • Atria l Fibrillation 
Feb. 4 • Multi12le Myeloma 
Feb. 5 • Alzheimer's Disease 
Feb. 6 • Hemorrhagic Events 
Feb. 7 • Neutro12enia 
Feb. 8 • Kidne Stones 

https://www.ohdsi.org/phenotype-phebruary/  

https://www.ohdsi.org/phenotype-phebruary


OHDSI Home Forums Wiki Github I I I 

*'·'·''' e•.1.11 ~ 

Observational Health Data Sciences and Informatics (OHDSI , pronounced "Odyssey") is an international community of stakeholders committed to bringing out 
the value of health data through large-scale analytics. If you are a new member-- Welcome! Tell us a bit about yourself on the General forum and let us 
know how we can help. Learn more at www.ohdsi.org 

Phenotype Phebruary Day 5- Alzheimer's Disease 
• General 

0 Patrick_Ryan () Feb 5 

Team: 

Day 5 of Phenotype Phebruary. Still lots of methodological topics to discuss and disease areas to 
investigate. Today, I'll try to start a conversation of the phenotype that was most highly voted on across 
our community: Alzheimer's disease. 

Clinical description: 

Alzheimer's disease is a progressive neurodegenerative disorder and the most common cause of 
dementia (loss of cognitive functions interfering with daily activities), representing 60-80% of cases 
(according to Alzheimer's Association). lntitial symptoms of Alzheimer's disease may be short-term 
memory loss and other difficulties associated with mild cognitive impairment, such as word-finding , 
visual/spatial issues, and general confusion. Diagnosis of Alzheimer's disease may involve neurological 
exam, including brain MRI or CT scans, to identify other potential causes of dementia other than 
Alzheimer's, and mental cognitive status tests. Drugs approved for use in Alzheimer's disease include 
cholinesterase inhibitors (such as donepezil , galantamine, or rivastigmine) and memantine, which are 
primarily aimed at treating cognitive symptoms. In 2021 , aducanumab was approved by US FDA on the 
basis of clinical trial data suggesting reduction of amyloid beta plaque. Alzheimer's disease risk 
increases with aae. with most cases detected after 65 vears old. Prevalence of AD is hiaher in females 

Feb 5 

1 / 4 
Feb 6 

https://forums.ohdsi.org/t/phenotype-
phebruary-day-5-alzheimers-
disease/15806 

x 

https://forums.ohdsi.org/t/phenotype-phebruary-day-5-alzheimers-disease/15806
http://www.ohdsi.org


condition ("Alzheimer disease"[MeSH Terms] OR "Alzheimer"[Title/Abstract]) 
AND 

Type of study 

.,. __ ----- -- -- -- ------- -- -- -- ----- -- -- -

(("retrospective cohort") OR (Epidemiology[MeSH Terms]) OR (Epidemiologic Methods[MeSH Terms]) 
OR (phenotype[Title/Abstract]) OR (insurance) OR (claims) OR (database) OR (Diseases 
Category/epidemiology[MeSH Terms]) OR (Validation Study[Publication Type]) OR (Validation Studies 
as Topic[MeSH Terms]) OR (Sensitivity and Specificity[MeSH Terms]) OR (Predictive Value of 
Tests[MeSH Terms]) OR (Reproducibility of Results[MeSH Terms]) ) 
AND 

Database 
study 

((Medicaid) OR (Medicare) OR (Truven) OR (Optum) OR (Medstat) OR ("Nationwide Inpatient Sample") 
OR ("National Inpatient Sample") OR (PharMetrics) OR (PHARMO) OR (ICD-9[Title/Abstract]) OR (ICD-
1 O[Title/Abstract]) OR (IMS[Title/Abstract]) OR ("electronic medical records"[Text Word]) OR 
(Denmark/epidemiology[MeSH Terms]) OR (Veterans Affairs[Title/Abstract]) OR ("Premier 
database"[Title/Abstract]) OR ("National Health Insurance Research Database"[Title/Abstract]) OR 
(Outcome Assessment[Title/Abstract]) OR ("insurance database"[Title/Abstract]) OR (Database 
Management System[MeSH Terms]) OR (Medical Records Systems, Computerized[MeSH Terms]) OR 
("Positive predictive value"[Title/Abstract]) ) 
NOT 

Non-
observational 
research 

("Clinical Trial"[pt] OR "Editorial"[pt] OR "Letter"[pt] OR "Randomized Controlled Trial"[pt] OR "Clinical 
Trial, Phase l"[pt] OR "Clinical Trial , Phase ll"[pt] OR "Clinical Trial , Phase lll"[pt] OR "Clinical Trial, 
Phase IV"[pt] OR "Comment"[pt] OR "Controlled Clinical Trial"[pt] OR "Letter"[pt] OR "Case Reports"[pt] 
OR "Clinical Trials as Topic"[Mesh] OR "double-blind"[All] OR "placebo-controlled"[All] OR "pilot 
study"[All] OR "pilot projects"[Mesh] OR "Prospective Studies"[Mesh] OR "Genetics"[Mesh] OR 
("Genotype"[Mesh]) OR (biomarker[Title/ Abstract])) 



Table 1. A IDRD Algorithm Specifications 
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TABLE 1. Alzheimer's disease and related disorders 

I icD-9 code 

3310 Alzheimer's disease 

2900 Senile dementia, uncomplicated 

29010 Presenile dementia, uncomplicated 

29011 Presenile dementia with delirium 

29012 Presenile dementia with delusional features 

29013 Presenile dementia with depressive features 

29020 Senile dementia with delusional features 

29021 Senile dementia with depressive features 

2903 Senile dementia with delirium 

29040 Vascular dementia, uncomplicated 

29041 Vascular dementia, with delirium 

29042 Vascular dementia, with delusions 

29043 Vascular dementia, with depressed mood 

2940 Amnestic disorders in conditions classified elsewhere 

29410 Dementia in conditions classified elsewhere without behavioral disturbance 

29411 Dementia in conditions classified elsewhere w it h b ehavio ra l distu rbance 

29420 Dementia, unspecified, without beh avioral distur bance 

29421 Dementia, unspecified, with behavioral disturba nce 

2948 Other persistent m ental disorders due t o condit ions classif ied elsewhere 

797 Senility without mention of psychosis 

ICD-10codes 

G300 Alzheimer 's disease w ith early onset 

G301 Alzheimer 's disease w ith late onset 

G308 Other Alzheimer's disease 

G309 Alzheimer 's disease, unspecified 

F0150 Vascular dementia without behavio ral d isturbance 

F0151 Vascular dementia with behavioral d isturbance 

F0280 Dementia in other d iseases classified elsewhere without behavio ral disturbance 

F0281 Dementia in other d iseases classified elsewhere with behavioral d istu rbance 

F0390 Unspecified dementia without behavioral d isturbance 

F0391 Unspecified dem ent ia with behavioral disturbance 

F04 Amnesti c disorder due to known physiological cond ition 

R41 81 Age-related cognitive d ecline 

Alzheimer's& Dementi a 
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Jain S, Rosenbaum PR, Reiter JG, et 
al. Using Medicare claims in 
identifying !lzheimer’s disease and 
related dementias. Alzheimer 
Dementia. 2021;17:515–524. 

https://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pmc/articles/PMC8296851/ 

https://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pmc/articles/PMC8296851/


 

How assimilate this information?  
• Different code list formats  

• Different lists of codes 

• What are the differences?  

• Are they impactful? 

• Concept set 

• Iteration 

• Testing & review 



 

 

 

 

Summary – Sources of Phenotypes  
• Published literature 

• Research networks 

•	 CMS resources for code lists and value sets 

‒ AHRQ CCC, eCQMs and NLM VSAC 

• Code repositories: GitHub 

• Enhanced code repositories (w/ tools & data): OHDSI 

•	 Phenotype repositories 

‒ PheKB, HDR-UK 
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Phases of Review and Reviewer Roles  

42

Admin MD or 
Clinical 

 Clinical 
Research 

Informatics 
/ Data 
Analyst 

Overall: 

 Who, What, Where, When, Why? 

Clinical: 

Is algorithm valid in my patient population for my intended 
purpose? 

Technical: 

2019 Informatics Summit  |   amia.orgImplementation feasibility: documentation quality, concordance 
with local data models 



Characterizing Variability of EHR-Driven Phenotype Definitions [PDF] from medrxiv.org 
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Carroll, Josh Denny, Andrea Ramirez, Wei-Qi Wei, Jyoti Pathak, Laura K Wiley, Rachel 
Richesson, Justin B Starren, Luke V Rasmussen 

Publication date 2022/1/1 
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Related work in-progress: 

•	 Literature review to assess
phenotype reporting

• Health equity implications
for clinical phenotypes

2 questions to assess a 
phenotype algorithm: 
1.) Does it capture the right 
patients? 
2.) Does it have performance 
metrics that meet my intended 
needs? 

Identifying Heart Failure from Electronic Health Records: A Systematic 
Evidence Review 

Authors Rebecca T Levinson, Jennifer R Malinowski , Suzette J Bielinski, Luke V Rasmussen, 
Quinn S Wells, Veronique L Roger, Laura K Wiley 

Publication date 2021/1/1 

Source medRxiv 

Publisher Cold Spring Harbor Laboratory Press 

Description Background 

Heart failure (HF) is a complex syndrome associated with significant morbidity and 
healthcare costs. Electronic health records (EHRs) are widely used to identify patients 
with HF and other phenotypes. Despite widespread use of EHRs for phenotype algorithm 
development, it is unclear if the characteristics of identified populations mirror those of 
clinically observed patients and reflect the known spectrum of HF phenotypes. 

Methods 

We performed a subanalysis within a larger systematic evidence review to assess the 
different methods used for HF algorithm development and their application to research 
and clinical care . We queried PubMed for articles published up to November 2020. Out 
of 318 studies screened, 25 articles were included for primary analysis and 15 studies 
using only International Classification of Diseases (ICD) codes were evaluated for 
secondary analysis . Results are reported descriptively. 

http://medrxiv.org


 

  

Targeted Patients 
•	 Type of dementia  

‒ Alzheimer’s Disease  
‒ Vascular Dementia  
‒ Frontotemporal Dementia  
‒ Lewy Body Disease  
‒ Mixed forms  

• Severity/stage 

• Presence of behavioral symptoms 

• Cognitive impairment due to dementia  
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Purpose of  Phenotype? 

Performance metrics? 

- Sensitivity? 
- Specificity? 
- PPV? 
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Documentation clear?  
Do you have required data?  
Is da ta formatted correctly?  
Do you have capability?  
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Validation metrics  

Truth (or Reference) 

 
m

o
ri

th
A

lg

+ – 

+ True 
Positive 

False 
Positive 

False  
Negative 

True 
Negative	 

•	 Sensitivity: 
TP/(TP+FN) 

• Specificity: 
TN/(TN+FP) 

• PPV: TP/(TP+FP) 

• NPV: TN/(TN+FN) – 



Phenotype 
Evaluation Process 

Identify candidate phenotype (condition or event) 
Examples: diabetes, stroke, myocardial infarction 

Analyze existing EHR definitions to identify 
authoritative computable phenotypes 

Authoritative sources may include professional 
societies, Joint Commission, CMS, AHRQ, etc. 

c Determine "gold standard" 
clinical definition/source 

The definition needs enough specificity 
for unambiguous chart review and 

adjudication by appropriate special ists 

Implement 
selected 

computable 
phenotypes 

with EHR data 

c
Develop statistical 

analysis plan and data 
collection form 

Statistical analysis plan 
includes sampling 

strategy (e.g., supersets) 

c Develop protocol for chart review 
Includes chart review protocol, 

IRB approvals, reviewer recruitment 

Perform chart review to create 
"gold standard" cohort 

Each chart is reviewed twice, w ith adjudication 
performed for inter-reviewer discrepancies 

Database 
lock 

Analyze results 
Includes sensitivity/specificity of individual 

authoritative phenotypes against "gold standard" 
cohort, reviewer concordance analysis, etc. 

Evaluate fit/utility for the intended use 

As appropriate: Modify authoritative 
phenotype to better meet project objectives 

Repeat as needed 

Informatics/ statistics activity 
Clinician-led activity 
Joint effort 
Communication to keep in sync 

S. Rusincovitch. 
https://rethinkingclinicaltrials.org/chapters/conduct/electronic-health-
records-based-phenotyping/using-phenotypes-in-pcts-how-do-i-get-started/ 

 

D 
D 
D 

 

C 

 

https://rethinkingclinicaltrials.org/chapters/conduct/electronic-health-records-based-phenotyping/using-phenotypes-in-pcts-how-do-i-get-started/


 

 

Types of Validation 
• Gold Standard  

‒Manually review patient records to find truth  

• Comparative Gold Standard

‒Derive reference labels from another source – e.g. enrolled  
population, registry data, patient reported outcomes, etc.  

• “Silver Standard”  

‒Use “fuzzy” labels, probabilistic models, etc.  



 

  

Data Quality 
• Quality of data can affect results of phenotype-based queries 

• Recognize that EHR and other healthcare data are not collected for 
research 

• Data quality assessment should accompany phenotype validation 

• Workflow assessment at each site should be included 



Table 1. Data Quality Dimensions Determining Fitness for Use of Research Data 

Dimension Conceptual definition Operational examples 

Completeness Presence of the necessary data Presence of necessary data elements, percent 
of missing values for a data element, percent 
of records with sufficient data to calculate a 
required variable (e.g., an outcome) 

Accuracy Closeness of agreement between a data 
value and the true va lue* 

Percent of data values found to be in error 
based on a gold standard, percent of physically
implausible values, percent of data values that 
do not conform to range expectations 

 

Consistency Relevant uniformity in data across 
clinical investigation sites, facilities, 
departments, units within a facility, 
providers, or other assessors 

Comparable proportions of relevant diagnoses 
across sites, comparable proportions of 
documented order fulfillment (e.g., returned 
procedure report for ordered diagnostic tests) 

https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/Assessing-data-quality_V1%200.pdf  

https://dcricollab.dcri.duke.edu/sites/NIHKR/KR/Assessing-data-quality_V1%200.pdf
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What is needed for phenotype re-use at scale?  

• Platform to search and browse existing phenotype definitions 

• Standard review information & metadata 

• Incentives to report information & metadata 
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GigaScience, 10, 2021, 1-13 
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Desiderata for the development of next-generation 
electronic health record phenotype libraries 
Martin Chapman • 1: , Shahzad Mumtaz • 2 , Luke V. Rasmussen 3 

Andreas Karwath ' 4 , Georgios V. Gkoutos 4 , Chuang Gao • 2 , 

Dan Thayer 5 , Jennifer A. Pacheco G3 , Helen Parkinson 6 , Rachel 
L. Richesson G7 , Emily Jefferson • 2 Spiros Denaxas 8 and Vasa Curcin 1 , 

1 Department of Population Health Sciences, King's College London, London, SE1 1UL, UK; 2Health Informatics 
Centre (HIC), University of Dundee, Dundee, DD1 9SY, UK; 3Feinberg School of Medicine, Northwestern 
University, Chicago, IL 60611, USA; 4 Institute of Cancer and Genomic Sciences, University of Birmingham, 
Birmingham, B15 2TT, UK; 5SAIL Databank, Swansea University, Swansea, SA2 8PP, UK; 6European Molecular 
Biology Laboratory, European Bioinformatics Institute, Hinxton, CB10 1SD, UK; 7Department of Learning 
Health Sciences, University of Michigan Medical School, MI 48109, USA and 8Institute of Health Informatics, 
University College London, London, NW1 2DA, UK 
•correspondence address. Martin Chapman, 3.07 Addison House, Guy's Campus, King's College London, London, SEl lUL, UK. E-mail: 
martin.chapman@kcl.ac. uk0 http://orcid.org/0000-0002-5242-9701 

https://pubmed.ncbi.nlm.nih.gov/34508578/  

https://pubmed.ncbi.nlm.nih.gov/34508578
https://do1.org/10.1093/gigascience/giab059
http://orcid.org/0000-0002-5242-9701
mailto:martin.chapman@kcl.ac.uk


Desiderata for Phenotype Libraries  

• Support modelling  languages 
• Support NLP & ML–based  definitions 
• Support multi-dimensional descriptions 

modelling

• Support versioning and data  provenance 
• Support modular relationships between 

phenotypes 
logging

• Communicate implementation information
•	 Support tooling  for multiple  programming 

language  implementations 
•	 Support tooling  that provides connectivity  

with  multiple  data standards 

implementation 

• Support a defined validation process 
•	 Automate multiple validation 

techniques 
•	 Enable feedback 

validation  

•	 Expose a standard API 
•	 Offer advanced search capabilities 
•	 Include comprehensive metadata 

sharing & 
warehousing

 



Opportunities for the Future  
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JAMA IQ Network pen .. 
Original Investigation I Geriatrics 

Information Sharing Practices Between US Hospitals and Skilled Nursing Facilities 
to Support Care Transitions 
Julia Adler-Milstein, PhD; Katherine Raphael, BA: Terrence A. O'Malley, MD; Dori A. Cross. PhD 

Abstract 

IMPORTANCE Patient transit ions from hospitals to skilled nursing facilities (SNFs) require robust 
information sharing. After a decade of investment in health information technology infrastructure 
and new incentives to promote hospital-SNF coordination in the US, the current state of information 
sharing at this critical transition is unknown. 

OBJECTIVE To measure the completeness, timeliness. and usability of information shared by 
hospitals when discharging patients to SNFs, and to identify relational and structural characterist ics 
associated with better hospital-SNF information sharing. 

DESIGN, SETTING, AND PARTICIPANTS Survey of 500 SNFs from a US nationally representative 
sample (265 respondents representing 471 hospital-SNF pairs; response rate of 53.0%) that 
collected detailed data on information sharing that supports care transitions from each of the 2 
hospitals from which they receive the largest volume of patient referrals. Survey administration 
occurred between January 2019 and March 2020. 

MAIN OUTCOMES AND MEASURES Overall assessment of information completeness. timeliness. 
and usability using 5-point Likert scales. Detailed measures, including (1) completeness-routine 
sharing of 23 specific information types; (2) t imeliness- how often information arrived after the 
patient; and (3) usability- whether information was duplicative, extraneous, or not tailored to SNF 
needs. In addition, 8 relational characteristics (eg, shared staffing, collaborative meet ings, and 
referral volume) and 10 structural characteristics (eg. size. ownership. and staffing) were assessed as 
potent ial factors associated with better information sharing. 

RESULTS Of 471 hospital-SNF pairs, 64 (13.5%) reported excellent performance on all 3 dimensions 
of information sharing, whereas 141 (30.0%) were at or below the mean performance on all 
dimensions. Social status (missing in 309 pairs [65.7%]) and behavioral status (missing in 319 pairs 
(67.7%]) were the most common types of missing information. Receipt of hospital information was 
delayed. sometimes (159 pairs (33.8%]) or often (77 pairs (16.4%]) arriving after the patient. In total. 
358 pairs (76.0%] reported at least 1 usability shortcoming. Having a hospital clinician on site at the 
SN F was associated in multivariate analysis with more complete (odds ratio. 1.72; 95% Cl. 1.07-2.78; 
P = .03). t imely (odds ratio. 1.76: 9S% Cl. 1.08-2.88: P = .02). and usable (odds ratio. 1.64: 95% Cl. 
1.02-2.63: P = .04) information sharing. Hospital accountable care organization part icipation was 
associated with more t imely information sharing (odds ratio, 1.88: 95% Cl, 1.13-3.14; P = .02). 

Key Points 
Question What is the current state of 
information sharing to support care 
transitions between hospitals and skilled 
nursing facilit ies (SNFs) in the US, and 
what characteristics are associated with 
better sharing? 

Findings In a US nationally 
representative survey that included 
responses from 471 hospital-SNF pairs 
about information sharing. SNFs 
reported that key information was often 
missing (functional. mental. and 
behavioral status as well as whom to 
contact at the hospital with follow-up 
questions), delayed (often arriving after 
the patient), and difficult to use 
(discharge documents with duplicative 
and extraneous information). Having a 
hospital clinician on site at the SNF was 
associated with more complete, timely, 
and usable information sharing. 

Meaning This study finds shortcomings 
across numerous dimensions of 
informat ion sharing, raising concerns 
about patients' transitional care 
experience from hospitals to SNFs. 

Invited Commentary 

Supplemental content 

Author afflliations and article information are 
listed at the end of this article. 

https://pubmed-ncbi-nlm-nih-
gov.proxy.lib.umich.edu/33443582/ 

+ 
+ 

https://pubmed-ncbi-nlm-nih-gov.proxy.lib.umich.edu/33443582/


“A computable phenotype definition should include 
metadata and supporting information about the 
definition, its intended use, the clinical rationale or 
research justification for the definition, and data 
assessing validation in various health care settings.” 

The computable phenotype definition, composed of 
data elements and phenotype algorithm, should be 
described in the protocol and study report and should 
also be available in a computer-processable format. 
Clinical validation of the computable phenotype 
definition should be described in the protocol and study 
report.” 
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Real-World Data: Assessing 
Electronic Health Records and 

Medical Claims Data To 
Support Regulatory Decision-

Making for Drug and Biological 
Products 

Guidance for Industry 
DRAFT GUIDANCE 

This guidance document is being distributed for comment purposes only. 

Comments and suggestions regarding this draft document should be submitted within 60 days of 
publication in the Federal Register of the notice announcing the availabili ty of the draft 
guidance. Submit electronic comments to https://www.regulations.gov. Submit written 
comments to the Dockets Management Staff (H FA-305), Food and Drug Administration, 5630 
Fishers Lane, Rm. 1061, Rockville, MD 20852. All comments should be identified with the 
docket number listed in the notice of availability that publishes in the Federal Register. 

For questions regarding this draft document or the RealWorld Evidence Program, please email 
CDERMedicalPolicy-RealWorldEvidence@fda.hhs.gov 

U.S. Department of Hea lth and Human Services 
Food and Drug Administration 

Center for Drug Eva luation and Resea rch (CDER) 
Center for Biologics Evaluation and Research (CSER) 

O ncology Center of Excellence (OCE) 

September 2021 
Rea l World Data/Real World Evidence fRWDIRWE) ----ilf=M--

https://www.fda.gov/media/152503/download  

https://www.fda.gov/media/152503/download
https://www.regulations.gov
mailto:CDERMedicalPolicy-RealWorldEvidence@fda.hhs.gov
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ELECTRONIC HEALTH RECORDS-BASED 
PHENOTYPING 

SECTION 1 

Introduction 
Contributors 

In the context of electronic health records (EH Rs), a "com putable phenotype," or simply 
"phenotype," is a clin ica l condition or characteristic t hat can be ascertained by means of a 
computerized query to an EHR system or clinical data reposi to ry using a defined set of data 
elements and logical expressions. These queries can identify patients with particular 
conditions and can be used to support a variety of purposes, including population 
management, quality measurement, and observational and interventional research. 
Standardized computable phenotypes can facilitate large-scale pragmatic cl inical t rials 
across mu lt iple healt hcare systems while ensuring reliabili ty and reproducibi lity (Richesson 
et al 2013). 

In this chapter, we offer an overview of considerat ions for ident ify ing, defining, and 
evaluating computable phenotypes, focusing in part icu lar on standardizat ion efforts within 
the NIH Pragmatic Trials Collaboratory. 

Next Section 

+ 

SECTIONS 

II introduction 

Defin iti ons 

Finding Existing Phenotype 
Definiti ons 

Evaluating Phenotype Definitions 

Data Quality 

Using Phenotypes in PCTs-How 
Do I Get Started? 

II 
El 

a 
ll 
II 

RESOURCES 

Advances at the Intersection of 
Digital Health, Electronic Health 
Records and Pragmatic Clinical 
Trials: An NIH Col laboratory 
Grand Rounds EH R Workshop 
Series 

~note: Can the COVI D-19 Crisis 
Lead to Evo lut ion of the Evidence 
Generation Ecosystem?; NIH 
Col laboratory Grand Rounds; May 
1, 2020 

https://rethinkingclinicaltrials.org/chapters/conduct/electronic-health-records-based-phenotyping/electronic-health-records-
based-phenotyping-introduction/ 

https://rethinkingclinicaltrials.org/chapters/conduct/electronic-health-records-based-phenotyping/electronic-health-records-based-phenotyping-introduction/
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USING ELECTRONIC HEALTH RECORD DATA IN 

PRAGMATIC CLINICAL TRIALS 

SECTION 1 

Introduction 

Contributors 

Rachel Richesson. MS, PhD,. 
MPH Richard Platt, MD, MSc 
Gregory Simon, MD, MPH 
Lesley Curtis. PhD Reesa 
Laws,....B_S 

Ad rian Hernandez, MD, MSH 
Jon Puro, MPA-HA Doug 
Zatzick, MD Eri k van Eaton .. 
MD. FACS Vincent Mor, PhD 

Contributing Editor 
Ka ren Staman, MS 

Some material in t his chapter is based on the Ac~u iri ng and Using Elect ron ic Health Record 
Data white paper original ly wri t ten by Zozus et al. 

Using electronic hea lth record (EHR) data for research is fundamentally different than 
collect ing the research data prospectively, as is trad it ional for controlled cl in ical t rials. 
Several features of EHR systems create these important d ifferences. most importantly being 
the lack of investigator control over data collect ion and record ing processes in healt h care 
faci lities. Ot her factors include the lack of standard def initions for identifying pat ient cohorts 
and study-specific outcomes. t he challenges associated with completeness of longitud inal 
data, and potentia l errors in linkage of records across systems. All of these chal lenge 
investigators to assure and demonst rate that data are of adequate quality to support 
research conclusions. While many of the issues addressed in this chapter app ly to a broad 
ran e of stud desi ns t hat mi ht use data from the EHR, th is cha ter describes the use 

SECTIONS 

II introduction 

Interoperability 

Data as a Surrogate for Clinical 
Phenomena 

Develop ing and Refining t he 
Research Questions 

Specific Uses for EHR Data in 
PCTs 

Estimat ing and Ident ifying t he 
Study Population and Assessing 
Baseline Prognostic 
Characterist ics 

Implement ing and Monitoring 
the Delivery of an Intervention 

Assessing Outcomes 

The Research Question Drives 
the Data Requ irements 

Patient Access to Data 

Add it ional Resources 

El 
II 

II 

II 

l!I 

II 

II 
a 
m 
m 

RESOURCES 

Acguiring and Using Electronic 
Hea lth Record Data 

https://rethinkingclinicaltrials.org/chapters/design/using-electronic-health-record-data-pragmatic-clinical-trials-top/using-electronic-
health-record-data-in-pragmatic-clinical-trials-introduction/ 

-

https://rethinkingclinicaltrials.org/chapters/design/using-electronic-health-record-data-pragmatic-clinical-trials-top/using-electronic-health-record-data-in-pragmatic-clinical-trials-introduction/


Questions?  

richessr@med.umich.edu  

@rrichesson

https://impactcollaboratory.org/
https://twitter.com/IMPACTCollab1
mailto:richessr@med.umich.edu
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