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	Background / Significance
	[bookmark: _Hlk84707530]       Coronary heart disease (CHD) is the leading cause of death in the United States1. The prevalence of CHD among adults ≥20 years in the US is 7.2%1. We propose the development and validation of electronic phenotyping algorithms to identify CHD and controls from the EHR.
     We previously used the following algorithm to ascertain CHD: at least two related diagnostic codes (ICD-9 and ICD-10) on separate occasions within a 5-day window, or at least one relevant procedural code for coronary revascularization in the EHR2. This algorithm has high sensitivity and specificity, but the positive predictive value is less than ideal at 80%. Our goal is to refine this algorithm to improve the PPV while maintaining high sensitivity and specificity. 








CHD algorithms in other studies:

· Ivers et al. proposed an algorithm based on searching keywords like ischemic heart disease, angina, and myocardial infarction in medical history fields. The sensitivity of their algorithm was 74.7%, but the specificity was 99.3%3.
· Floyd et al. validated an algorithm for CHD, which included ICD-9 codes for previous MI, angina, and previous revascularization. The code for previous MI had a low sensitivity of 38%, but the codes for chronic conditions had higher sensitivity4. 
· Gronski et al. used an algorithm for myocardial infarction which was based on an abnormal troponin level and diagnosis of myocardial infarction in medical notes. This algorithm had a sensitivity of 100%5. 
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	Outline of Project
	Methodology:
      We will validate an updated CHD algorithm and compare its performance with three other CHD algorithms. Once validated, the best performing algorithm can be uploaded to the PheKB and used in genome-wide association studies. 
      The target population is adult (>18 years old) participants in research studies representing the general population. The expected prevalence of CHD in EHR cohorts is 7-10%. The four CHD algorithms represented in Table 1 will be run to detect CHD among the participants. Manual chart review will be performed as a gold standard to confirm the presence or absence of CHD. The data from the algorithms and chart reviews will be pooled for analysis. 
     Controls will be defined as participants with no procedural or diagnostic codes for CHD and no evidence of myocardial ischemia, myocardial infarction, and revascularization on chart reviews. 


	Table 1. CHD Algorithms

	Algorithm
	Description 
	Performance in Mayo Clinic participants

	I
	1 procedural code or
2 diagnostic codes (hard events) at least 5 days apart

	Sensitivity: 100%
Specificity: 98%
NPV: 100%
PPV: 83%

	II
	1 procedural code or
2 diagnostic codes (hard events) within 5 days
	Sensitivity: 100%
Specificity: 97%
NPV: 100%
PPV: 80%

	III (combined)
	1 procedural code or​
2 diagnostic codes (hard) at least 5 days apart​
AND 2 diagnostic codes (hard) within 5 days 
	Sensitivity: 100%
Specificity: 98%
NPV: 100%
PPV: 88%

	IV
	1 procedural code or
3 diagnostic codes 
	Sensitivity: 100%
Specificity: 98%
NPV: 100%
PPV: 88%








	Desired Data - Common Variables* 
(Available from the CC)
	☒Demographics                               
☒ICD9/10 codes
☒CPT codes
☐Phecodes
☐BMI
	☐Common Variable Labs
☐Common Variable Meds
☐ Geocoding 2015 ACS variables
☐Other: Case/Control status 

	Other Desired Data (Available from participating sites)
	Please specifically list out any data elements that participating sites would collect or extract from clinical or other sources for this project (i.e. not common variables above) 

	Desired Genetic Data
	☐eMERGE I-III Merged set (HRC imputed, GWAS)
☐eMERGE PGx/PGRNseq data set 
☐eMERGEseq data set (Phase III)
☐eMERGE Whole Genome sequencing data set
☐eMERGE Exome chip data set
☐eMERGE Whole Exome sequencing data set
☐Other (not listed above):

	Does project pertain to an existing eMERGE Phenotype?
	☒Yes, if so please list: the CHD phenotype on PheKB                          
☐No

	Planned Statistical Analyses
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Milestones
(This section should include the key dates for completion of project, including approval, project duration, draft completion, and submission.)

	July 30, 2022: Determine validating site(s) specific chart review plan / initial data pull.
September 15, 2022: Discuss issues with initial chart review and running the algorithms.
October 30, 2022: Deadline to submit chart reviews and algorithm results (can be extended).
November 30, 2022: Data analysis and manuscript draft complete.



*Common Variables available across all datasets: 
· Demographics: sex, year of birth, decade of birth, race, ethnicity
· Codes: (repeated values & age at event): ICD, CPT, Phecodes
· BMI: (repeated value & age at event) height, weight, BMI
· Labs: (lab name, repeated lab value & age at event) Serum total cholesterol, LDL, HDL, Triglycerides, Glucose fasting/non-fasting/unknown, & White Blood Cell count
· Medications: (medication name, repeated, & age at event) Cerivastatin sodium, Rosuvastatin, Simvastatin, Fluvastatin, Pravastatin, Lovastatin, Atorvastatin, & Pitavastatin
· Other: Case/Control status on Phase I and Phase II phenotype: only on GWAS dataset participants
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