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In the United States, heart failure affects approximately 6.5 million adults and its prevalence 

is expected to increase with population aging.1 Unfortunately, there are not yet standardized 

approaches to describe and track its epidemiological burden within the Medicare 

population.1 Diagnosis codes within Medicare claims are often used to identify heart failure 

cases, clinical subtypes, and associated outcomes for purposes including population health 

management, reimbursement policy, and pharmacoepidemiologic research.2,3 Because the 

accuracy of administrative diagnosis codes may vary with clinical and policy conventions, 

their performance characteristics require ongoing evaluation.4 While clinical databases are 

not well-suited to describe national trends, national claims often lack the granularity to 

describe clinical and epidemiologic trends accurately. This challenge is common to other 

diseases and syndromes.5

The linked study by Bates and colleagues evaluates the accuracy with which International 

Classification of Diseases, 10th revision (ICD-10) diagnosis codes from inpatient episodes 

identify acute heart failure hospitalizations and clinical subtypes (e.g., heart failure with 

preserved ejection fraction).6 The investigators randomly sampled the medical records 

of 200 traditional Medicare beneficiaries who were hospitalized with a principal or 

secondary (second position, only) heart failure diagnosis on inpatient administrative claims 

between October 2015 and December 2017. They evaluated the ability of principal and 

secondary heart failure ICD-10 codes to identify acute heart failure hospitalization against 

a primary reference standard of a recorded heart failure diagnosis by a treating physician 

in the medical record. They repeated their validation using additional reference standard 
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definitions for heart failure hospitalization, including the Modified Framingham Heart 

Failure Criteria and adjudication by a cardiovascular fellow. They next validated these select 

ICD-10 diagnosis codes against reference standard definitions for heart failure subtypes.

Bates and colleagues demonstrated that principal ICD-10 diagnosis codes identify acute 

heart failure hospitalizations with excellent positive predictive value (point estimate 0.98, 

95% confidence interval 0.95–1.00) against the primary reference standard of a recorded 

heart failure diagnosis by a treating physician in the medical record. The positive predictive 

value for secondary ICD-10 diagnosis codes was poor (0.66, 0.58–0.74) and attenuated 

predictive values for the combination of primary and secondary diagnosis codes (0.76, 0.70–

0.82). The combined (0.60, 0.53–0.66) and separate positive predictive values for primary 

and secondary ICD-10 diagnosis codes were poorest when validated against the Modified 

Framingham Heart Failure Diagnostic criteria. The investigators also observed an excellent 

positive predictive value for ICD-10 heart failure diagnosis codes against the primary 

reference standard for systolic dysfunction, using an ejection fraction threshold of ≤50% 

(0.90, 0.82–0.98), but this declined considerably when using an ejection fraction threshold 

of ≤40% (0.72, 0.60–0.85). The observed positive predictive value of ICD-10 diagnosis 

codes for diastolic dysfunction was excellent against the primary reference standard (0.92, 

0.95–1.00), whereas positive predictive values were fair-to-poor for persons with mixed 

systolic and diastolic dysfunction or unspecified heart failure.

Prior to this study, information regarding the accuracy of heart failure diagnosis codes was 

limited to those within the 9th revision of the ICD (ICD-9). Generally, these studies have 

reported poorer accuracy.7,8 The improved performance of ICD-10 codes demonstrated by 

Bates and colleagues could be explained by the authors’ decision to restrict their sample 

to beneficiaries with a first- or second-position diagnostic code. Restricting the codes in 

this way may increase the prevalence of heart failure within their sample and select for 

persons who are likelier to have true heart failure. The reference standards used by Bates 

and colleagues may have also affected the prevalence of adjudicated heart failure within the 

study sample, as compared to those used in ICD-9 validations studies, such as the Modified 

Framingham criteria or standalone ejection fraction cutpoints.7,8 Apart from methodological 

differences, evolving payment incentives and clinical and administrative conventions may 

have improved the accuracy of heart failure ICD-10 diagnosis codes.

It is important to consider that positive predictive value, the performance characteristic 

reported by Bates and colleagues, is tied to underlying disease prevalence. Because the 

sample selection criteria for this study yielded beneficiaries with a high pretest probability 

of heart failure, positive predictive values for ICD-10 codes may appear more favorable 

than if tested within the general traditional Medicare population. Because single measures of 

accuracy can be misleading,9 it would be ideal for future validation studies to report multiple 

performance characteristics, including negative predictive value, sensitivity, specificity, 

and calibration metrics. As an increasing proportion of beneficiaries enroll in Medicare 

Advantage, it will also be useful to understand how time-varying reimbursement incentives, 

as well as differences in population characteristics and care management,10 could affect 

the accuracy of heart failure diagnostic claims from inpatient encounters within privately 

managed plans.
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The performance of ICD-10 claims differentiating heart failure presentations and outcomes 

has multiple important applications. For example, the high positive predictive values with 

which ICD-10 codes differentiated systolic and diastolic dysfunction should be useful 

to provider organizations seeking to improve population health management. As goal-

directed medical therapy differs for heart failure subtypes, health systems may be able 

to use validated ICD-10 codes to improve guideline-concordant care within their patient 

populations. The poor positive predictive values for clinically ambiguous presentations, 

including combined systolic and diastolic dysfunction, are consistent with prior studies that 

have suggested poor detection of heart failure with mid-range or mildly reduced ejection 

fraction.11

That Bates and colleagues observed attenuated positive predictive values for secondary 

diagnosis codes is relevant to researchers, provider organizations, and payers using 

administrative information to identify trends in heart failure and heart failure outcomes. 

This finding complements recent evidence that metadata (data describing the characteristics 

of administrative claims) regarding the setting or frequency of diagnostic claims affect their 

validity and accuracy.5 Further validation of claims-based algorithms for heart failure should 

test whether accuracy is improved by incorporating metadata regarding claim position and 

the setting in which claims were assigned.

Bates and colleagues raise salient considerations regarding validation methodology. Despite 

the utility of real-world evidence,12 it is susceptible to bias when both the validated and 

reference standard definitions are derived from real-world data sources. As noted by the 

study authors, heart failure diagnoses are clinical and, therefore, susceptible to heterogeneity 

in presentation, diagnosis, and management. These uncertainties affect the quality of the 

reference standard definitions from medical record abstraction and may be heightened by 

variations in the quality of clinical documentation. These factors could explain the poorer 

interrater reliability and performance of ICD-10 codes when validated against the Modified 

Framingham Heart Failure criteria, which may have greater specificity for clinical heart 

failure as compared to the broader primary reference standard. These discrepancies in the 

accuracy of ICD-10 codes against distinct reference standards suggest that the choice of 

reference standard is important to the reproducibility of future validation studies.

Validated approaches to improving the identification of heart failure subtypes in 

administrative claims are essential to both population health management and research. 

Bates and colleagues make an important and timely contribution by addressing knowledge 

gaps regarding the accuracy with which ICD-10 diagnosis codes identify common heart 

failure presentations and outcomes among Medicare beneficiaries with primary or secondary 

heart failure diagnosis codes on hospital claims. Their study also provides useful insight into 

the effects of reference standard selection when using real-world evidence, while providing 

a valuable framework for future studies to validate administrative measures against multiple 

reference standard permutations. Future research should extend these initial findings and 

investigate multiple performance characteristics of administrative claims across populations 

that vary with respect to their underlying heart failure prevalence and health insurance plans, 

among other characteristics. As Bates and colleagues demonstrated the importance of claim 

position to the performance of heart failure ICD-10 diagnosis codes, future work should also 
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incorporate additional dimensions of metadata, including care setting and the frequency of 

heart failure claims.
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