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Abstract

BACKGROUND: The Get With The Guidelines® – Atrial Fibrillation (GWTG-AFIB) Registry 

uses achievement and quality measures to improve the care of patients with atrial fibrillation (AF). 

We sought to evaluate overall and site-level variation in attainment of these measures among sites 

participating in the GWTG-AFIB Registry.

METHODS: From the GWTG-AFIB registry, we included patients with AF admitted between 

1/3/2013 and 6/30/2019. We described patient-level attainment and variation in attainment across 

sites of 6 achievement measures with 1) defect-free scores (percent of patients with all eligible 

measures attained), and 2) composite opportunity scores (percent of all eligible patient measures 

attained). We also described attainment of 11 quality measures at the patient-level.

RESULTS: Among 80,951 patients hospitalized for AF (age 70±13 years, 47.0% female; 

CHA2DS2-VASc 3.6±1.8) at 132 sites. Site-level defect-free scores ranged from 4.7% to 85.8% 

(25th, 50th, 75th percentile: 32.7%, 52.1%, 64.4%). Composite opportunity scores ranged from 

39.4% to 97.5% (25th, 50th, 75th: 68.1%, 80.3%, 87.1%). Attainment was notably low for the 

following quality measures: 1) aldosterone antagonist prescription when ejection fraction ≤35% 

(29% of those eligible); and 2) avoidance of antiplatelet therapy with OAC in patients without 

coronary/peripheral artery disease (81% of those eligible).

CONCLUSION: Despite high overall attainment of care measures across GWTG-AFIB registry 

sites, large site variation was present with meaningful opportunities to improve AF care beyond 

OAC prescription, including but not limited to prescription of aldosterone antagonists in those 

with AF and systolic dysfunction and avoidance of non-indicated adjunctive antiplatelet therapy.

Keywords

atrial fibrillation; quality; performance

INTRODUCTION

The American College of Cardiology (ACC) and the American Heart Association (AHA),1–

5 in collaboration with other stakeholders,6 develop and endorse clinical performance 

measures sets with the stated goal “to accelerate translation of scientific evidence into 

clinical practice.” Additionally, these measures are intended to serve as measures of quality 

of care, allowing for clinicians and institutions to identify opportunities to improve care 

delivery. The Get With The Guidelines® – Atrial Fibrillation (GWTG-AFIB) registry, 

a national, hospital based voluntary quality improvement (QI) initiative sponsored by 

the AHA in partnership with the Heart Rhythm Society (HRS), launched in 2013 with 

the aim of improving quality of care for patients with atrial fibrillation (AF). Modeled 

after existing GWTG registries, which have been associated with improved adherence to 

guideline-endorsed care for other cardiovascular diseases,7–10 the GWTG-AFIB registry 

utilizes 6 achievement (also termed performance) and 11 quality measures. Quality measures 

are distinguished from achievement measures as defined by the ACC/AHA Task Force for 

Performance Measures in that they may be helpful for improving quality of care but are 

not currently appropriate for public reporting or use as a metric in pay-for-performance 

programs based on the available evidence.11
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To date, substantial effort has been invested in evaluating the prescription of oral 

anticoagulation (OAC) in patients with AF at increased risk of stroke across populations 

and care settings.12–15 However, there has substantially less investigation into attainment of 

other AF care measures, particularly across institutions, with such an investigation providing 

insight into contemporary AF care quality at large. Therefore, we sought to 1) characterize 

attainment of the 6 achievement and 11 quality measures utilized by the GWTG-AFIB 

registry at both the site- and patient-level, 2) quantify site-level variation in attainment of 

these measures, and 3) investigate variables associated with high-performing sites across the 

GWTG-AFIB registry network.

METHODS

We conducted a retrospective cohort study utilizing data from the GWTG-AFIB registry, a 

national, hospital-based voluntary QI initiative sponsored by the AHA and in partnership 

with the HRS.16 The goal of the GWTG-AFIB program is to (1) assist hospitals and 

clinicians in providing evidence-based care for patients with AF and (2) to improve 

outcomes in patients with AF.

Similar to other Get With The Guidelines® programs,7–10,17,18 GWTG-AFIB provides 

participating hospitals’ teams and clinicians educational workshops and webinars on 

guideline endorsed care of patients with AF. Additionally, online tool kits, for patient and 

clinician education, and a decision support Patient Management Tool™ (IQVIA, Durham, 

NC) are made available. Every quarter, performance data on guideline adherence and 

attainment of achievement/performance and quality measures is provided to participating 

hospitals. Trained personnel at participating hospitals abstract clinical data on consecutive 

inpatients using standardized definitions, with data audits to confirm data validity. Inpatient 

hospitalizations were defined as any episode of care with an overnight stay. The GWTG-

AFIB QI initiative, registry, and methods have been described in detail previously.12,16

Inclusion & Exclusion Criteria

We included patients admitted with a primary or secondary diagnosis of either AF or atrial 

flutter (AFL), as determined by primary enrollment site, among hospitals participating in 

the GWTG-AFIB registry. Dates of study participation that were included in this analysis 

were from January 3, 2013 (registry inception) through June 30, 2019. We excluded sites 

that enrolled <25 patients in the registry, an established exclusion threshold in studies 

investigating variation in quality of care,19,20 and excluded patients 1) treated with comfort 

care measures only, 2) transferred to hospice or other facilities during admission, 3) who left 

against medical advice, and 4) missing a discharge destination, sex, or AF/AFL type (i.e., 

paroxysmal vs. non-paroxysmal, typical vs. atypical). Patients with undetermined AF/AFL 

type were not excluded from the final study population.

Outcomes

The GWTG-AFIB Registry utilizes 6 achievement and 11 quality measures to promote 

optimal care of hospitalized patients with AF or AFL (Table 1), which are embedded in the 

GWTG-AFIB patient management tool. Of note, there is substantial overlap between the 

Ullal et al. Page 3

Am Heart J. Author manuscript; available in PMC 2024 September 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



GWTG-AFIB measures and the clinical performance and quality measures endorsed by the 

ACC/AHA, in collaboration with the HRS, for adults with AF or AFL.1,2

The primary outcome of the present study was site-level attainment of eligible achievement 

measures. Site level attainment was quantified by 1) defect-free score, defined as the 

percentage of patients at a site with all eligible achievement measures attained; and 2) 

composite opportunity score, defined as the percentage of all eligible patient achievement 

measures attained at a site. Importantly, patients are not eligible for all measures, for 

example, patients with CHA2DS2-VASc < 2 are excluded from the denominator when 

determining attainment of FDA-approved anticoagulation prescription prior to discharge. 

Similarly, patients were deemed ineligible if baseline characteristics necessary to determine 

eligibility were missing (e.g., left ventricular ejection fraction or estimated glomerular 

filtration rate) or sites reported a medical reason that medication prescription was 

contraindicated (Supplemental Table I). Current measure definitions, which have not 

changed substantively during the study period, were applied across the study period. We 

also determined the following: 1) the association between baseline characteristics and top 

performing sites by defect-free and composite opportunity score quartiles and 2) patient-

level attainment of achievement and quality measures, for all patients and by arrhythmia 

type (AF vs. AFL). We reported measure attainment by arrhythmia type as pre-admission 

anticoagulation prescription for AFL patients, as compared to AF, has been shown to be 

lower at GWTG-AFIB sites.12 Of note, AF and AFL were mutually exclusive and reported 

by the site.

Statistical Methods

We divided sites into quartiles by defect-free score and composite opportunity scores. 

We also stratified patients by arrhythmia type (AF vs. AFL). Baseline patient and site 

characteristic variables were summarized by count and percentages when categorical and 

means with standard deviations when continuous. We compared variables by arrhythmia 

type using Pearson’s chi-squared tests and Wilcoxon-rank sum tests for categorical and 

continuous variables, respectively. We tested for trend as a monotone association across 

increasing site-level defect-free and composite score quartiles using 1) Cochran-Mantel-

Haenszel Statistics based on rank score were used for categorical variables and 2) the 

Jonckheere-Terpstra test for continuous/ordinal variables.

For the multivariable analysis, we used logistic regression with generalized estimating 

equations with independent correlation structure to associate baseline characteristics 

(independent variables) and care at sites in top-quartiles of defect-free and composite 

opportunity scores (dependent variables). Independent variables included demographic 

variables (age, sex, race/ethnicity), AF history (AF vs. AFL, CHA2DS2-VASc score), 

medical history (chronic obstructive pulmonary disease, coronary artery disease, chronic 

kidney disease [CKD] stage III or greater [estimate glomerular filtration rate (eGFR) < 60 

mL/min per 1.73 m2], dialysis, diabetes, heart failure, ejection fraction <40, hypertension, 

liver disease, obstructive sleep apnea, peripheral vascular disease, prior hemorrhage, prior 

myocardial infarction, prior percutaneous intervention, prior stroke or transient ischemic 

attack, active smoker, thyroid disease), and patient insurance (private/health maintenance 
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organization/other, Medicaid, Medicare, Medicare through private/health maintenance 

organization/other [Medicare Part C], no insurance/unable to determine). Age was evaluated 

for non-linearity with respect to the logit of each outcome and non-linearity was addressed 

with linear splines. We used multiple imputation to handle missing data in the models, 

with 25 imputed datasets created using the fully conditional specification method. Missing 

medical conditions were assumed to have not been present. Rates of missingness were low 

overall, with the exception of patient insurance (15.0%), ejection fraction (9.3%), and eGFR 

(11.0%). Site characteristics were not included in the final models due to large odds ratios 

and wide confidence intervals when included in preliminary models.

All institutions participating in the GWTG-AFIB registry received local institutional review 

board approval if an informed consent exemption was not granted under the common rule 

(as data was primarily used for local QI). Additionally, this study was approved by the 

institutional board review of Duke University. IQVIA (Parsippany, NJ) served as the data 

collection and coordinating center and the Duke Clinical Research Institute (DCRI) served 

as the data analytic center. All analyses were performed using SAS, version 9.4 (SAS 

Institute, Cary, NC, USA) and a two-tailed p-value <0.05 was considered significant for all 

statistical tests.

The authors are solely responsible for the design and conduct of this study, all study 

analyses, the drafting and editing of the paper and its final contents. No extramural funding 

was used to support this work.

RESULTS

The analysis cohort included 132 sites, which treated 72,665 patients (90%) and 8,286 

patients (10%) with AF and AFL, respectively (Figure 1) (Supplemental Table II). Top-

quartile sites by defect-free score were less likely to be rural (quartile 4 vs. quartile 1: 0.0% 

vs. 5.4%, P<0.001) and more likely to have 500+ beds (quartile 4 vs. quartile 1: 54.5% vs. 

34.7%, p<0.001) or be academic/teaching hospitals (quartile 4: 94.2% vs. quartile 1: 72.1%, 

P<0.001) (Table 2). Similar site differences were observed for composite opportunity score 

quartiles (Supplemental Table III).

Achievement Measures

At the site-level, defect-free scores of achievement measures ranged from 4.7% to 85.8% 

with a median site score of 52.1% (25th, 75th: 32.7%, 64.4%) (Figure 2). Composite 

opportunity scores of achievement measures ranged from 39.4% to 97.5% with a median 

site score of 80.3% (25th, 75th: 68.1%, 87.1%) (Figure 2). Site-level attainment and variation 

in defect-free and composite scores of achievement measures were numerically similar 

between AF and AFL patients (Supplemental Figure I–IV).

In multivariable models that included patient baseline characteristics only, the following 

variables were positively associated with receiving care at a top-quartile site by defect-free 

score: 1) heart failure (odds ratio [OR] 1.25, 95% confidence interval [CI] 1.04–1.50, 

P=0.015), 2) sleep apnea (OR 1.50, 95%CI 1.23–1.83, P<0.001), and 3) Medicare Part C 

insurance (OR 1.60, 95%CI 1.04–2.46, P=0.034). The following variables were negatively 
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associated with receiving care at a top-quartile site by defect-free score: 1) age >75 (per 10 

year increase) (OR 0.74, 95%CI 0.59–0.92, P=0.008, 2) other race (or unable to determine) 

(OR 0.47, 95%CI 0.27–0.83, P=0.009), 3) chronic obstructive pulmonary disease (OR 0.81, 

95%CI 0.67–0.97, P=0.026), 4) diabetes (OR 0.86, 95%CI 0.78–0.95, P=0.005), and 5) 

peripheral vascular disease (OR 0.78, 95%CI 0.64–0.94, P=0.011) (Supplemental Table IV). 

Similar findings were observed when variables were associated with receiving care at a 

top-quartile site by composite opportunity score, as compared to defect-free score, with the 

following exceptions 1) Medicare Part C insurance and peripheral vascular disease were not 

associated, and 2) CKD Stage III or greater (eGFR <60 mL/min per 1.73 m2) was negatively 

associated (OR 0.83, 95%CI 0.73–0.94, P=0.004) (Supplemental Table V).

At the patient-level, mean attainment of eligible achievement measures was 80.2%

±29.0% (composite opportunity score) with 43,639 patients (60.0%) attaining all eligible 

achievement measures (defect-free score). Notably, OAC was prescribed in 53,504 

patients, 95% of those eligible. The achievement measure with the lowest attainment was 

documentation of CHA2DS2-VASc score, performed in 67% of those eligible (Table 1). AF 

patients, as compared to patients with AFL, were older and more likely to be women (age: 

70.2±13.2 vs. 67.1±12.9, P<0.001; female: 48.2% vs. 35.9%, P<0.001), had slightly higher 

CHA2DS2-VASc scores (3.7±1.9 vs. 3.4±1.8, P<0.001), and were less likely to have an 

ejection fraction <40% (14.1% vs. 18.2%, P<0.001) (Supplemental Table II). AF patients, 

as compared to AFL, were slightly more likely to attain all eligible achievement measures 

(60.4% vs. 57.0%, P<0.001).

Quality Measures

Quality measure attainment at the patient-level exceeded 65% for all measures, with the 

exception of aldosterone antagonist prescription when ejection fraction was ≤35% (29% 

of those eligible). Additionally, attainment for the following quality measure was notable: 

1) avoidance of inappropriate prescription of direct thrombin or factor Xa inhibitor to 

patients with a mechanical heart valve (87% of those eligible); 2) avoidance of inappropriate 

prescription of antiplatelet along with OAC therapy to patients without coronary artery 

disease, cerebrovascular accident/transient ischemic attack, peripheral vascular disease (81% 

of those eligible); and 3) avoidance of inappropriate prescription of antiarrhythmic drugs 

to patients with permanent AF (65% of those eligible) (Table 1). However, avoidance of 

inappropriate antiarrhythmic drug prescription increased to 92% of those eligible when 

patients with persistent AF were excluded from the denominator (i.e., denominator restricted 

to those with permanent or long-standing persistent AF).

DISCUSSION

Across 132 sites participating in The Get With The Guidelines® – Atrial Fibrillation 

(GWTG-AFIB) Registry, which cared for over 80,000 patients, overall attainment of the 

6 achievement and 11 quality measures utilized by the registry to facilitate optimal care 

of patients hospitalized with AF was high. Notably, OAC was prescribed to 95% of 

patients at increased risk of stroke without contraindications. However, 1) large variation 

in achievement measure attainment was identified across sites, 2) attainment of all eligible 
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achievement measures occurred in only 60% of patients, and 3) opportunities exist to 

improve attainment of multiple notable quality measures. These findings highlight that 

meaningful opportunities to improve AF care quality exist beyond OAC prescription.

In the recently published first results of the GWTG-AFIB registry,12 the quality of 

OAC prescription across the registry was notable. In addition to a high overall rate of 

OAC prescription in those without contraindications, participating centers demonstrated 

improvement in OAC prescription from 80% to 97% from study start to finish. These 

findings confirmed that a high-degree of adherence to AF care measures is achievable in 

clinical practice, particularly with the use of QI programs like GWTG-AFIB.

In the current analysis, we investigated all AF care measures as identified by the ACC 

and AHA (including OAC prescription). While attainment of achievement/performance 

measures was high, there was significant variation across hospitals and sites. However, 

to provide context, the overall AF composite opportunity score observed in this study 

was similar to the previously reported GWTG-Heart Failure (HF) composite opportunity 

score for HF performance measures. Additionally, a similar degree of variation across sites 

was observed in measure attainment between GWTG-AFIB and -HF registry sites.7 Of 

note, in contrast to the current AF reimbursement landscape, reimbursement incentives for 

HF performance measure attainment were broadly in use at the time measure attainment 

across GWTG-HF sites was determined.21 We also found that smaller, non-academic, rural 

hospitals that care for older patients may have lower attainment of achievement and quality 

measures. If confirmed, identification of barriers to guideline-concurrent AF care at these 

sites should be a priority.

Since prior bleeding and perceived risk of bleeding are common reasons for lack of OAC 

in patients with AF and increased risk of stroke,12 efforts to mitigate bleeding risk in 

this population have appropriately identified elimination of antiplatelet therapy in patients 

who do not have a guideline indication for antiplatelet therapy.22 Highlighting the number 

of patients who may benefit from this bleeding-avoidance strategy, 19% of the patients 

without an indication for antiplatelet therapy in this study were prescribed both OAC and an 

antiplatelet medication.

Prescription of an aldosterone antagonist at discharge had the lowest attainment of any 

measure (quality or achievement), consistent with existing HF literature23 and previously 

observed in patients with AF and concomitant HF.24 Of note, a trend towards reduced 

stroke risk with aldosterone antagonist use in patients with AF has been observed, with 

proof of causation awaiting trial.25 Use of direct oral anticoagulants in patients with AF 

and a mechanical heart valve was higher than expected (13% of patients), considering the 

RE-ALIGN results and class III recommendations for their use in this population.26–28 

However, it is possible that prosthetic valves may have been misclassified as mechanical and 

included in the denominator. Confirmation of this finding in other real-world data sources 

and identification of drivers of prescription are warranted.

This study has important limitations. Participating hospitals are committed to local AF 

care QI and therefore the findings at these sites may not be completely generalizable to 
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routine clinical practice or sites participating in the registry which met exclusion criteria. 

Participation in the registry facilitates attainment of these measures, as evidenced by prior 

results from the GWTG-AFIB registry.12 For these reasons, although reflective of AF care 

quality across included registry sites, these findings may overestimate attainment of the 

studied care measures at large. However, even if these data represent an optimal care 

scenario they still highlight key opportunities for improvement. Missingness for ejection 

fraction and eGFR were approximately 10%, which could affect results if missingness is not 

random. Also, although all hypotheses were established a priori and analyses prespecified 

in an analysis plan, we did not adjust for multiple comparisons, which may raise the 

likelihood of Type I error. Rather, we elected to not overstate any conclusions reached solely 

based on statistical significance. Additionally, care measure attainment was assessed during 

hospitalization and my not reflect long-term persistence in attainment of these measures in 

the outpatient setting. Finally, data were abstracted from medical chart review, and although 

processes were in place to monitor data quality and completeness, we are still dependent on 

the documentation completeness and accuracy.

Conclusions

Successful adherence to clinical care measures defined by the ACC and AHA to improve 

patient outcomes was high in the GWTG-AFIB registry. Despite the high degree of 

adherence to achievement and quality measures, there are significant and meaningful 

opportunities to improve AF care beyond OAC prescription, including but not limited 

to prescription of aldosterone antagonists in those with AF and systolic dysfunction and 

avoidance of non-indicated adjunctive antiplatelet therapy. These findings should inform 

future efforts to improve the quality of care for persons with AF.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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ABBREVIATIONS

ACC American College of Cardiology

AF atrial fibrillation

AFL atrial flutter

AHA American Heart Association

CKD chronic kidney disease

CI confidence interval

eGFR estimate glomerular filtration rate
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GWTG-AFIB Get With The Guidelines® – Atrial Fibrillation

HRS Heart Rhythm Society

OAC oral anticoagulation

OR odds ratio

QI quality improvement
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Figure 1: Cohort selection diagram
Inclusion and exclusion criteria used to select the final study population, consisting of 

80, 951 patients enrolled at 132 unique participating sites. GWTG-AFIB: Get With The 

Guidelines - Atrial Fibrillation.
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Figure 2: Site-level Variation in Defect-Free and Composite Opportunity Score
A) Sites’ (n=132) defect-free scores of GWTG-AFIB achievement measures (median: 52.1, 

Quartile 1-Quartile 3: 32.7–64.4, Min-Max: 4.7–85.8), defined as the percentage of patients 

at a site with all eligible achievement measures attained. Sites ranked in descending order 

by defect-free score. B) Sites’ (n=132) composite opportunity scores of GWTG-AFIB 

achievement measures (median: 80.3, Quartile 1-Quartile 3: 68.1–87.1, Min-Max: 39.4–
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97.5), defined as the percentage of all eligible patient achievement measures attained at a 

site. Sites ranked in descending order by composite opportunity score.
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