
Background
• The risk of subsequent worsening heart failure (WHF) events among patients with heart failure 

with reduced ejection fraction (HFrEF) increases after each WHF event
• Guideline-directed medical therapy (GDMT) has shown efficacy in the prevention of subsequent 

WHF events and death, but its effectiveness is not well described in the real-world setting
• This study aims to quantify the excess risk of WHF events (ie, heart failure hospitalization and 

intravenous diuretic administration) or all-cause death, associated with history of WHF among 
patients with HFrEF on 2 regimens of GDMT, including front line therapy

Methods
• Optum’s deidentified Clinformatics® Data Mart Database was used to create 2 cohorts of patients

with HFrEF who had concurrent exposure to components of GDMT between January 2020 and
June 2022
– Conventional GDMT Cohort: ACEi/ARB + beta-blocker
– 2022 GDMT Cohort: ARNi + MRA + beta-blocker + SGLT2i

• We characterized patients, created Kaplan Meier curves, and performed Cox regressions to
compare the risk of a composite outcome (ie, either first WHF event or all-cause death), by
history of WHF events within the 12 months prior to GDMT initiation

• Model adjusted for: history of WHF, age, sex, race, and history of coronary artery disease,
chronic kidney disease, diabetes, hypertension, and COPD

• Data were collected from January 2020 through December 2022
• Event rates reflect counts of first events and are presented per 1,000 person-years

Results
Figure 1. Demographic characteristics of patients (N=33,375) with HFrEF receiving 
GDMT by history of WHF at GDMT initiation
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• Median age (IQR), years:
– Conventional GDMT Cohort: With history of WHF, 73 (66, 81), without history of WHF, 74 (67, 81)
– 2022 GDMT Cohort: With history of WHF, 69 (66, 75), without history of WHF, 69 (60, 74)

aP<0.001 in Conventional GDMT Cohort; bP=0.01 in Conventional GDMT Cohort; cP=0.03 in 2022 GDMT Cohort.

Results
Figure 2. Comorbidities among patients (N=33,375) with HFrEF receiving GDMT 
by history of WHF at GDMT initiation
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2022 GDMT Cohort without WHF (n=2,046)Conventional GDMT Cohort without WHF (n=14,373)
2022 GDMT Cohort with WHF (n=1,835)Conventional GDMT Cohort with WHF (n=15,121)

aP<0.001 in Conventional GDMT Cohort; bP<0.01 in Conventional GDMT Cohort; cP<0.001 in 2022 GDMT Cohort; dP<0.01 in 2022 
GDMT Cohort; eP<0.05 in 2022 GDMT Cohort.

• In the Conventional GDMT Cohort, there were 223 more patients (per 1,000 person-years) who
experienced a WHF event and 68 more all-cause deaths (per 1,000 person-years) if a patient had a
history of WHF at the time of GDMT initiation

• In the 2022 GDMT Cohort, there were 227 more patients (per 1,000 person-years) who experienced
a WHF event and 56 more all-cause deaths (per 1,000 person-years) if the patient had a history of
WHF at the time of GDMT initiation

Figure 3. Adjusted time to composite outcome (first WHF event or all-cause 
death) among patients with HFrEF by history of WHF at GDMT initiation
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aThere were no events in the 2022 GDMT Cohort after 30 months.
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Figure 4. Factors associated with composite outcome (first WHF event or all-
cause death) among patients with HFrEF by history of WHF at GDMT initiation
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• Patients with a history of WHF experienced more all-cause death and WHF events in both the 
Conventional and 2022 GDMT Cohorts

• History of WHF was independently associated with experiencing the composite outcome, 
regardless of GDMT type (Figure 3)

• The HR of the composite outcome was 1.93 (1.86, 2.00) and 2.00 (1.77, 2.26) comparing patients 
with and without a history of WHF, after adjusting for demographics and co-morbidities, in the 
Conventional and 2022 GDMT Cohorts, respectively (Figure 4)

Limitations
• We assumed medication was taken as prescribed, which could result in misclassification
• These data were not collected for research purposes, which could result in information bias due to

missingness or misclassification
• Patients in the 2022 GDMT Cohort had shorter follow-up compared to the Conventional GDMT

Cohort, which could result in undercounting of outcomes
• The requirement of concurrent exposure to HF medications could underestimate patients

considered on optimal GDMT in real-world setting
• While we adjusted for known and hypothesized confounders, residual confounding cannot

be discounted

Conclusions
• Regardless of the type of GDMT, excess risk of HF morbidity and all-cause

death was observed among patients with a history of WHF
• Patients with WHF could benefit from additional efforts to optimize care in

order to reduce the residual risk of subsequent events
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