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Abstract

Background: In January 2021, vericiguat, a soluble guanylate cyclase (sGC) stimulator, was 

approved by the US FDA to reduce the risk of cardiovascular death and heart failure (HF) 

hospitalization among patients with a recent worsening HF event based on the VICTORIA trial.

Address for Correspondence: Stephen J. Greene, MD, Duke Clinical Research Institute, 300 West Morgan Street, Durham, NC 
27701; fax: 919-668-7078; stephen.greene@duke.edu; Twitter: @SJGreene_md, @DCRINews. 

DISCLOSURES
Drs. Lautsch and Hilkert, are employees of Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA. 
Dr. Allen reports grant support from NIH and PCORI, and consulting fees from ACI Clinical, American Heart Association, 
Boston Scientific, Cytokinetics, Novartis, and UpToDate. Dr. Fonarow reports consulting for Abbott, Amgen, AstraZeneca, Bayer, 
Cytokinetics, Janssen, Medtronic, Merck Sharp & Dohme LLC (a subsidiary of Merck & Co., Inc., Rahway, NJ, USA), and Novartis. 
Dr. Albert reports grant support from Novartis and AstraZeneca and consulting fees from Boston Scientific, Boehringer Ingelheim/
Lilly, Cytokinetics, and Merck Sharp & Dohme LLC (a subsidiary of Merck & Co., Inc., Rahway, NJ, USA). Dr. Butler has served as 
a consultant to Abbott, Adrenomed, Arena Pharma, Array, Amgen, Applied Therapeutics, Astra Zeneca, Bayer, Boehringer Ingelheim, 
Cardior, CVRx, Eli Lilly, G3 Pharma, Imbria, Impulse Dynamics, Innolife, Janssen, LivaNova, Luitpold, Medtronic, Merck, Novartis, 
Novo Nordisk, Sequana Medical, V-Wave Limited, and Vifor. Dr. Greene has received research support from the Duke University 
Department of Medicine Chair’s Research Award, American Heart Association (#929502), National Heart Lung and Blood Institute, 
Amgen, AstraZeneca, Bristol Myers Squibb, Cytokinetics, Merck Sharp & Dohme LLC (a subsidiary of Merck & Co., Inc., Rahway, 
NJ, USA), Novartis, Pfizer, and Sanofi; has served on advisory boards for Amgen, AstraZeneca, Boehringer Ingelheim/ Lilly, Bristol 
Myers Squibb, Cytokinetics, Roche Diagnostics, and Sanofi; serves as a consultant for Amgen, Bayer, Boehringer Ingelheim/ Lilly, 
Bristol Myers Squibb, CSL Vifor, Corteria Therapeutics, Merck Sharp & Dohme LLC (a subsidiary of Merck & Co., Inc., Rahway, 
NJ, USA), PharmaIN, Roche Diagnostics, Sanofi, Tricog Health, and Urovant Pharmaceuticals; and has received speaker fees from 
Boehringer Ingelheim and Cytokinetics. All other authors report no disclosures.

Health Research Alliance
Member Organization Author Manuscript
JACC Heart Fail. Author manuscript; available in PMC 2024 April 25.

Published in final edited form as:
JACC Heart Fail. 2023 February ; 11(2): 211–223. doi:10.1016/j.jchf.2022.11.007.H

ealth R
esearch A

lliance A
uthor M

anuscript
H

ealth R
esearch A

lliance A
uthor M

anuscript



Objective: To leverage a contemporary US registry of patients hospitalized for heart failure 

(HF) to characterize patients who may be candidates for vericiguat based on FDA label and the 

VICTORIA trial eligibility criteria.

Methods: We studied patients hospitalized for HF with ejection fraction (EF) <45%) across 525 

sites in the Get With The Guidelines (GWTG)-HF registry between January 2014 – December 

2020. We applied approximate FDA label criteria (excluding eGFR<15 mL/min/1.73 m2, dialysis, 

or patients with heart transplantation or durable mechanical circulatory support) and eligibility 

criteria for the VICTORIA trial to the GWTG-HF cohort.

Results: Among 241,057 patients with EF<45% in the GWTG-HF registry, 221,730 (92%) could 

be candidates for vericiguat under the FDA label and 92,249 (38%) would have been eligible 

for VICTORIA. The most frequent reasons for ineligibility for the FDA label were eGFR<15 

mL/min/1.73 m2 (5.7%) and dialysis (1.6%). Although there were more women and Black 

patients among patients in GWTG-HF, most clinical characteristics were qualitatively similar with 

patients enrolled in the VICTORIA trial. Among Medicare beneficiaries in GWTG-HF eligible for 

vericiguat by either FDA label or VICTORIA criteria, 12-month post-discharge rates of mortality 

(36–37%), HF hospitalization (33–35%), all-cause hospitalization (64–66%), and mean healthcare 

expenditure (US$25,106-$25,428) were high.

Conclusions: Data from a large, contemporary US registry of patients actively hospitalized for 

HF with EF<45% suggest that approximately 4 in 10 patients meet the criteria of the VICTORIA 

trial and more than 9 of 10 patients are potential candidates for vericiguat based on the FDA label. 

Contemporary Medicare beneficiaries hospitalized for HFrEF and eligible for vericiguat face high 

rates of post-discharge mortality and readmission, and accrue substantial healthcare costs.

CONDENSED ABSTRACT

Among 241,057 US patients hospitalized for HF with EF<45% in the Get With The Guidelines-

Heart Failure registry, 92% would be candidates for vericiguat under the FDA label. Clinical 

characteristics, post-discharge outcomes, and healthcare expenditure were generally similar among 

the full registry HFrEF population, FDA label candidates, and patients enrolled in the VICTORIA 

trial, suggesting strong applicability of vericiguat to US clinical practice. Contemporary Medicare 

beneficiaries hospitalized for HFrEF and eligible for vericiguat face high rates of post-discharge 

mortality and readmission, and accrue substantial healthcare costs.

Keywords

vericiguat; heart failure; hospitalization; trial

INTRODUCTION

Despite recent therapeutic advancements in heart failure with reduced ejection fraction 

(HFrEF), many patients continue to experience worsening HF events and face exceptionally 

high risk of subsequent death and worsening health status.(1–3) The VerICiguaT Global 

Study in Subjects with Heart Failure with Reduced Ejection Fraction (VICTORIA) 

demonstrated that vericiguat, a soluble guanylate cyclase (sGC) stimulator, reduced the 

risk of mortality and HF hospitalizations in patients with HFrEF who had recently been 
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hospitalized or had received intravenous diuretics within 3 months of randomization on 

the background of GDMT.(4) The US Food and Drug administration (FDA) subsequently 

approved vericiguat in January 2021 for use in adults with symptomatic chronic HF and an 

ejection fraction less than 45% following a hospitalization for HF or the need for outpatient 

intravenous diuretics. Current American Heart Association/American College of Cardiology 

guidelines now give vericiguat a Class 2b (Level of Evidence: B-R) recommendation for 

use in selected high-risk patients already on GDMT who experience a recent worsening HF 

event.(5)

However, despite regulatory approval and inclusion within practice guidelines, limited data 

are available characterizing the applicability of the VICTORIA trial and vericiguat to 

US clinical practice. Data are especially limited among the high-risk subset of patients 

actively hospitalized for HFrEF, a population where approximately 1 in 4 patients die or are 

readmitted within 30 days of discharge.(6,7) Patients actively hospitalized for HFrEF were 

included within VICTORIA (11% of trial population), and studies across multiple GDMTs 

have consistently shown in-hospital initiation of medical therapies to be associated with 

substantial improvements in post-discharge medication use and patient outcomes.(4,8,9) 

Thus, understanding the representativeness of a VICTORIA trial eligibility criteria to 

patients actively hospitalized for HFrEF in US clinical practice, as well as the proportion 

eligible for vericiguat by the FDA label, could inform the potential impact of vericiguat in a 

care setting where implementation may be most effective. In this context, the objectives of 

the current study were to leverage a contemporary registry of US patients hospitalized for 

HFrEF to understand the proportion of patients who may be candidates for vericiguat, and to 

characterize the clinical profile, outcomes, and healthcare expenditure of eligible patients.

METHODS

Data Source:

These analyses used the Get With the Guidelines-Heart Failure (GWTG-HF) registry, 

which is an ongoing, observational, hospital-based, quality improvement registry formed 

by the American Heart Association in 2005.(10) The registry includes patients hospitalized 

for HF, and those who developed significant HF symptoms during hospitalization such 

that HF was the primary diagnosis. IQVIA (Parsippany, New Jersey) serves as the data 

collection and coordinating center for the American Heart Association’s GWTG programs, 

and the Duke Clinical Research Institute (Durham, NC) serves as the data analytic center. 

Baseline characteristics and subsequent data are collected via case report forms and includes 

demographics, medical history, laboratory, and biochemical data. The GWTG-HF protocol 

was approved by the institutional review boards at each participating center. In order to 

assess post-discharge outcomes and healthcare costs, participants 65 years of age and older 

with fee-for-service Medicare coverage were linked to Medicare data using a validated 

technique.(11)

Patient Population:

We identified adults age 18 years or older hospitalized for HF between January 1, 2014, and 

December 30, 2020, across 687 sites participating in the GWTG-HF registry. Only patients 
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with non-missing information on left ventricular ejection fraction, eGFR, and systolic 

blood pressure were included. Patients who had ejection fraction (EF) <45%, left against 

medical advice, who transferred to an acute care facility, discharged to hospice, or had 

unknown discharge disposition were also excluded. The remaining group included patients 

hospitalized for HF with EF <45% and available data.

Study Cohorts:

Three study groups were identified within GWTG-HF: hospitalized HF with EF<45%, 

FDA label patients, and VICTORIA trial eligible patients. Criteria to define the FDA 

label for vericiguat included patients with eGFR ≥15 mL/min/1.73 m2, and excluded 

those with a history of dialysis, left ventricular assist device, or heart transplant. To 

define the VICTORIA trial eligible group, the strict trial inclusion and exclusion criteria 

from the VICTORIA trial were mapped to the GWTG-HF population with EF<45% in 

pre-specified fashion.(4) These specific criteria applied to GWTG-HF were: inclusions 

- systolic blood pressure ≥100 mm Hg, eGFR ≥15 mL/min/1.73m2; elevated natriuretic 

peptide concentration (N-terminal pro-B-type natriuretic peptide ≥1000 pg/mL if in sinus 

rhythm or ≥1600 pg/mL if atrial fibrillation, or B-type natriuretic peptide ≥300 pg/mL if 

in sinus rhythm or ≥500 pg/mL if atrial fibrillation); exclusions – discharge prescription of 

nitrates, left ventricular assist device, heart transplant or listed for heart transplant, dialysis 

therapy, no history of HF prior to hospitalization, intravenous inotrope therapy during index 

hospitalization, coronary revascularization or cardiac surgery during index hospitalization, 

non-compliance to HF medications, or limited life expectancy (as reason for not considering 

implantable cardioverter-defibrillator therapy). As all patients in GWTG-HF have an index 

HF hospitalization by definition, all patients met VICTORIA criteria for having a recent 

worsening HF event.

Outcomes:

In-hospital outcomes included in-hospital mortality, length of index hospital stay, and 

discharge disposition. Among patients ≥65 years old linked to Medicare fee-for-service 

claims and discharged alive, the following clinical outcomes were assessed at 30 days 

and 12 months post-discharge: all-cause mortality, all-cause readmission, HF readmission, 

and composite all-cause mortality or HF readmission. To assess associated healthcare 

expenditure, average Medicare Part A per-patient costs were calculated during index 

hospitalization, 30 days post-discharge, and 12 months post-discharge.

Statistical Analysis:

The proportion of hospitalized HF with EF<45% in GWTG-HF who met criteria for the 1) 

VICTORIA eligible group, and 2) the FDA label group were assessed. Patient characteristics 

were described and compared for all 3 GWTG-HF groups: VICTORIA eligible patients, 

FDA label patients, and hospitalized HF with EF<45%. Counts and percentages were 

presented for categorical/binary variables. Mean ±standard deviation or median (25th, 

75th) were presented for continuous variables. Published data on patient characteristic and 

medication use from the VICTORIA trial were also juxtaposed for reference.(4,12)
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Among GWTG-HF patients ≥65 years linked to CMS who were discharged alive, event 

rates for post-discharge clinical outcomes were separately assessed among patients in the 

overall hospitalized HF with EF<45% group, FDA label patients, and VICTORIA trial 

eligible patients. For all-cause readmission and HF readmission outcomes, the cumulative 

incidence function accounted for the competing risk of death. Additionally, cumulative 

incidence curves were generated to visualize each time-to-event endpoint for each patient 

population. To assess healthcare costs, total unadjusted payments made by Medicare (Part 

A) at 12 months were calculated as the claim payment amount plus the product of claim pass 

thru per diem amount and claim utilization day count. All costs were standardized to 2019 

US dollar amounts (i.e., the last year of available cost data) using Market Basket Update 

and Productivity Adjustment published on the CMS website. For post-discharge costs, the 

cumulative costs were plotted in each patient group; increment of costs by time (number 

of days post discharge) was calculated as the sum of costs occurred on that day divided 

by the number of patients at risk at that time point. Cumulative costs at 12 months were 

averaged over the number of patients at risk, accounting for the competing risk of death and 

differential length of time observed. All analyses were performed in SAS version 9.4 (SAS 

Institute, Cary, NC).

RESULTS

Patient Selection

Between January 1, 2014, and December 30, 2020, the GWTG-HF registry included 

992,850 adults hospitalized for HF. Of this sample, 487,520 (49.1%) were excluded for EF 

≥45% or missing, 157,109 (15.8%) were excluded due to missing data on eGFR or systolic 

blood pressure, and 37,164 (3.7%) were excluded due to having left against medical advice, 

discharged to another acute care facility, hospice care, or unknown discharge disposition 

(Figure 1). The remaining 241,057 (24.3%) patients comprised the group of hospitalized HF 

with EF<45% in GWTG-HF and served as 1 of the aforementioned 3 GWTG-HF groups for 

comparison.

Candidates for Vericiguat Initiation Based on FDA label and VICTORIA Trial Criteria

The frequency and percentage of patients hospitalized for HF with EF<45% within GWTG-

HF who met the criteria for the FDA label group and VICTORIA eligible group were 

221,730 (92.0%) and 92,249 (38.3%), respectively. The most common reasons for patients 

being excluded from the FDA label cohort was eGFR <15 mL/min/1.73 m2 (n=13,747; 

5.7%), in-hospital dialysis (n=1,943; 0.8%), and history of chronic dialysis (n=1,333; 

0.6%). The most common reasons patients were excluded from the VICTORIA trial group 

were no history of HF prior to admission (i.e., de novo HF) (n=45,960; 19.1%), patients 

being on nitrates (31,218; 12.9%), systolic blood pressure <100 mmHg (24,125; 10.0%), 

non-compliance to HF medications (8,926; 3.7%), and intravenous inotropes during index 

hospitalization (5,587; 2.3%).

Among patients with HF and EF<45% receiving background “triple therapy” with 

ACEI/ARB/ARNI, beta-blocker, and MRA (n=55,096; 22.9%), 54,392 (98.7%) were 

projected to meet criteria for the FDA label. This cohort of 54,392 patients receiving triple 
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therapy and eligible for vericiguat comprised 22.6% of the full population hospitalized for 

HF with EF<45%.

Clinical Profiles of Participants in GWTG-HF and the VICTORIA Trial:

Patient characteristics by VICTORIA eligible patients, FDA Label patients, and the 

hospitalized HF with EF<45% population in GWTG-HF are shown in in Table 1, alongside 

characteristics of participants actually enrolled in the global VICTORIA trial (Central 

Illustration). Among GWTG-HF participants, demographic and clinical characteristics were 

generally similar among patients in the hospitalized HF with EF<45% group, FDA label 

candidates, and VICTORIA trial eligible patients, with few exceptions. Compared with the 

hospitalized HF with EF<45% population in GWTG-HF, GWTG-HF patients meeting FDA 

label criteria had higher eGFR (median [25th, 75th] eGFR 57 [39–77] versus 54 [35–75] 

mL/min/1.732). In comparisons between the population within GWTG-HF with EF<45% 

and VICTORIA trial eligible patients within GWTG-HF, patients meeting strict trial criteria 

were older (median [25th, 75th] age, 72 [61–82] years vs 69 [58–80] years), more likely to 

be White (65.2% vs 60.5%), and more likely to have history of atrial fibrillation (43.1% vs 

36.8%). By comparison, patients recruited into the actual VICTORIA randomized clinical 

trial were younger, less likely to be Black, and were more likely to have an ICD (Table 1).

Medications prescribed to VICTORIA eligible patients, FDA label patients, and patients 

with hospitalized HF with EF<45% within GWTG-HF, as well as VICTORIA trial 

population, are shown in Figure 2. Approximately, one third of patients were on 

mineralocorticoid antagonist at discharge in each of the GWTG-HF groups (i.e., VICTORIA 

eligible patients, FDA label patients, and hospitalized HF with EF<45%), compared with 

70% in the population enrolled in the VICTORIA randomized trial. Prescription rates of 

ARNI at discharge were less than 15% in all groups.

In-hospital Outcomes:

Among the 3 GWTG-HF groups, data on in-hospital mortality, discharge disposition and 

length of stay are shown in Table 2. In-hospital mortality rates (2.8% vs 2.5% vs 3.0%) were 

similar across VICTORIA eligible patients, FDA label patients, and hospitalized HF with 

EF<45% in GWTG-HF, respectively. Median (interquartile range) length of stay was 4 (2–6) 

days in each group.

Post-discharge Outcomes:

Among patients age ≥65 years linked to Medicare, 12-month mortality (36.7% vs 35.8% 

vs 36.6%), HF hospitalization (35.2% vs 33.3% vs 33.2%), and all-cause hospitalization 

(66.2% vs 64.2% vs 64.9%) were similar across VICTORIA eligible patients, FDA label 

patients, and the hospitalized HF with EF<45% population, respectively. Similar consistency 

was observed for 30-day endpoints (Table 2). Figure 3 shows the cumulative incidence plots 

for the 3 cohorts for all-cause mortality, all-cause readmission, and HF readmission.

Medicare Expenditures:

Among GWTG-HF patients ≥65 years linked to CMS, cost during index admission, cost at 

30 days’ post discharge and cost at 12-months post index discharge for the hospitalized HF 

Khan et al. Page 6

JACC Heart Fail. Author manuscript; available in PMC 2024 April 25.

H
ealth R

esearch A
lliance A

uthor M
anuscript

H
ealth R

esearch A
lliance A

uthor M
anuscript



with EF<45% population, FDA label patients, and VICTORIA eligible patients are shown 

in Table 3 and Figure 4. There were modest differences in mean per-patient cost during 

index admission across groups (US$14,236 vs $13,677 vs $12,969), with the hospitalized 

HF with EF<45% group having highest costs and VICTORIA eligible patients having lowest 

costs. During the post-discharge period, mean cost though 30 days (US$5,066 vs $4,928 

vs $4,827), and 12 months (US$26,013 vs $25,106 vs $25,428) were qualitatively similar 

across all 3 groups.

DISCUSSION

In a contemporary registry cohort of patients hospitalized for HFrEF in the United States, 

more than 9 of 10 patients may be candidates for vericiguat based on the FDA label, 

and approximately 4 of 10 were estimated to meet eligibility criteria for the VICTORIA 

trial. The most common reason for not meeting FDA label criteria was eGFR <15 mL/

min, whereas most common reasons for patients being ineligibile for the VICTORIA trial 

were no history of HF prior to admission, concurrent nitrate therapy, and systolic blood 

pressure <100 mmHg. Patients meeting and not meeting VICTORIA trial eligibility criteria 

had generally similar baseline characteristics, supporting generalizability of the FDA label 

and the VICTORIA trial to US clinical practice. Among patients age ≥65 years linked 

to Medicare, 12-month mortality, HF hospitalization, and all-cause hospitalization were 

also similar across VICTORIA eligible patients, FDA label patients, and the hospitalized 

HF with EF<45% population in GWTG-HF. Of note, 12-month mortality and HF 

hospitalizations were well above 30% in all groups, indicating that contemporary Medicare 

beneficiaries hospitalized for HFrEF and eligible for vericiguat face high post-discharge risk 

of adverse clinical outcomes.

Multiple prior studies have evaluated the representativeness of clinical trial populations 

in real-world clinical practice. For instance, approximately 7 of every 10 individuals 

hospitalized for HFrEF may meet criteria for in-hospital initiation of sacubitril/valsartan, 

while 8 out of every 10 individuals would be candidates for dapagliflozin use in HFrEF 

based on the FDA label.(13,14) A recent analysis of outpatients with HFrEF from the 

PINNACLE registry showed that 1 in 4 HFrEF patients met the VICTORIA trial inclusion 

criterion of worsening HF event, and that characteristics of this subpopulation were 

similar to those enrolled in VICTORIA.(15) Our results also support broad applicability 

of vericiguat to US patients hospitalized for HF, as more than 90% of patients hospitalized 

for HF with EF<45% in GWTG-HF were candidates for vericiguat based on the FDA 

label. These data also once again highlight differences between clinically actionable criteria 

within regulatory labels for medical therapies versus the strict inclusion and exclusion within 

randomized clinical trials. By comparison with prior analyses of trial eligibility criteria 

within the GWTG-HF population, the 38% of patients meeting strict selection criteria for the 

VICTORIA trial was comparable to the proportion meeting DAPA-HF trial criteria (44%), 

and higher than the proportion meeting criteria for the PIONEER-HF trial (21%).(13,14)

The VICTORIA trial was unique from many other HFrEF trials in that it included higher-

risk patients who had experienced a recent worsening HF event and allowed enrollment with 

severe kidney disease with eGFR as low as 15 mL/min/1.73 m2.(4) In the context of these 
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selection criteria, it is notable that across most key patient characteristics, the profile of 

patients enrolled in the VICTORIA trial was consistent with participants in the GWTG-HF 

registry. For example, median EF, systolic blood pressure, eGFR and comorbidities such 

as diabetes, hypertension and peripheral vascular disease were similar among the groups. 

Nonetheless, some differences did exist. Specifically, patients enrolled in the VICTORIA 

trial were younger, less likely to be Black, and more likely to have an ICD and MRA 

prescription compared with the GWTG-HF cohort.

Among all 3 groups of GWTG-HF participants, we observed consistently high rates of 

post-discharge mortality and hospitalization, as well as healthcare expenditure. However, 

aside from consistency across groups, the absolute magnitude of the event rates and costs 

supports the substantial unmet need in improving care for these patients. Specifically, 

whether by VICTORIA trial or FDA label criteria, more than 35% of patients who would 

have been eligible for vericiguat died within 12 months of discharge. More than 1 out of 

every 2 patients experienced death or HF readmission during that same timeframe. These 

event rates were considerably higher than those observed in the VICTORIA trial itself, 

where annualized rates of death or HF hospitalization were 40.1 events per 100 patient-

years.(4) This difference in event rate suggests that despite application of trial eligibility 

criteria and some relative similarities in clinical characteristics between the VICTORIA 

trial and GWTG-HF populations (e.g., blood pressure, diabetes, atrial fibrillation), patients 

hospitalized for HF with EF<45% in routine clinical practice who are candidates for 

vericiguat have particularly poor prognosis.

Current data from US clinical practice highlight the need for both rapid sequence in-hospital 

initiation of quadruple medical therapy for HFrEF (i.e., ARNI, beta-blocker, MRA, SGLT2i) 

as tolerated, as well as consideration of in-hospital initiation of novel therapies such as 

vericiguat to further reduce clinical risk.(8,16) In our current analysis, we observed that only 

a third of patients were prescribed MRA, and less than 15% of the patients were on ARNI at 

discharge. Considering the magnitude and early onset of benefit with each of the mortality-

reducing medications for HFrEF, maximizing use of these therapies among eligible patients 

by time of hospital discharge will be paramount to improving post-discharge outcomes.(8,9) 

However, it is also important to emphasize that some patient subsets face more difficult 

challenges with tolerability or eligibility for components of quadruple medical therapy (e.g., 

stage IV-V chronic kidney disease, low blood pressure). Among these high-risk subsets, 

additional therapeutic options proven to be both efficacious and well tolerated are needed. 

Moreover, it is important to acknowledge the residual risk of death and hospitalization that 

persists, even in the setting of complete provision of quadruple medical therapy.(17) In this 

context, vericiguat has been shown to reduce the incidence of death from cardiovascular 

causes or hospitalization for HF by an absolute event-rate reduction of 4.2 events per 100 

patient-years with a number needed to treat of 24 patients, incremental to background 

use of GDMT.(18) If these benefits of vericiguat in VICTORIA were fully realized in 

the current GWTG-HF Medicare population, the higher absolute event rates in clinical 

practice suggest that the number needed to treat to prevent one cardiovascular death or 

hospitalization for HF might be even lower. Furthermore, nearly 9 out of 10 individuals 

in the VICTORIA trial were adherent to the 10 mg dose of vericiguat.(4) These trial data, 

in combination with broad generalizability to US clinical practice and high absolute event 
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rates seen here, suggest that early adoption of vericiguat could have a sizeable impact on 

improving outcomes among patients hospitalized for HFrEF, in addition to focused efforts to 

maximize use and dosing of background quadruple medical therapy as tolerated.

Limitations

Limitations of this study should be considered. First, while previous studies have suggested 

that patients enrolled in GWTG-HF have similar demographics and clinical characteristics 

to real world clinical practice cohorts, hospital participation in GWTG-HF is voluntarily and 

the registry may not entirely represent all patients receiving care across all hospitals in the 

United States.(19) Second, despite comprehensive review of data elements and definitions 

in GWTG-HF and the VICTORIA trial selection criteria, and pre-specified inclusion 

of only those variables with reasonable alignment between datasets, we cannot exclude 

the potential influence of differing variable definitions across datasets. Likewise, some 

exclusion criteria in the VICTORIA trial (e.g., concurrent use of phosphodiesterase type 

5 inhibitors) are not captured in GWTG-HF and could not be incorporated within current 

estimates of US patients eligible for the VICTORIA trial. Third, in our primary analyses of 

determining eligibility, a requirement that patients were already receiving each foundational 

component of GDMT was not applied. In contrast with the VICTORIA trial, background 

use of core GDMTs was substantially lower in GWTG-HF. The current analysis does not 

inform appropriate sequencing of vericiguat with other GDMTs, and should not suggest 

that vericiguat initiation be prioritized above pillars of quadruple medical therapy (all of 

which have Class I, level of evidence A guideline recommendations). Fourth, current data 

regarding proportion of patients eligible for vericiguat should be interpreted in the context 

of estimates reflecting data collected near time of discharge from a HF hospitalization. It is 

possible that vericiguat eligibility status could change during the early post-discharge period, 

and criteria from the VICTORIA trial support eligibility extending for up to 6 months 

following a HF hospitalization. Lastly, the clinical outcomes and expenditure analyses were 

limited to Medicare beneficiaries age 65 years or older, and the extent to which these results 

are generalizable to younger patients is unclear.

Conclusions

In conclusion, these data from a large, contemporary US registry suggest that more than 9 

of 10 patients actively hospitalized for HF with EF<45% may be candidates for vericiguat 

based on the FDA label, and approximately 4 of 10 patients based on criteria for the 

VICTORIA trial. Although there were more women and Black patients among patients in 

GWTG-HF, most clinical characteristics were qualitatively similar with patients enrolled 

in the VICTORIA trial, further supporting generalizability of the FDA label and the 

VICTORIA trial to US clinical practice. Patients hospitalized for HFrEF and eligible for 

vericiguat face high absolute rates of post-discharge mortality, readmission, and healthcare 

expenditure, supporting the urgent need to improve in-hospital implementation of quadruple 

medical therapy for HFrEF as tolerated, as well as added consideration for in-hospital 

initiation of vericiguat.
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PERSPECTIVES

Competency in Patient Care:

Data from a large, contemporary US registry suggest that more than 9 out of 10 patients 

hospitalized for HF with EF<45% may be candidates for vericiguat based on the FDA 

label.

Competency in Medical Knowledge:

Within GWTG-HF, clinical characteristics, post-discharge outcomes, and healthcare 

expenditure were generally similar among the hospitalized HF with EF<45% population, 

FDA label candidates, and VICTORIA trial eligible patients. Clinical characteristics of 

GWTG-HF participants were also qualitatively similar to patients enrolled in the global 

VICTORIA trial, suggesting strong generalizability of vericiguat to US clinical practice.

Translational Outlook:

Patients hospitalized for HF with EF<45% and eligible for vericiguat face high absolute 

rates of post-discharge mortality, readmission, and healthcare expenditure. Data from the 

VICTORIA trial, in combination with broad applicability to US clinical practice and high 

absolute event rates seen in the current study, suggest that adoption of vericiguat could 

have a sizeable impact on improving outcomes among patients hospitalized for HFrEF, in 

addition to focused efforts to maximize use and dosing of background quadruple medical 

therapy as tolerated.
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Figure 1. Identifying the Proportion of Patients Hospitalized for Heart Failure with Ejection 
Fraction <45% that are Candidates for Initiation of Vericiguat in the Get With The Guidelines-
Heart Failure Registry.
BNP=B-type natriuretic peptide; CABG=coronary artery bypass grafting; eGFR=estimated 

glomerular filtration rate; FDA=Food and Drug Administration; HF=heart failure; 

LVEF=left ventricular ejection fraction; NT-proBNP, N-terminal pro-B-type natriuretic 

peptide; PCI=percutaneous coronary intervention; SBP=systolic blood pressure
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Figure 2. Background Medical Therapy in the VICTORIA Trial and GWTG-HF Registry.
Shows the medications by VICTORIA eligible patients, FDA label patients, hospitalized 

HF with EF <45% population, and VICTORIA randomized trial population. Percentages 

represent proportion of patients prescribed these medications at discharge among all groups 

except VICTORA trial population where the percentages represent the proportion of patients 

who were on these medications at baseline.
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Figure 3. Post-discharge Outcomes of Heart Failure Patients Eligible for Vericiguat.
Shows the cumulative incidence plots of all-cause mortality, all cause readmission and heart 

failure admission for the 3 cohorts: hospitalized HF with EF<45% population, FDA label 

and VICTORIA eligible patients. The 3 cohorts are represented by red, blue and green 

colors respectively.
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Figure 4. Healthcare Expenditure of Heart Failure Patients Eligible for Vericiguat.
Graph depicts cumulative costs in each patient group divided by number of patients at risk at 

that timepoint accounting for competing risk of death. Mean per-patient cost over 12-months 

post-discharge are shown for the hospitalized HF with EF<45% population (blue), FDA 

label patients (red), and VICTORIA eligible patients (black), respectively.
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Central Illustration. Applicability of Vericiguat to US Patients Hospitalized for HF with 
EF<45%.
Clinical characteristics, clinical outcomes, and clinical outcomes among VICTORIA eligible 

patients, FDA label patients, the hospitalized HF with EF <45% population in GWTG-HF, 

as well as patients enrolled in the VICTORIA randomized trial. ARNI=Angiotensin receptor 

neprilysin inhibitor; ARB= Angiotensin receptor blocker; ACEI= Angiotensin converting 

enzyme inhibitor.
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