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Abstract
Heart Failure (HF) affects approximately 6.2 million adults in the United States and burdens the 
healthcare system with substantial morbidity, mortality, and cost. Episodes of Acute Heart Failure 
(AHF) account for 1.76 million hospitalizations per year, which are associated with high rates of 
readmission and postdischarge mortality. The early postdischarge period following AHF-initiated 
hospitalization is a particularly vulnerable time. Also, identifying which patients are at highest risk 
of postdischarge mortality or readmission, and which patients may benefit from closer follow-up, 
is complex-as evidenced by the multitude of clinical risk scores developed for this purpose. Most 
mortality-risk models include advanced age, low blood pressure, low sodium concentration, and 
impaired renal function. However, clinicians should be aware that risk-stratification tools may not 
account for other established or emerging prognostic factors, which include the presence of organ 
damage, length of hospital stay, socioeconomic status, social and/or family support, and social 
stability. Each episode of acute decompensation leads to further deterioration of cardiac and kidney 
function and progression of HF, with hospitalization for AHF itself a strong predictor of subsequent 
death in patients with chronic HF. This underscores the importance of efforts to avoid acute episodes 
through optimization of chronic HF management. Appropriate patient education, timely follow-
up, and effective treatment of comorbidities are important for postdischarge HF management. 
Moreover, Guideline-Directed Evaluation and Management (GDEM) of patients with HF should 
be optimized by awareness of updates and appropriate implementation of newly added therapies.
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Introduction
Heart Failure (HF) is a complex clinical syndrome resulting from structural or functional 

cardiac abnormalities and the body’s compensatory mechanisms to maintain cardiac output [1,2]. 
Although typically characterized by shortness of breath, fatigue, and swelling, HF can vary in 
signs and symptoms [3]. Stable chronic HF is punctuated by acute episodes of decompensation in 
which signs and symptoms of HF gradually or rapidly worsen, eventually requiring urgent medical 
attention and typically hospitalization [1]. Patients hospitalized with Acute Heart Failure (AHF) 
may be experiencing a worsening of previously stable chronic HF, namely Acute Decompensated 
Heart Failure (ADHF), or present with new-onset (de novo) AHF [3,4]. In the Atherosclerosis 
Risk in Communities (ARIC; ClinicalTrials.gov identifier: NCT00005131) study, 53% of incident 
ADHF hospitalizations consisted of patients with a previous HF diagnosis [5]. Inpatient morbidity 
and mortality rates for AHF vary based on the clinical presentation, patient characteristics, and 
socioeconomic status, with higher mortality for acute decompensated chronic HF than for de novo 
AHF [6].

With an estimated incidence of 915,000 cases per year, AHF leads to approximately 1.8 million 
hospitalizations in the United States annually [7,8]. Risk-standardized readmission rates for HF are 
higher than those for myocardial infarction or stroke [9], with more than 20% of patients readmitted 
within the first 30 days after discharge [10]. Based on large-scale registry data, the rate of in-hospital 
mortality in the United States ranges from 2.6% to 4.0%, and the risk for mortality remains high 
over the subsequent year (Table 1). The immediate months postdischarge represent a particularly 
vulnerable period, with increased risks for readmission or death [11-13]. Each episode of acute 
decompensation leads to further deterioration of cardiac and kidney function, thereby contributing 
to progression of HF and decreasing chances of survival following another episode [12,14,15]. 
Furthermore, hospitalization for ADHF is a strong predictor of subsequent death in patients with 

David Smith1*, James Ampadu2, Maen D Abou Ziki1 Syed Mehdi3 and Forrester A Lee1

1Department of Internal Medicine, Section of Cardiovascular Medicine, Yale University School of Medicine, USA

2Department of Internal Medicine, Division of Cardiology, Mercy Hospital St. Louis, USA

OPEN ACCESS

*Correspondence:
David Smith, Department of Internal 

Medicine, Department of Post Graduate 
Medical Education, Yale University 
School of Medicine, 1600 Churchill 
Downs Drive, Waxhaw, NC 28173, 

USA, Tel: +1-704- 609-7334;
E-mail: david.n.smith@yale.edu 

Received Date: 01 Nov 2021 
Accepted Date: 08 Dec 2021 

Published Date: 27 Dec 2021

Citation: 
Smith D, Ampadu J, Abou Ziki MD, 

Mehdi S, Lee FA. Patients at High Risk 
of Poor Outcomes for Acute Heart 

Failure. Ann Clin Case Rep. 2021; 6: 
2071.

ISSN: 2474-1655
Copyright © 2021 David Smith. This is 

an open access article distributed under 
the Creative Commons Attribution 

License, which permits unrestricted 
use, distribution, and reproduction in 

any medium, provided the original work 
is properly cited.

3Premier Cardiovascular Care, Charlotte NC, USA

Remedy
Sticky Note
Marked set by Remedy

Remedy
Sticky Note
Marked set by Remedy

Remedy
Sticky Note
Marked set by Remedy

Remedy
Sticky Note
Marked set by Remedy



2

Annals of Clinical Case Reports - General MedicineDavid Smith, et al.,

Remedy Publications LLC., | http://anncaserep.com/ 2021 | Volume 6 | Article 2071

chronic HF [13].

Thus, improved outcomes among patients with AHF are needed. 
The aim of this review is to examine how best to identify and manage 
patients with AHF at discharge who are at greatest risk for poor 
outcomes-particularly mortality or rehospitalization-to prevent 
episodes.

Patients at Highest Risk for Poor AHF 
Outcomes
Clinical characteristics of patients with AHF

Data from United States-based registries have shown that most 
patients admitted for AHF were experiencing worsening of previously 
stable chronic HF [12,16]. Insights may be gained from these large-
scale AHF registries regarding the characteristics commonly present 
in patients hospitalized for AHF. At equal rates among men and 
women, patients admitted for an AHF episode are typically older 
and present with cardiovascular comorbidities. Most patients have 
hypertension, nearly one-half have coronary artery disease, and about 
one-third has atrial fibrillation (Table 2).

Noncardiovascular comorbidities, particularly diabetes mellitus, 
renal dysfunction, and chronic obstructive pulmonary disease, are 
also common in patients hospitalized for AHF (Table 2). These 
conditions may impact the pathophysiological progression of HF 
and complicate HF treatment [17]. Hypertension is the leading cause 
of HF with preserved ejection fraction (ejection fraction ≥ 50%) [3]. 
However, randomized clinical trials of HF have focused mainly on 
patients with reduced ejection fraction (ejection fraction ≤ 40%), and 
the clinical benefit of HF therapy has been demonstrated only in these 
patients [3].

Understanding the precipitating causes of ADHF helps guide 
appropriate treatment and prevents acute events in patients with 
chronic HF [18]. Various precipitating factors (including ischemia, 
uncontrolled hypertension, and arrhythmia) for hospital admission 
that have been identified from AHF registries are shown in Table 2 
[3]. In the Organized Program to Initiate Lifesaving Treatment in 
Hospitalized Patients with Heart Failure (OPTIMIZE-HF) registry, 
a significantly higher risk for 60 to 90 day postdischarge mortality 
was observed in patients whose hospitalizations for AHF were 
precipitated by ischemia/acute coronary syndrome (adjusted Odds 
Ratio (OR), 1.52; 95% Confidence Interval (CI), 1.20-1.93; P<0.001) 
or worsening renal function (adjusted OR, 1.46; 95% CI, 1.06-2.00; 
P=0.02) [18]. Other registries have shown that, among non-ischemic 
precipitants, renal dysfunction and infection adversely affect patients’ 
long-term survival [19].

Race is also a factor, with many HF admissions in black patients 
either being under recognized, undertreated, or outpatient medical 
management being undervalued. Over the next decade, it is projected 
that the proportion of black individuals with HF will grow at a faster 
rate than any other ethnic group and HF tends to occur approximately 
10 years earlier in black patients compared with white patients [20-
22]. Black patients also have higher rates of chronic HF exacerbations, 
longer hospital stays, and a greater mortality rate compared with their 
white counterparts [5,23,24]. Unfortunately, major studies in HF 
were unable to enroll significant proportions of black patients and less 
than 25% of black patients received hydralazine-isosorbide dinitrate, 
which is guideline-recommended for African Americans and shown 
to substantially reduce all-cause mortality and hospitalizations [25-
27]. These findings raise questions about the utility of therapies being 
indicated for particular ethnic groups to treat HF exacerbations. 
Management of HF in black patients could be improved by increased 
recognition and aggressive treatment of hypertension, which is more 
prevalent in black communities [28] and is a strong risk factor for HF 
in black patients [29].

Who is at increased risk of poor outcomes following hospital 
admission for AHF?: Established independent predictors of 
morbidity and mortality in patients hospitalized for HF have 
been reviewed elsewhere and, as noted in Table 3, include age, 
comorbidities, selected laboratory values, and race [12,17]. Predictors 
of 30 day readmission among patients with HF have been examined 
in several studies: increased concentrations of B-type Natriuretic 
Peptide (BNP) and troponin, and a higher number of prior 
hospitalizations, have been associated with increased risk of hospital 
readmission; whereas the presence of comorbidities, such as diabetes 
mellitus and hypertension, have not been consistently linked with the 
risk of hospital readmission [30,31].

Additional factors, with some seemingly minor, may affect 
the outcomes of an AHF episode in clinical practice. For example, 
treatment-seeking behaviors have been observed as different between 
men and women, which may impact patient outcomes. Men typically 
defer seeking medical treatment, as evidenced by longer prehospital 
delays between the time of acute symptom onset and arrival at the 
emergency department [32] and delays between the onset of worsening 
symptoms and the time at which the patient contacts a healthcare 
provider [33]. Older age [34], the presence of depressive symptoms 
[35], and non-ambulance transport to the hospital [32] have also been 
shown to be independent predictors of longer prehospital delays. 
Such contributing factors have important implications regarding 
outcomes in patients with AHF. In the Acute Decompensated Heart 
Failure National Registry (ADHERE) and the Registry Focused on 

Patient Outcome
ADHERE [98,99] OPTIMIZE-HF [18,29] GWTG-HF [100,101]

N=105 3388 
2001-2004

N=48 612 
2003-2004

N=110 621 
2005-2010

In-hospital mortality 4.00% 3.80% 2.60%

Readmission 30 day:22.1%* 
1 year:65.8%* 60 to 90 day: 29.6%† 30 day: 22.9% to 26.3%‡

1 year: 66.5% to 72.9%‡

Post discharge mortality 30 day:11.2%* 
1 year:36.0%* 60 to 90 day: 8.3%† 30 day: 4.3% to 6.3%‡

1 year: 27.7% to 34.1%‡

Death/hospitalization - 60 to 90 day: 36.0%† 1 year: 72.3% to 78.0%‡

Table 1: Patient outcomes in AHF registries in the United States.

ADHERE: Acute Decompensated Heart Failure National Registry; AHF: acute heart failure; GWTG-HF: Get with the Guidelines-Heart Failure registry; OPTIMIZE-HF: 
Organized Program to Initiate Lifesaving Treatment in Hospitalized Patients with Heart Failure
*Based on a subset of patients from ADHERE (N=79 508; 2001-2006), from a study comparing outcomes with those of non-ADHERE patients.
†Data from follow-up cohort (N=5791)
‡Data from a study using GWTH-HF registry linked with Medicare data, separated by race/ethnicity (N=47 149)
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Very Early Presentation and Treatment in Emergency Department 
of Acute Heart Failure (REALITY-AHF), delay in patients receiving 
intravenous diuretics to manage fluid retention was associated with 
a modest increase in the risk of death during hospitalization [36,37], 
and delay in patients receiving vasoactive agents to control Blood 
Pressure (BP) was associated with increased length of hospital stay 
and increased in-hospital mortality [38].

Frailty, which is a marker of functional rather than chronological 
age, is an important prognostic marker in patients with HF [39]. 
In patients with cardiovascular disease, frailty has been associated 
with negative outcomes and high risks for HF-related readmissions 
[40,41]. Similarly, frailty has been linked with readmissions among 
patients who have received mechanical support devices, such as left 
ventricular assist devices [42].

Another factor associated with increased risk for readmission 
after hospitalization for AHF is the distance between the patient’s 
residence and the hospital. The increased risk of hospital readmission 
is proportional to the distance from hospital to home [43]. Increasing 
geographic remoteness has been shown to increase the risk of 
readmission in some, but not all, studies of postdischarge patient 
populations and in patients hospitalized for cardiac procedures [44-
47]. Thus, surveys among patients hospitalized for HF have observed 
that the most desired intervention was to locate appointments 
convenient to patients’ homes [48]. In urban communities with 
congested traffic grids, patients may have time limitations to their 
access to care [48,49].

Risk stratification
Risk stratification for patients with AHF has received increasing 

attention as hospitals seek to determine which patients may best 
be treated in the emergency department before being sent home, 
which require further observation, and which need to be admitted 
for hospital care [50-52]. Risk stratification for AHF may also help 
identify patients at greatest risk of hospital readmission or death who 

will benefit from receiving more intensive follow-up after discharge. 
This section will discuss the practical risk stratification of patients 
based on their risk for poor AHF outcomes to determine appropriate 
medical therapy and follow-up care strategies [3].

Initial evaluation
The initial patient evaluation is used to identify any precipitating 

factors and underlying conditions that may contribute to the patients’ 
risk for poor outcomes using readily evaluable demographic and 
clinical characteristics. As discussed above, age, sex, race, systolic 
BP, and certain comorbidities have been found to be independent 
predictors of morbidity and mortality in patients hospitalized for 
HF [17] and should, therefore, be included in the initial patient 
evaluation. In addition, polypharmacy increases the likelihood 
of drug interactions, complicates dosing schedules, and results in 
reduced medication adherence, particularly in the setting of HF [53]; 
polypharmacy is an important contributor to patients’ risk for poor 
outcomes. Older patients with multiple comorbidities are especially 
susceptible to excessive medication burdens that increase their risk of 
side effects and drug interactions [2,54].

The impact of these elements on risks for poor outcomes 
postdischarge has been evaluated for patients with HF. Among the 
elderly, increased short-term mortality (i.e., in-hospital or ≤ 30 days 
postdischarge) and risk for readmission has been a consistent finding 
[30,31]. Elderly (median age >75 years) patients with HF have had a 
rate of readmission or death of 26% within 90 days [55], and a 1-year 
mortality rate of nearly 50% [2,54]. Patients with HF with preserved 
ejection fraction are often elderly and at higher risk for poor 
outcomes [56]. Accordingly, increasing age has been used in many 
risk-prediction models for the combined end point of readmission 
or death [57].

A greater burden of comorbidities increases the risk of 30 and 
90 day readmission for AHF, as demonstrated by composite indices, 
such as the Charlson score [30,55]. Hypertension is present in more 

Clinical Feature ADHERE [98] OPTIMIZE-HF [18,29] GWTG-HF [100]

Patient characteristic

N 105 388 48 612 110 621

History of chronic HF, % 75 88 58

Age, mean (years) 72.4 73.1 74

Sex, male (%) 48 48 53

Cardiovascular comorbidities (%)

Hypertension 73 71 76

Coronary artery disease 57 — 50

Atrial fibrillation 31 31 31

Noncardiovascular comorbidities (%)

Diabetes 44 42 43

Chronic renal insufficiency 30 19.6 50.0*

COPD 31 28 30

Precipitants of HF hospitalization

Renal dysfunction 
Diabetes 
Anemia 

Medication side effects

Ischemia/ACS 
Arrhythmia 
Pneumonia 

Uncontrolled hypertension 
Noncompliance with medications or dietary restrictions 

Worsening renal function

-

Table 2: Clinical features of patients and precipitants of HF hospitalization in AHF registries in the United States.

ACS: Acute Coronary Syndrome; AHF: Acute Heart Failure; COPD: Chronic Obstructive Pulmonary Disease; HF: Heart Failure
*Chronic kidney disease: Glomerular filtration rate <60 mL·min-1·1.73 m-2 or in-hospital dialysis
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than four-fifths of Medicare beneficiaries with HF, making it the most 
frequent comorbidity in HF [3]. Although readmission rates appear 
to be independent of presenting BP, elevated systolic BP at the time of 
admission and discharge in patients hospitalized with ADHF correlates 
inversely with in-hospital and postdischarge mortality [29,58]. In 
another study, both abnormally low and abnormally high systolic and 
diastolic BP levels at discharge were associated with increased rates 
of 1-year mortality following discharge for ADHF [59]. These results 
suggest that hospital discharge offers an opportunity to identify 
patients with low BP readings who may benefit from more frequent 
monitoring in addition to identifying patients with high BP readings 
who may benefit from escalated therapy [59]. Diabetes mellitus has 
been reported in approximately half of Medicare beneficiaries with 
HF in the United States [3], and has been associated with poor long-
term outcomes in patients hospitalized for AHF [6,19,60].

Non-adherence to medication or diet and low health literacy also 
negatively impact long-term survival following hospitalization for 
AHF. Medication non-adherence has been identified as a precipitating 
cause of decompensation, albeit associated with reduced in-hospital 
mortality [18,19]. Unsurprisingly, non-adherence to follow-up care 
has been linked with increased readmission risk [61]. Similarly, lower 
health literacy has been found to be independently associated with 
a significantly increased risk of mortality, even after adjusting for 
demographic and clinical variables (P=0.001) [62,63].

Based on the initial clinical evaluation, patients may be broadly 
grouped into 2 categories: (1) low risk of poor outcomes; or (2) high 
risk of poor outcomes due to underlying comorbidities. Further 
evaluation may improve risk stratification; to be useful in clinical 
practice, any additional assessments must be simple to perform at 
the bedside. Risk-assessment tools: Multivariable predictive models 
calculate clinical risk scores by incorporating variables known to 
be associated with increased risk of an adverse outcome. In such 
models, relative weights are assigned to each variable to calculate 
an outcome probability [64]. The calculated clinical risk score may 
be used to estimate patient prognosis. Many risk-prediction tools 
have been developed to estimate risks for in-hospital mortality 
[65-67] and postdischarge mortality or rehospitalization [58,68-
70] following admission for HF in the United States. A major 
limitation is the complexity of the calculations, which makes their 
use at bedside frequently impractical [65]. The American College of 
Cardiology Foundation (ACCF)/American Heart Association (AHA) 
guideline for the management of HF indicates that several validated 
multivariable risk scores can be useful to estimate subsequent risk of 
mortality in hospitalized patients with HF (Table 3) [3]. Although 
a heterogeneous set of variables has been incorporated into the 
predictive models, age, blood pressure, sodium concentration, and 
renal function are included in most [71]. Natriuretic peptide levels 
are included in one; and the 2017 American College of Cardiology 
(ACC)/AHA/Heart Failure Society of America (HFSA) update to 
the ACCF/AHA guideline states that baseline measurements of 
natriuretic peptides, cardiac troponins, or both, are useful [72]. These 
biomarkers may be effective when used in conjunction with clinical 
risk tools and will likely be integrated into new risk models [70,71,73].

Clinical risk-prediction tools have also been developed to 
estimate the risk of readmission following hospitalization for 
AHF [30,74]. Although many established clinical predictors of HF 
readmission are available, a well-performing risk model has proven to 
be difficult to create [30,74]; ACCF/AHA guidelines note clinical risk 

scores have not performed well in estimating the risk of readmission 
[3]. This difficulty may be related to the impact of factors beyond 
clinical and demographic patient characteristics on readmission 
risk [74]. The use of clinical scores for risk stratification may best be 
considered as a supplement to, rather than replacement of, clinical 
judgment regarding decision making for individuals with HF [64]. 
Furthermore, clinicians should take clinical factors not included 
in risk scores into consideration, such as end-organ damage. The 
presence of LVEF <40%, elevated cardiac troponins, which are 
markers of myocardial damage, and brain natriuretic peptides have 
been associated with increased in-hospital mortality, postdischarge 
mortality, and the composite of readmission and mortality in patients 
with AHF [75,76]. Abnormal liver function test results at baseline, or 
at any point during hospitalization, are predictive of mortality and HF 
rehospitalization [77]. Another factor that has not been incorporated 
in most risk scores is the length of hospital stay, which has been 
associated with poor outcomes postdischarge for patients with AHF 
[13]. A retrospective analysis of the Value of Endothelin Receptor 
Inhibition With Tezosentan in Acute Heart Failure Studies-1 and -2 
(VERITAS-1 and -2; NCT00525707 and NCT00524433) observed 
that longer lengths of hospital stay were associated with higher rates 
of 10-day readmission and 90-day mortality; these increased risks 
were mediated by the occurrence of in-hospital worsening HF [78].

Nontraditional Risk Factors: Social elements in an individual 
patient’s life are also important for estimating the risk of poor 
AHF outcomes. Socioeconomic and psychosocial factors influence 
a patient’s ability to adhere to their HF medication regimens and 
follow-up care, which may, in turn, affect long-term outcomes 
[19]. Indeed, among patients hospitalized for HF, having a lower 
socioeconomic status and being a recipient of Medicaid have been 
linked with higher risk of poor outcomes [79-83], as have broader 
factors, including living alone, lack of social and/or family support, 
and social instability [61,82,84]. For these patient groups, risk models 
for predicting readmission may have only limited use in practice 
because the variability among stressful life experiences may outweigh 
the contributions of traditional risk factors [11]. Thus, when 
estimating postdischarge risk of poor outcomes, considering social 
determinants of health may be prudent and more intensive follow-up 
plans for high-risk patients may be necessary [61,82,85,86].

Management of AHF Postdischarge
The use of optimized Guideline-Directed Evaluation and 

Management (GDEM) for chronic HF is important following an 
episode of AHF to reduce the likelihood of recurrence. Ensuring 
that patients receive optimized GDEM postdischarge requires the 
development of an effective transition and follow-up plan before 
discharge [3]. In addition to the initiation and optimization of GDEM, 
the ACCF/AHA guideline recommends that clinicians address: (1) 
the precipitant causes of HF decompensation and any barriers to care 
transitions; (2) volume overload and symptomatic hypotension; (3) 
renal function and electrolyte abnormalities; (4) any comorbidities; 
(5) patient education, including self-care, emergency plans, and the 
importance of adherence; and (6) the need for palliative or hospice 
care [3]. Unfortunately, this robust armamentarium of interventions 
is difficult to implement in routine clinical practice [87,88]. Therefore, 
multidisciplinary HF management programs are recommended for 
patients at increased risk for rehospitalization [3]. Risk stratification 
should guide postdischarge monitoring, follow-up, and the need for 
discharge to long-term-care facilities [3,89].
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Many advances have been made to the GDEM for chronic HF. 
Treatment for patients with HF with reduced ejection fraction 
is centered on diuretics to relieve congestion, neurohormonal 
antagonists (Angiotensin-Converting Enzyme (ACE) inhibitors, 
angiotensin receptor blockers, beta blockers, mineralocorticoid 
receptor antagonists), and devices to improve outcomes [1]. In 
addition, the use of vasodilator combination therapy has been 
recommended to reduce morbidity and mortality in black patients 
[3]. A subgroup analysis of clinical trials from the 1980s to 1990s 
suggested that black patients had preferentially favorable clinical 
outcomes to vasodilator therapies that targeted the vascular 
endothelium (Vasodilator–Heart Failure Trials I and II) [90,91]. A 
randomized clinical trial designed to test this observation-the 2004 
African-American Heart Failure Trial (A-HeFT) found that Fixed-
Dose Isosorbide Dinitrate/Hydralazine (FDIH) combination therapy 
added to ACE inhibitor therapy provided a robust reduction in the 
risk for hospitalization, mortality, and morbidity in a black patient 
cohort [88,92-95]. Consequently, FDIH is strongly recommended 
for black patients with New York Heart Association classes III-IV 
HF with reduced ejection fraction receiving optimal therapy with 
ACE inhibitors and beta blockers, unless contraindicated (class of 
recommendation: I; level of evidence: A) [3,72].

More recent therapeutic advances include the introduction of 
the Angiotensin Receptor-Neprilysin Inhibitor (ARNI) sacubitril/
valsartan, and ivabradine, a sinoatrial node modulator [72,96]. 
The 2017 guideline update now recommends ARNI therapy as the 
preferred approach in suitable patients with renin-angiotensin-
aldosterone-system inhibition and who are receiving an ACE inhibitor 
or angiotensin receptor blocker to further reduce both morbidity and 
mortality [72]. In a randomized clinical trial, sacubitril/valsartan 
reduced the composite end point of cardiovascular death or HF 

hospitalization by 20% compared with enalapril [25]. Additionally, 
in a randomized clinical trial in patients who were hospitalized 
for ADHF and were hemodynamically stable prior to initiating 
treatment, sacubitril/valsartan provided a greater reduction in levels 
of N-terminal pro-BNP than enalapril, with a greater reduction in 
N-terminal pro-BNP concentration evident as early as week 1 [97]. 
Furthermore, in this trial, the risk of the composite end point of 
serious clinical events (death, rehospitalization for HF, implantation 
of a left ventricular device, and listing for heart transplant) was 
significantly reduced in patients receiving sacubitril/valsartan 
compared with enalapril. To date, we can't be sure if the outcomes are 
mirrored in black patients as the representation in the study cohort 
was abysmal and included medicine practices that may differ between 
countries. Although the relative benefit of FDIH was more robust than 
suggested by ARNI therapy, the combination of ARNI and FDIH has 
not been tested, and the guidelines recommend careful monitoring of 
BP response. As such, it is unclear which agent to start first to achieve 
optimal evidence based outcomes. Ivabradine is recommended to 
reduce HF hospitalization for patients with symptomatic New York 
Heart Association class II-III stable chronic HF with reduced ejection 
fraction who are already receiving optimized GDEM and are in sinus 
rhythm with a heart rate ≥ 70 beats per minute at rest [72].

Exciting new therapies are in the pipeline. Some study the 
benefit of treating iron in those with deficiency anemia. Some 
center on mechanical techniques such as Enhanced Extracorporeal 
Counterpulsation (EECP) that may show promise in oxygen delivery 
and enhanced exercise tolerance. Risk factor modification remains 
paramount. In particular, diabetes therapies with inhibitors of 
Sodium-Glucose Cotransporter 2 (SGLT2i) have reduced worsening 
HF requiring IV therapy, and cardiovascular death possibly as a class 
effect as demonstrated in both diabetic and non-diabetic patients with 

In-hospital mortality Postdischarge mortality

Risk score Variables Risk score Variables

Adhere [65]
• SBP 
• BUN 

• Serum creatinine

EFFECT: 30-day  
and 1-year mortality [68]

• Age 
• Respiratory rate 

• SBP 
• Urea nitrogen 

• Sodium  
• Cerebrovascular disease 

• Dementia 
• COPD 

• Hepatic cirrhosis 
• Cancer 

• Hemoglobin

Optimize-Hf [66]

• Age 
• Heart rate 

• SBP 
• Sodium  

• Serum creatinine 
• HF as primary  

cause of hospitalization 
• LVSD

OPTIMIZE-HF: 60-day  
mortality [58]

• Age 
• Weight 
• SBP 

• Sodium 
• Creatinine 

• History of liver disease 
• History of depression 

• History of reactive airway disease

Gwtg-Hf [67]

• SBP 
• BUN 

• Sodium 
• Age 

• Heart rate 
• Black race 

• COPD

ESCAPE: 6-month mortality [70]

• Age  
• BUN 

• 6-minute walk test 
• Sodium 

• CPR/mechanical ventilation 
• Diuretic dose at discharge 

• No beta blocker at discharge 
• Discharge BNP

Table 3: Clinical tools for predicting mortality risk in patients hospitalized with acute decompensated HF in the United States [3].

ADHERE: Acute Decompensated Heart Failure National Registry; BNP: B-type Natriuretic Peptide; BUN: Blood Urea Nitrogen; COPD: Chronic Obstructive Pulmonary 
Disease; CPR: Cardiopulmonary Resuscitation; GWTG-HF: Get With The Guidelines-Heart Failure registry; EFFECT: Efficacy of Fluticasone Propionate/Formoterol 
in COPD Treatment; ESCAPE: Evaluation Study of Congestive Heart Failure and Pulmonary Artery Catheterization Effectiveness; HF: Heart Failure; LVSD: Left 
Ventricular Systolic Dysfunction; OPTIMIZE-HF: Organized Program to Initiate Lifesaving Treatment in Hospitalized Patients with Heart Failure; SBP: Systolic Blood 
Pressure
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HF. Additional outcomes of composite of hospitalizations for HF 
and cardiovascular death, a composite of worsening renal function, 
and the change in baseline to 8 months using the Kansas City 
Cardiomyopathy Questionnaire are likely benefited with SGLT2i, but 
validation among ethnic groups and effect in new versus chronic HF 
remain elusive. Promising is that we see benefit irrespective of LV 
function, another testament to the drug class [102,103,104].

Conclusion
A wide range of demographic, clinical, and social factors place 

many patients at high risk for poor outcomes after hospitalization 
for AHF. Risk stratification is important to identify high-risk 
patients at hospital discharge who may benefit from more intensive 
outpatient management. Clinicians involved in the care of patients 
with AHF need to be aware that nontraditional risk factors and 
barriers to self-care, such as socioeconomic status, lack of social 
and/or family support, and social instability, should be taken into 
consideration along with established clinical risk tools and biomarker 
measurements to determine the appropriate intensity of follow-up 
care for their patients. Because each episode of hospitalization for 
AHF signals deteriorating function and increased risk of death, the 
optimal management of chronic HF to avoid acute decompensation 
is of paramount importance to minimize patient risks for poor 
outcomes. Proper identification of high-risk patients hospitalized 
for AHF prior to discharge helps ensure that they receive adequate 
follow-up and optimized GDEM to prevent hospitalizations and 
disease progression.
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