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Quality of Life in Heart Failure with Preserved Ejection Fraction: Differential
Associations with Exercise Performance, Daily Activity Levels and Ventricular
Function
Yogesh N.V. Reddy1, Aruna Rikhi2, Masaru Obokata1, Sanjiv J. Shah3, Gregory D.
Lewis4, Omar F. Abou-Ezzedine1, Shannon Dunlay1, Steven McNulty2, Hrishikesh
Chakraborty2, Lynne W. Stevenson5, Margaret M. Redfield1, Barry A. Borlaug1;
1Mayo Clinic, Rochester, MN; 2Duke University, Durham, NC; 3Northwestern, Chi-
cago, IL; 4Massachusetts General Hospital, Boston, MA; 5Vanderbilt University,
Nashville, TN

Introduction: Patient-reported quality of life (QOL) is a highly prognostic and clini-
cially relevant endpoint in patients with Heart Failure with preserved Ejection Frac-
tion (HFpEF). The relationships between QOL and different markers of HF severity
remain unclear. Hypothesis: QOL will demonstrate a stronger relationship with
measures of exercise capacity compared to other disease measures. Methods: This is
a secondary analysis of the NHLBI-sponsored RELAX, NEAT and INDIE trials to
determine the relationships between QOL (assessed by the Kansas City Cardiomyop-
athy Questionaire and Minnesota Living with Heart Failure Questionaire) and differ-
ent domains reflecting HF severity, including maximal aerobic capacity (peak oxygen
consumption, VO2), submaximal exercise capacity (6 minute walk distance), volume
of daily activity (accelerometry), physician-estimated functional class, resting echo-
cardiography and plasma natriuretic peptide levels. Results: A total of 408 unique
patients with chronic HFpEF were split into tertiles of QOL scores defined as QOL-

worst, QOLintermediate, QOLbest. The QOLworst HFpEF group was youngest, with a
higher BMI and greater prevalence of diabetes but the lowest NT-proBNP levels
(Table). After adjustment for age, sex and BMI; poorer QOL was associated with
worse peak VO2, 6 minute walk distance and accelerometry based measures, but no
relationship was seen with NT-proBNP or indices from resting echocardiography.
Conclusions: QOL in HFpEF is most impaired in patients who are young, obese and
have diabetes, and in those with lowest NTproBNP levels, and is more robustly tied
to measures of exercise capacity and reduced daily activity levels rather than eleva-
tions in NT-proBNP. These findings have major implications for the understanding of
QOL in HFpEF and for the design of future clinical trials targeting symptom improve-
ment in HFpEF.
Table. Estimated difference in surrogate measures QOLbest group vs QOLworst group.
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Clinical Characteristics, Inpatient Management and Variables Associated with
Post-Discharge Mortality in Pulmonary Arterial Hypertension; Patients
Hospitalized with Right Heart Failure
Mitha Naik, Abhishek Chaturvedi, Amresh Raina; Allegheny Health Network, Pitts-
burgh, PA

Background: Pulmonary arterial hypertension (PAH) may be associated with acute
and chronic right ventricular (RV) failure and confers adverse outcomes in PAH.
Given a paucity of data in understanding the management of RV failure in PAH, we
sought to evaluate the characteristics of PAH patients admitted with RV failure, inpa-
tient management strategies and the determinants of post-hospitalization mortality.
Methods: We conducted a retrospective analysis of 41 patients with an established
diagnosis of PAH, admitted for management of right heart failure or cardiogenic
shock. Demographics, clinical characteristics, echocardiograms, right heart catheteri-
zation, medications use and outcome data including length of stay (LOS) and mortal-
ity were evaluated. Results: Our cohort had a median age of 63 years and 90% were
female. Hypertension (65.6%), dyslipidemia (32%), connective tissue disease (34%),
and tricuspid regurgitation (71%) were common in this cohort. 17% were admitted
directly to the intensive care unit (ICU), 83% to a non-ICU setting with 9% requiring
escalation of care to the ICU. Inpatient management included the use of escalating
diuretic dosing (80.5%), endothelin receptor antagonists (ERA) (48.8%), phosphodi-
esterase inhibitors (PDE-I) (61.0%), intravenous (IV) treprostinil (36.6%), spironolac-
tone (41.5%) and digoxin (46.3%) and inhaled nitric oxide (INO) (7.3%). Overall
LOS and ICU LOS were a mean of 6 and 3.5 days respectively. Evaluation of
medications revealed a 50% increase in the proportion of patients discharged on
ERAs, a 21% increase in the use of PDE-I and a 71% increase in IV treprostinil use.
Inpatient mortality was 0 but post-discharge mortality was 19.5% over a median fol-
low up period of 743 days. On Cox proportional hazard analysis, age [HR(CI): 1.1
(1.02-1.2), p=0.02], serum creatinine [HR(CI): 1.7 (1.1-2.7), p=0.02] and INO [HR
(CI): 39.5 (2.5-631.5), p=0.009] were found to predict post-discharge mortality in all
patients. Additionally, higher TAPSE was associated with lower mortality in patients
requiring only non-ICU care [HR(CI): 0.9 (0.8-0.97), p=0.01]. Conclusion: RV fail-
ure treatment often involves simultaneous treatment strategies aimed at improving
RV preload, afterload and contractility. Understanding patterns of contemporary man-
agement of PAH patients admitted with RV failure and the factors associated with
post-hospitalization mortality is important to provide better and individualized care
to these patients.
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Hemodynamic Effects of Weight Loss in Obesity: A Systematic Review and
Meta-Analysis
Yogesh N.V. Reddy1, Mahesh Anantha-Narayanan2, Masaru Obokata1, Katlyn E.
Koepp1, Patricia Erwin1, Rickey E. Carter1, Barry A. Borlaug1; 1Mayo Clinic, Roches-
ter, MN; 2University of Minnesota, Minneapolis, MN

Objectives: We aimed to explore whether weight loss may improve central hemody-
namics in obesity Hypothesis: Hemodynamic abnormalities in obese HFpEF patients
are correlated with the amount of excess body mass, suggesting a possible causal rela-
tionship. Methods: We systematically searched relevant databases from inception to
May 2018, without language restriction. Studies reporting invasive hemodynamic
measures prior to and following therapeutic weight loss interventions in patients with
obesity but no clinically-overt HF were extracted. Results: A total of 9 studies were
identified, providing data for 111 patients. Six studies tested dietary intervention and
3 studies tested bariatric surgery. Over a median duration of 9.7 months [range 0.75
to 23], median weight loss of 43 kg [range 10-58] was associated with significant
reductions in heart rate [-9 bpm, 95% CI -12 to -6, p<0.001], mean arterial pressure
[-7 mmHg, 95% CI -11 to -3, p<0.001], and resting oxygen consumption [VO2,
-85 mL/min, 95% CI -111 to -60, p<0.001]. Central cardiac hemodynamics
improved, manifest by reductions in pulmonary capillary wedge pressure [-3 mmHg,
95% CI -5 to -1, p<0.001] and mean pulmonary artery pressure [-5 mmHg, 95% CI
-8 to -2, p=0.001]. Exercise hemodynamics were assessed in a subset of patients
(n=49), where there was significant reduction in exercise pulmonary artery pressure
(p=0.02). Conclusion: Therapeutic weight loss in obese patients without HF is asso-
ciated with favorable hemodynamic effects that could improve symptoms in patients
with obesity and HF. Randomized controlled trials evaluating strategies for weight
loss in obesity-related HFpEF are needed.
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A Comparative Analysis of Clinical Variables Associated with Hospitalization in
Pulmonary Arterial Hypertension
Mitha Naik, Abhishek Chaturvedi, Manreet Kanwar, Raymond L. Benza, Amresh
Raina; Allegheny Health Network, Pittsburgh, PA

Background: Pulmonary arterial hypertension (PAH) is a progressive disease,
characterized by pulmonary vascular remodeling and elevation in right ventricular
afterload. PAH patients are at an increased risk for right ventricular failure and pre-
mature death. Hospitalization is a common precursor to downstream morbidity and
mortality in PAH. We sought to characterize clinical variables associated with hos-
pitalization in patients with prevalent PAH. Methods: We conducted a retrospec-
tive analysis of 124 patients with PAH at our center from 2016 to 2019, comprising
demographic data, baseline clinical characteristics, echocardiograms (TTE) and
right heart catheterizations (RHC). The cohort was segregated into two groups
based on whether patients were admitted to the hospital. A comparative analysis of
hospitalized (n=61) vs non-hospitalized (n=63) patients was performed. Regression
modeling determined predictors of admission. Results: 82% of patients hospital-
ized were related to cardiac complications of PAH whereas 18% were non cardiac
hospitalizations. 67% of cardiac admissions were related to exacerbation of right
heart failure or cardiogenic shock, Other causes included acute pulmonary embo-
lism (3%), cardiac surgery (3%), chest pain (2%), supraventricular arrhythmias
(5%), and AV block (2%). Hospitalized patients had significantly higher proportions
of patients with age >60 years (54 vs 36%), NYHA class III symptoms (57 vs 39%),
hypertension (HTN) (61 vs 40%), tricuspid regurgitation (54 vs 33%), baseline oxy-
gen requirement (34 vs 16%), pericardial effusion (21 vs 6%) on TTE and higher
mean right atrial (RA) pressure by RHC (8 vs 6 mmHg). Furthermore, admitted
patients had significantly lower right ventricular fractional area change (23 vs
34%), and tricuspid annular plane systolic excursion (TAPSE) (18 vs 21mm) by
TTE. On multivariate logistic regression analysis, NYHA class III [OR(CI): 12 (2-
62), p=0.004], HTN [OR(CI): 4 (1.1-16.6), p=0.04] were associated with higher
odds of hospitalization whereas high TAPSE was associated with lower odds of hos-
pitalization [OR(CI): 0.87 (0.8-0.9), p=0.03]. Conclusion: Accurate assessment of
risk factors associated with hospitalization in PAH is important as hospitalization is
a sentinel event associated with downstream mortality in PAH patients. Our study
provides insights into predictors of hospitalization in PAH patients and may help
with regards to risk stratification in the outpatient setting.


