
Introduction and Aim: Heart failure-related hospitalization

(HFH) after continuous-flow left ventricular assist device (CF-

LVAD) implant remains prevalent. Our primary aim was to

better elucidate the extent of HFH in patients supported by

HM3 resulting from predominant right (RHFS) versus left

(LHFS) HF syndrome. We also re-classified INTERMACS-

defined RHF by the underlying HFS phenotype.

Methods: Retrospective data were extracted on patients with

HFH post-HM3 implant at our institution (January 2017-May

2019) for demographics, hemodynamics by echocardiogram

and/or right heart catheterization, and detailed physical exam

findings. Data from each HFH were used to categorize the

underlying HFS phenotypes (Table 2). HFH is defined as re-

hospitalization post-index implant with a fluid overload

syndrome and use of parenteral diuretics. INTERMACS RHF is

defined by elevated right atrial pressure requiring the use of

varying degrees of right ventricular support, including the sole

use of parenteral diuretics. Descriptive statistics are reported.

Results: One hundred forty-three patients defined the HM3

study cohort. Twenty-three patients (mean age 57.7 ± 11.2

years) had HFH (16.1% prevalence), with a median time to first

HFH of 65.6 days post-implant. HFH was due to LHFS in 11

patients (47.8%; 2 LHFS and 9 BiV HFS) and predominant

RHFS in 12 patients (52.2%). Twenty-one patients met criteria

for INTERMACS-defined RHF (14.7% prevalence). By

categorical phenotyping, an elevated pulmonary capillary

wedge pressure (PCWP) >15 mm Hg was noted in 42.9% of

these cases.

Conclusions: BiV HFS and predominant RHFS account for

most HFH post-HM3 implant. LHFS account for nearly half of

the post-discharge INTERMACS-defined RHF re-

hospitalizations. Further examination of the predictors and

underlying causes of partial LV unloading, and the implications

on long-term outcomes including survival and functional

capacity is warranted.
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• To elucidate the extent of heart failure 
hospitalizations (HFH) in patients with HM3 

support from predominant right (RHFS) vs 
left (LHFS) HF syndrome

• To explore the INTERMACS-defined RHF by 

its underlying HFS phenotype

• BiV HFS and predominant RHFS account for 
most HFH post-HM3 implant. 

• LHFS account for nearly half of the post-
discharge INTERMACS-defined RHF re-
hospitalizations. 

• Future analysis of the predictors and 
underlying causes of partial LV unloading 

(LHFS) and the implications on long-term 
outcomes including survival and functional 
capacity is warranted.

OBJECTIVES

CONCLUSIONS REFERENCES

Disclosures: VKR, QW, KEW, SU, TB and WHWT – None; EGS – Speaker (Abiomed) and Training (Abbott); MZYT – Consultant (Abbott, 

Abiomed) and Speaker (Abiomed); RCS – Grant Support (Novartis, Corvia, Cardiac Dimensions, Amgen) and Scientific Medical Advisor and 

Advisory Board (Novartis); JDE – Consultant (Abbott, Alnylam Pharmaceuticals) and Scientific Medical Advisor (Medtronic Inc).

Heart Failure Syndrome (HFS) 
Phenotype

Predominant Left HFS
(PCWP >15 mm Hg* and RAP ≤12 mm Hg* or absence 

of the following: JVD >12 mm Hg, ascites and edema)

BiV HFS
(PCWP >15 mm Hg* and RAP >12 mm Hg* and/or 

presence of at least one of the following: JVD >12 mm 

Hg, ascites or edema)

Predominant Right HFS
(PCWP ≤ 15 mm Hg* and RAP >12 mm Hg* or presence 

of at least one of the following: JVD >12 mm Hg, ascites 

or edema)

METHODS

• Retrospective review at Cleveland Clinic (IRB approved) of 

143 adults ≥18y with HM3 implant from January 2017-May 
2019 for demographics, hemodynamics by echocardiogram 

and/or right heart catheterization (RHC), and detailed physical 

exam findings

• HFS phenotypes are as defined (Table 2) 

• HFH defined as re-hospitalization post-index implant with a 

fluid overload syndrome and use of parenteral diuretics. 

• INTERMACS RHF is defined by elevated right atrial pressure 

(RAP) requiring the use of varying degrees of right ventricular 
support, including the sole use of parenteral diuretics

• Descriptive statistics are reported

CHARACTERISTIC Value (N=23) CHARACTERISTIC Value (N=23)

Age (years) 57.7 ± 11.2 Body Mass Index (kg/m2) 27.5 ± 5.1

Female Gender, n (%) 6 (26.1%) Ischemic Cardiomyopathy, n (%) 13 (56.5%)

Race, n (%)

Caucasian
African American

Other

16 (69.6%)
5 (21.7%)
2 (8.6%)

Intermacs Status, n (%)

Level 1+2
Level 3

Level ≥4

7 (33.4%)
8 (38.1%)
6 (28.6%)

Device Type, n (%)

Centrifugal 23 (100%)

Device Indication, n (%)

Bridge to Transplant
Destination Therapy

10 (43.5%)
13 (56.5%)

Table 1. Baseline Characteristics of HM3 Cohort with Heart Failure-Related Hospitalizations

Table 2.  Defining Predominant Heart 
Failure Syndrome Phenotypes

* Based on available hemodynamics derived by invasive 

RHC or by echocardiogram.

• The prevalence of HFH was 16.1% (due to LHFS in 47.8% and RHFS in 

52.2%), with a median time to first event of 65.6 days post-HM3 implant.

• The prevalence of INTERMACS-defined RHF was 14.7%; however, an 

elevated PCWP >15 mm Hg was noted in 42.9% of these cases. 

Cleveland, Ohio

Cleveland Clinic

Figure 1. Heart Failure-Related Hospitalizations 

Categorized by Predominant HFS Phenotypes on 

CF-LVAD Support
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