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Abstract

With the general population aging, both life expectancy and the number of left ventricular assist device (LVAD)
implantations in elderly patients are growing. Nevertheless, their perceived long-term quality of life, including
psychological aspects, coupled with the respective caregiver’s burden, remain under-reported. In light of the rising
number of octogenarians with LVAD who necessitate broader healthcare provider involvement, we assessed the long-
term quality of life, as defined by both the 36-item short-form health (SF-36) survey and the EuroQol 5 dimensions,
5-level questionnaire (EQ-5D-5L)—including the visual analog scale—in octogenarian LVAD patients who had received
treatment at our institution. Additionally, we evaluated the psychological health of octogenarian LVAD patients using the
psychological general well-being index (PGVWVBI), alongside their caregivers’ well-being through the 22-item version of
the Zarit Burden Interview (ZBIl). Of 12 octogenarian LVAD patients, 5 were alive and willing to answer questionnaires.
Mean age at implant was 74 * 2 years. Median follow-up was 2464 (IQR =2375-2745) days. Although variable, the degree
of health and psychological well-being perceived by octogenarian patients with LVAD was “good.” Interestingly, the
burden of assistance reported by caregivers, though relevant, was greatly varied, suggesting the need to better define and
address psychological long-term aspects related to LVAD implantation for both patients and caregivers with a broad-
spectrum approach.
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LVAD as destination therapy (DT) is expected to increase.'
Surprisingly, while several reports regularly outline clinical
outcomes of patients with continuous-flow durable LVAD,
their perceived long-term quality of life (QOL), psycho-
logical and emotional implications, coupled with the res-
pective caregiver’s burden, are under-reported and remain
mostly unknown. As older adults receiving an LVAD are
commonly frail patients displaying concomitant multiple
chronic conditions, a call to gain insight on their perceived
QOL and the emotional challenges arising from their con-
dition, which would ultimately affect the success of LVAD
therapy, is needed.” We hereby describe the results of our
observational follow-up study of octogenarian LVAD
patients treated and followed up at our institution. We eval-
uated long-term quality of life in terms of both health status
and psychological health as perceived by the patients, and
conducted a burden interview with their caregivers.

Methods

All patients alive and aged =80years at the time of this
analysis who were implanted with an LVAD at the IRCCS
San Raffaele Scientific Institute from 2010 (first device
implanted) to August 2023, were included in the study.
Data collection was performed with the approval of the
Institutional Ethical Committee and with patients’ infor-
med consent. Inclusion criteria also included having been
implanted with an LVAD for at least 1 year and absence of
cognitive or sensorial disorders preventing them from tak-
ing part in the assessment. Exclusion criteria were: patients
who had undergone implantation of an LVAD for =1 year
but were aged <80 years at the time of assessment, LVAD
implantation within the preceding year, patients explicitly
refusing study participation, presence of concomitant cog-
nitive or sensorial disorders impeding the conduct of
patient assessments. All patients were regularly scheduled
for follow up visits at our outpatients’ department as per
institutional practice. In addition, a 24/7 phone line dedi-
cated to LVAD patients was available to address any
adjunctive clinical need.

QOL was assessed by the short-form 36 (SF36) of the
medical outcomes study and the EuroQol 5 dimensions,
5-level questionnaire (EQ-5D-5L) including the visual
analog scale (VAS). Both instruments were previously
validated and used in studies on LVAD patients.® The
psychological general well-being index (PGWBI) scale
was employed to assess psychological attributes associ-
ated with disease experience. Caregiving burden was
assessed through the 22-item version of the Zarit Burden
Interview (ZBI). The Cronbach’s alpha was good or
excellent for every test. Clinical data were retrieved from
records charts and stored electronically. Patients and car-
egivers answered personally to questionnaires. Data are
presented as mean = standard deviation, median, and
interquartile range or frequency (%) as appropriate.

Results
Sample characteristics

Twelve patients (7%) of total LVAD implantations during
the study period met the inclusion criteria and were
included in the study. Table 1 summarizes the clinical
characteristics of study patients. The indication for LVAD
was destination therapy in all patients (100%). All patients
who received durable LVAD between 2012 and 2018 had
major comorbidities, as shown in Table 1. Mean age at
implant was 74 * 2 years, and all patients were male except
for 1 (92%).

Six patients had received HeartWare HVAD (Medtronic
Inc., Mounds View, MN), five patients were implanted
with HeartMate3 device (Abbott Labs, Chicago, IL), and
one with HeartMate2 (Thoratec Corporation, Pleasanton,
CA, USA).

Median duration of mechanical support to last available
follow-up was 2464 (IQR=2375-2745) days. Maximum
recorded support duration was 3180days, approaching
9years of durable LVAD support in one patient. All patients
experienced major complications over the prolonged period
of LVAD support, requiring several hospital admissions
(Table 1). Six patients died after 2493 (IQR=2274-2827)
days. The remaining six patients were asked to participate
in the interview: most of them (n=5) agreed to participate
in the study and only one refused, due to severe health
issues (hospitalization because of a hemorrhagic complica-
tion). All patients were native speakers of Italian and were
interviewed in Italian.

Quality of life, psychological and emotional well-
being, and caregiver burden

Table 2 summarizes the scores of the questionnaires.
Interestingly, we found a certain degree of variability in
the reported physical and psychological health status as
perceived by patients. While health perception ranged
from 30% to 75% (with 100% being the best possible
score), psychological and emotional well-being was higher
overall: three out of five patients had >96/110 score and
the other two patients scored 79/110 and 60/110, respec-
tively. However, the highest heterogeneity was observed in
the score assessing the caregiver burden (Table 2): two
caregivers reported a minimum burden (ZBI <20), one a
mild-to-moderate burden (ZBI=21-40), one a moderate-
to-severe burden (ZBI=41-60), and one a severe burden
(ZBI 61-80). All the interviewed patients reported a feel-
ing of trust with regard to the medical LVAD team. Three
out of five patients indeed commented that, due to the
dedicated LVAD phone line, they had the certainty that any
relevant issue could be promptly managed by experienced
clinicians and this greatly helped control their anxiety and
feelings of depression.
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Table 2. Questionnaires results.

Patient 5 Patient 7 Patient 8 Patient 10 Patient |1
Short-Form-36 (SF-36)
Physical function (PF) 35% 45% 60% 60% 80%
Social function (SF) 67% 44% 100% 100% 89%
Mental health (MH) 96% 64% 84% 96% 92%
Pain (P) 89% 67% 100% 100% 100%
Change in health (CiH) 50% 50% 100% 25% 50%
Role limitation—physical (RLP) 75% 0% 0% 0% 75%
Role limitation—mental (RLM) 100% 100% 100% 100% 67%
Energy/Vitality (EV) 60% 65% 70% 75% 80%
Health perceptions (HP) 50% 30% 60% 65% 75%
Psychological General Well-Being Index (PGWVBI)
Anxiety 21/25 17/25 25/25 25/25 24/25
Depressed mood 13/15 9/15 14/15 I5/15 I15/15
Positive well-being 9/20 7120 15/20 16/20 19/20
Self-control [1/15 9/15 I5/15 I5/15 14/15
General health 12/15 7/15 10/15 12/15 I15/15
Vitality 13/20 11720 17/20 16/20 18/20
Total score 79/110 60/110 96/110 99/110 105/110
EQ-5D-5L
Mobility | 3 3 3 |
Self-care 3 2 2 2 I
Usual activities 2 3 2 3 |
Pain/discomfort 2 | | | I
Anxiety/depression I 3 | | |
EQ-VAS 75/100 50/100 50/100 80/100 80/100
Qol Caregivers—Zarit Burden Interview (ZBI)
Total score 4/88 48/88 27/88 7/88 44/88

Figure 1 serves as a comprehensive visual representa-
tion of the core findings of our original investigation.

Discussion

This is a pioneering preliminary study designed to investi-
gate the long-term living experience of octogenarian LVAD
patients. LVAD therapy can in fact meaningfully prolong
life expectancy for LVAD patients aged =80years.
Remarkably, if carefully selected for LVAD therapy, no
specific clinical concerns can be expected a priori for octo-
genarians, compared to existing published data referring to
LVAD patients aged =65years.” However, beyond the
strictly clinical issues, how does LVAD therapy affect the
QOL of the very elderly population? To date, this aspect
remains largely unknown. Indeed, if receiving an LVAD
allows for enhanced physical performance status (e.g.
expected survival) for elderly patients with acute heart fail-
ure, more research should focus on the psychological and
emotional aspects of these patients and the burden on their
caregivers, as this type of distress may potentially be sus-
tained even in the long-term. Rossi Ferrario et al.? recently
documented the impact of post-discharge psychological
difficulties on LVAD patients and their caregivers. Their

observations were in line with current emerging literature
emphasizing the necessity of addressing pertinent non-
strictly-medical factors as part of the holistic care of long-
term mechanical circulatory support (MCS) patients.’
Nonetheless, when it comes to octogenarians, age-specific
outcome data essential for informing providers, patients,
and caregivers in adults aged =75 years are limited.>

Our investigation, although carried out on a very
small group of patients, suggests that great heterogene-
ity exists in long-term perceived health status and qual-
ity of life of patients. Similarly, the caregiving load, as
perceived by caregivers, is distributed from one extreme
to the other. This topic is multifaceted and, until now,
under-investigated. The cultural environment of patients
may also vary greatly, along with the background of the
caregiver (e.g. age, sex, level of instruction, socio-eco-
nomic status, and degree of kinship with patients)—all
these elements act concomitantly and play a relevant
impact on patients’ long-term progress.

Addressing the quality of life of patients and limiting
the caregiver burden is even more relevant in the very
elderly, who are frail, more prone to complications and
generally more dependent on third-party assistance.®
Awareness of such distinctive traits is of paramount
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Figure |. Visual abstract presenting main article background, objective, research methodology, and findings.

importance for healthcare providers involved in elderly
LVAD patient care, as it is anticipated that an increasing
number of geriatric patients will be considered for
LVAD support in the near future.’

Moreover, the ongoing evolution of technology presents
an escalating set of challenges specifically for elderly
patients. In this context, as technological advancements con-
tinue to emerge, the adoption of telemedicine and telemoni-
toring is growing, encompassing a wide array of medical
devices, notably including MCS systems. However, digital
and computer-based systems often pose difficulties for
elderly patients due to their lack of skills in this area. This
challenge is compounded by the fact that a growing propor-
tion of caregivers are themselves part of the middle or senior
age demographic. In order to comprehensively assess the
ramifications of this increasingly digitized aftercare, it is
imperative that more extensive and long-term studies be con-
ducted involving larger patient cohorts to elucidate the
potential impact of these evolving technological interven-
tions on crucial aspects such as mortality rates, morbidity
outcomes, overall QOL, and healthcare costs, to ultimately
understand the holistic effects on elderly patients, caregivers,
and the broader healthcare landscape. '’

Study limitations and future
perspectives
Several limitations of our study warrant consideration.

Firstly, we investigated a restricted sample size within a
single setting and a one-time point measurement only.

Nonetheless, our QOL findings align with those from
multicenter reports, consistent with existing data pertain-
ing to LVAD patients aged =65years. Secondly, while
formal cognitive screening tests were not administered,
we conducted clinical phone interviews as a viable means
of remote evaluation. Thirdly, our study also features an
underrepresentation of females. Furthermore, the small
patient number likely contributed to the heterogenic
results in the assessment of the QOL of patients as well as
in the evaluation of the caregiver’s burden. Consequently,
all of our findings should be considered as hypothesis-
generating only.

Conclusions

With the aging demographic and a growing LVAD patient
population, understanding the challenges and nuances of
their long-term care, especially in geriatric and octogenarian
adults, becomes crucial. This encompasses not only medical
considerations but also the psychological and emotional
well-being of both patients and caregivers. Understanding
and addressing the needs of aged patients and their caregiv-
ers that are not-strictly clinical may potentially represent a
further step towards a more comprehensive multimodal,
holistic, and patient-centered approach to LVAD care and
support, enabling patients to age in dignity and comfort.
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