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H
eart failure is one of the most common 
cardiovascular conditions worldwide. the 
estimated prevalence of heart failure is 

increasing at epidemic proportions. by the end of 
2014, 6.5 million americans ≥ 20 years of age had 
been diagnosed with heart failure. this prevalence is 
projected to increase to > 8 million by the year 2030. 
(heidenreich et al. 2013). data from the nhLbi-spon-
sored Cha, ariC and Chs cohorts indicate that heart 
failure incidence approaches 21 per 1000 people 
older than 65 years (huffman et al. 2013). the total 
costs for hF are projected to reach $69.7 billion by 
2030, which represents an increase of 127% from 
2012 (benjamin et al. 2018).  

approximately 50% of heart failure patients 

have reduced ejection fraction, and 10% of these 
patients experience refractory heart failure symp-
toms (new york heart association functional class 
iiib to iV, stage d), yielding an estimated cohort of 
200,000 to 250,000 patients. these patients are 
typically referred to cardiac transplant centres, where 
they undergo evaluation to determine their candi-
dacy for heart transplantation. the short- and long-
term outcomes following cardiac transplantation 
have been exceptional, with a median survival of 
10.7 years (stehlik et al. 2011). the major limita-
tion to cardiac transplantation has been the insuf-
ficient donor supply, which is currently limited to 
approximately 2,500 hearts annually in the United 
states. obviously, transplantation is not available 

the evolution of left             
ventricular assist devices 
Cutting-edge therapy at a high price

Left ventricular assist devices (LVads) have transformed the treatment landscape of heart     

failure. as the number of implants continues to increase, clinicians will have to integrate dedicat-

ed programmes in their clinics and be actively involved in the care of patients on LVad support. 
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LeFt VentriCULar 
assist deViCes (LVads) 

haVe reVoLUtionised the 
ManageMent oF patients 

With adVanCed heart FaiLUre, 
proViding an aLternatiVe to 

heart transpLantation

for the majority of patients with advanced disease. 
Fortunately, mechanical circulatory support with the 
implantation of cardiac assist devices has emerged 
as a novel therapeutic option for patients with 
refractory symptoms despite optimal medical and 
conservative treatment.

Left Ventricular Assist Devices 
Left ventricular assist devices (LVads) have revolu-
tionised the management of patients with advanced 
heart failure, providing an alternative to heart trans-
plantation. LVads were initially implanted as a bridge 
to transplant, aiming to reduce the high mortality 
rates among hospitalised patients awaiting donor 
hearts. however, the paucity of donor organs along-
side a substantial increase in the burden of comor-
bidities and the ageing of the heart failure popula-
tion has put the focus to non-transplant surgical 
therapies for advanced heart failure. LVad therapy 
was shown to improve survival and quality of life, 
either as a bridge to transplant or as a destina-
tion therapy (slaughter et al. 2009; aaronson et 
al. 2012). Following Fda approval for destination 
therapy (dt) in 2010, LVad implantations have 
rapidly increased. the proportion of patients allo-
cated to dt increased from 19.6% during the period 
2008-2010 to 45.7% of all implants in 2014. the 
miniaturisation of devices, the evolution of device 
technology and the improvisation of the operative 
techniques as well as better patient selection and 
complication management have led to a signifi-
cant improvement in survival rates. the 8th inter-
agency registry for Mechanically assisted Circula-
tory support (interMaCs) report on > 20.000 LVad 
implantations from 2006 to 2016 announced 1-year 
survival of 81% and 2-year survival of 70% (Kirklin 
et al. 2017). nowadays, LVad therapy constitutes 
an established treatment option for well-selected 
patients with advanced heart failure. as a result, the 
number of transplant and non-transplant centres 
integrating LVad programmes in their facilities is 
rapidly expanding, and a further increase in device 
implantations is anticipated in the near future.

Economic impact of LVAD on healthcare 
despite these advantages, LVad therapy is accom-
panied by a disproportionately high resource 
consumption and has an immense economic impact 
on the healthcare system. this results from the 
frequent hospital readmissions, the broad spec-
trum of severe device-related complications and the 

need for a dedicated team of qualified healthcare 
workers in order to ensure appropriate long-term care 
in the outpatient setting. previous analyses have 
demonstrated that LVad was accompanied by vola-
tile increases in healthcare expenses, compared to 
heart transplantation. Compared to non-bridged 
heart transplant recipients, receiving an LVad as 
a bridge to transplantation increased survival, with 
greater associated cost (range, $84964 per life-year 
to $119574 per life-year for high-risk and low-risk 
patients, respectively). open heart transplantation 
increased life expectancy and was cost-effective (8.5 
years with <$100000 per quality-adjusted life years 
[QaLy] relative to medical therapy), but LVad either 
as a bridge to transplantation (12.3 years at $226 
000 per QaLy) or as destination therapy (4.4 years at 
$202000 per QaLy) was not cost-effective (alba et 
al. 2013; baras et al. 2016). these conflicting inter-
ests are reflected to an ongoing dialogue between 
healthcare policymakers, hospital leaders, and front-
line clinicians, aiming to counteract healthcare 
disparities in a cost-effective manner and improve 
clinical outcomes of this devastating disease.

Under these circumstances, clinics pursuing to 
initiate LVad programmess are confronted with 
a challenging environment and have to take into 
consideration various aspects of this exceptional 
mode of therapy before moving to capital invest-
ments. in general, an LVad programme is consid-
ered a challenging endeavour with regard to receiving 
funding, administrative support, and local accept-
ance from affiliated institutes and healthcare 
providers. hereafter, we summarise some aspects 
from our own experience:

• ideally, an LVad programme should be part of 
an interdisciplinary heart failure unit consisting 
of a cardiology and a cardiac surgery depart-
ment with an adequate number of potential 
LVad candidates.



Winning praCtiCes

72 healthManagement.org

©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.

• Considering the multi-organ manifestations 
of advanced heart failure and the broad spec-
trum of non-surgical interventions indicated in 
this patient cohort, the candidate centre should 
be able to provide interventional and surgical 
cardiac procedures, cardiac electronic device 
implants and intensive care. a dedicated outpa-
tient clinic is part of the required infrastruc-
ture in order to provide high-quality care of the 
ambulatory patients on the long term.

• the physician leadership team is the core of the 
LVad project. an experienced heart failure cardi-
ologist and a cardiothoracic surgeon with exper-
tise in mechanical circulatory support should 
supervise all aspects of device implementa-
tion, including patient selection, staff training, 
quality controls, and cost-effectiveness.

• a qualified team of surgeons, heart failure 
cardiologists, and nurses familiar with the 
complexity of LVad therapy should be of high 
priority. two Vad coordinators should oversee 
the entire process from candidacy to follow-
up care and take on administrative and organ-
isational tasks. staff training in special skills 
and familiarity with psychosocial, technical and 
pharmaceutical issues is of paramount impor-
tance for all parties. rehabilitation physicians 
should be part of the caring team and stay 
interconnected with the implantation clinic if 
not regionally located.

• at last , an in-hospital hear t t ransplant 
programme or a transplant centre affiliation 
is vital for patients who are or may become 
eligible for bridging therapy and should be 
offered transplantation candidacy. participa-
tion in a palliative care network or at least an 

on-site consulting service should be available 
for the end-of-life care of LVad patients.

LVads have transformed the treatment land-
scape of heart failure and are now adopted for long-
term ambulatory support of patients with advanced 
disease. as the number of implants is anticipated 
to rise, clinicians in administrative positions will be 
surged to integrate dedicated programmes in their 
clinics and be actively involved in the care of patients 
on LVad support. Consequently, all aspects of this 
mode of therapy will have to be considered, in order 
to provide optimal care at a reasonably acceptable 
cost. 

Key points

•	 LVaDs have revolutionised the 
management of patients with advanced 
heart failure 

•	 LVaD therapy improves survival and quality 
of life, either as a bridge to transplant or as 
a destination therapy

•	 an LVaD programme should be part of an 
interdisciplinary heart failure unit consisting 
of a cardiology and a cardiac surgery 
department 

•	 The physician leadership team is the core 
of the LVaD project

•	 an in-hospital heart transplant programme 
or a transplant centre affiliation is vital for 
patients who are or may become eligible 
for bridging therapy
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