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Survival after HeartMate 3 left ventricular assist device
implantation: real-world data from Europe

Survival of end-stage heart failure patients on left ventricular
assist device (LVAD) support continuously increases.1 Nowa-
days, the HeartMate 3 (HM3, Abbott, Chicago, IL, USA) LVAD
is most commonly implanted. Mehra et al. showed a 5 year
survival of 58.4% in HM3 patients included in the
extended-phase analysis of the MOMENTUM 3 trial. Patients
included in this trial were treated in the United States.2 LVAD
patient selection and donor heart availability differ between
United States and Europe.3 In addition, outcomes in clinical
trials may differ from those in common practice due to pa-
tient selection criteria and intensity of follow-up.

The aim of this study was to present the real world long
term survival data of HM3 patients implanted in three large
centres in Europe.

A cohort study was performed that was approved by the
local ethics committee of the University Medical Centre
Utrecht (UMCU), the Netherlands (METC: 20-195). The need
for informed consent was waived. The study was conducted
in accordance with Good Clinical Practice and the 2002
Declarations of Helsinki. Patients primarily implanted with
HM3 between December 2015 and December 2019 in three
European participating centres were included for analysis.
Participating centres were University Medical Centre

Utrecht (UMCU, the Netherlands), Heart and Diabetes Centre
North Rhine-Westphalia (HDZ NRW, Bad Oeynhausen,
Germany) and the Medical University of Vienna (MedUni Vi-
enna, Austria).4 Baseline characteristics and survival data
were retrieved from the electronic health record and local
databases. Patients were followed-up until September 2022.
The primary and secondary endpoints were survival and sur-
vival free from stroke and pump replacement, respectively.
Kaplan–Meier analysis was used to evaluate the endpoints,
censoring for LVAD explantation, heart transplantation or on-
going support at the end of the follow-up. Stroke (including
both haemorrhagic and ischemic stroke) was defined using
the definition of the Interagency Registry for Mechanically
Assisted Circulatory Support (INTERMACS).5 Baseline charac-
teristics were presented as mean and standard deviation or
median and interquartile range (IQR). All statistical analyses
were done using R software version 4.0.3.

In total, 377 patients were included for analysis. The
median time from primary implantation to the end of the
follow-up was 4.4 years (IQR 2.2 years). Patients had a
median age of 60 at implantation and 83.6% were male
(Table 1). Baseline characteristics were complete for
all patients except for diabetes, stroke in medical history

Table 1 Baseline demographics of all primary HeartMate 3 implantations in all three included centres compared to MOMENTUM
characteristics

Variable
Total

(n = 377)
UMCU
(n = 80)

HDZ NRW
(n = 194)

MedUni Vienna
(n = 103)

MOMENTUM 3
(n = 515)

Age, median (IQR), years 60 (52–66) 56 (47–61) 60 (53–66) 64 (56–68) 62 (52–68)
Sex (% male) 315 (83.6) 52 (65.0) 171 (88.1) 92 (89.3) 410 (79.6)
BSA, mean (SD), m2 2.03 (0.21) 1.98 (0.23) 2.05 (0.20) 2.03 (0.20) 2.07 (0.27)
BMI, median (IQR), kg/m2 25.7 (23.1–29.4) 24.7 (21.6–27.8) 25.7 (23.6–29.6) 27.2 (24.2–31.2) 28.4 (24.6–33.0)
Ischemic CMP (%) 185 (49.1) 19 (23.8) 98 (50.5) 68 (66.0) 216 (41.9)
Diabetes (%) 109 (30.0) 12 (15.0) 63 (35.0) 34 (33.0) 233 (45.2)
Stroke (%) 32 (8.8) 3 (3.8) 21 (11.7) 8 (7.8) 50 (9.7)
eGFR (mL/min/1.73 m2) 51 (36–70) 61 (43–83) 53 (36–78) 41 (32–53) 58 (43–75)
INTERMACS (%)

1–2 198 (52.5) 41 (51.2) 114 (58.8) 43 (41.7) 167 (32.5)
3 98 (26.0) 21 (26.2) 56 (28.9) 21 (20.4) 272 (52.9)
4–7 81 (21.5) 18 (22.5) 24 (12.4) 39 (37.9) 75 (14.6)

IABP (%) 8 (2.1) 1 (1.2) 6 (3.1) 1 (1.0) 64 (12.4)

BMI, body mass index; BSA, body surface area; CMP, cardiomyopathy; eGFR, estimated glomerular filtration rate; HDZ NRW, Heart and
Diabetes Centre North Rhine-Westphalia; INTERMACS, Interagency Registry for Mechanically Assisted Circulatory Support; MedUni Vi-
enna, Medical University of Vienna; UMCU, University Medical Centre Utrecht.
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(i.e. before LVAD) and eGFR, with 3.7%, 3.7% and 8.2% miss-
ing data, respectively. One hundred forty-four patients (38%)
died, 7 patients (2%) were explanted and 75 patients (20%)
were transplanted during follow-up. Eight patients
underwent replacement surgery after a median of 419 days
(IQR: 892 days). Sixty-two patients suffered from a stroke af-
ter a median of 159 days (IQR: 436 days). Figure 1 shows sur-
vival of all HM3 patients, with a 5 year survival of 54%. Sur-
vival free from stroke and pump replacement was 48% at
5 years.

HM3 is increasingly used in end-stage heart failure patients
with a 5 year survival of 54.0% in three large centres across
Europe. To put this in perspective, patients included in the
extended phase of the MOMENTUM 3 trial had a survival of
58.4% at 5 years.6 Moreover, they showed a survival free of
debilitating stroke or pump replacement of 54.0% at 5 years,
which is in line with our results. Although we used a slightly
stricter definition in our database(s) and included all
haemorrhagic stroke and ischemic stroke, whereas the ex-
tended Momentum 3 study used ‘disabling stroke’. Neverthe-
less the results are similar, compatible with the very low rate
of disabling stroke seen in both studies. Patients in the MO-
MENTUM cohort and our cohort differ in baseline character-
istics, due to a different patient selection in the United States
and Europe. Our cohort included patients with a lower BMI
and lower prevalence of diabetes, a higher number of pa-
tients with ischemic cardiomyopathy, and more kidney dys-
function. In addition, patients more often were classified as
INTERMACS 1 or 2 cLassification before implantation com-
pared to patients included in the MOMENTUM 3 trial. LVAD
patients awaiting a donor heart in the United States have a
shorter median duration of LVAD support and a higher fre-
quency of comorbid conditions when compared to patients
in Europe.3 Despite differences in patient selection and donor

heart availability, long-term survival after HM3 implantation
is comparable. In addition, the ELEVATE registry showed sim-
ilarly beneficial outcomes in a cohort of 463 patients from 26
centres in Europe and the Middle East, although the cohort
was slightly different in some baseline characteristics.7,8 For
example, they included more male patients, less patients
classified as INTERMACS 1 or 2 and patients were slightly
younger when compared to our cohort, including 377 im-
planted in three large volume centres.

In conclusion, real-world data from patients on HM3 sup-
port implanted in Europe confirm the promising findings of
the MOMENTUM 3 trial, demonstrating the vital role of LVAD
therapy in contemporary treatment of advanced heart
failure.
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Figure 1 (A) Long-term survival of patients on HeartMate 3 left ventricular assist device support. (B) Survival free from stroke and pump replacement.
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