
outside the circulation the device avoids risks with traditional
MCS such as clot generation or bleeding (if anticoagulation
required), haemolysis and the risk of intravascular infection
leading to endocarditis. Furthermore, by avoiding the need for
surgical implantation PAL-VAD avoids the risk of general
anaesthetic in critically ill patients with the potential to enable
more widespread timely initiation of MCS targeting improved
outcomes in CS.
Purpose Assess device efficacy in a low CO state in a non-
recovery porcine model.

Understand device interactions with the left ventricle and
pericardium in a cadaveric model.
Methodology Non-recovery porcine model experiments were
conducted in ten 40k-60g pigs at a large animal catheterisa-
tion facility. In 3 animals a closed chest coronary occlusion
reperfusion technique was adopted. In 7 animals an Esmolol
infusion was titrated to create a low output state. A Millar
catheter was placed in the LV for simultaneous pressure and
volume measurements and a Transonic flow probe was placed
around the internal carotid for flow measurements. The device
was inserted successfully percutaneously and operated for
alternating periods of 5 minutes on and 1 minute off.

For the cadaveric experiment, the device was inserted into
a Thiel embalmed saline or contrast perfused cadaver follow-
ing which detailed CT and MRI imaging was undertaken with
the device in varying configurations. CT images were recon-
structed three dimensionally and analysed using NX computer
aided design (CAD) software.

Results PAL-VAD had a significant impact across all target
parameters with a mean increase of 44% ± 14.5 in CO, 43%
± 16.2 in stroke volume, 25% ± 14.7 in pressure and a
30% ± 18.5 in flow. There was no macroscopic evidence of
epicardial or pericardial damage. Cadaveric imaging informed
optimal positioning of the device in relation to the LV free
wall and a 48% reduction in LV volume was seen when the
ACT balloon was inflated.
Conclusions PALVAD performance during a low CO state in
non-recovery porcine experiments is promising. Further recov-
ery experiments, including histology assessment, are planned
to evaluate safety and efficacy with longer term use to guide
optimisation prior to a first-in-man trial.
Conflict of Interest Nil

81 INCREASED MYOCARDIAL FAT SUPPLY ENHANCES
CARDIAC FUNCTION IN NORMAL HEARTS AND IN
HEART FAILURE
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Introduction The failing heart is starved of energy, in part
accounting for its contractile dysfunction. Energy supply is
dependent upon metabolism of fat and glucose, hence altering
metabolism of glucose and/or fat within the myocardium is
therefore attractive as a therapeutic strategy for heart failure.

Abstract 80 Figure 2

Abstract 81 Figure 1
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We hypothesized that increasing supply of glucose in the fail-
ing heart would be beneficial over increasing fat supply and
designed a multiparametric assessment to compare the two
interventions in a heart failure group.
Methods 10 healthy volunteers were recruited as a control
group: mean age 41 (range 24-79), mean BMI 23.4 (range
20.6-27.1), F:M 7:3. 8 patients with clinical diagnosis of heart
failure and nonischaemic cardiomyopathy were recruited,
mean age 65 (range 49-79), mean BMI 26.5 (range 21.3-
37.5), F:M 3:5.

On the first visit, participants had a baseline cardiac mag-
netic resonance (CMR), collecting cardiac volumes and func-
tion, then were randomised to receive either a 60ml/H
intralipid infusion or a hyperinsulinaemic euglycaemic clamp
(40mU/kg/min). Following an hour of infusion, CMR was
repeated followed by 31P cardiac magnetic resonance spectro-
scopy (MRS) for PCr/ATP ratio and creatine kinase flux, then
a dobutamine stress sequence targeting 65% of maximum
heart rate.
Results Data was normally distributed. See tables 1 and 2.

In the control group, ejection fraction was significantly
higher in those receiving intralipid infusion. PCr/ATP was not
significantly different, however there was a rise in creatine
kinase first order rate constant and creatine kinase flux.

The mean baseline ejection fraction in the heart failure
group was 37 ± 9 %. Intralipid elevated ejection fraction
over the baseline by 6.2 ± 6 % compared to euglycaemic
clamp in which there was no significant difference (+0.1 ±
3.6 %, p = 0.004 vs change in intralipid group). With intrali-
pid, left ventricular end diastolic volume fell below baseline (-
14 ± 13 ml, compared to + 9.5 ± 18.8 ml with euglycaemic
clamp, p = 0.003), as did left ventricular end systolic volume
(- 22.9 ± 23.4 ml compared to + 6.86 ± 17.8 ml, p =
0.001), suggesting increased contractility. Unlike the normal
heart group, PCr/ATP was elevated with intralipid compared
to euglycaemic clamp. There was no significant difference in
creatine kinase rate constant nor flux.

Conclusions Increased supply of fat to the myocardium
brought about improved contractility in these heart failure
patients over their baseline measurements, unlike a euglycae-
mic clamp which did not cause any significant changes, mir-
roring the pattern seen in the control group where patients
infused with intralipid had higher contractility. Cardiac ener-
getics were relatively improved with the intralipid compared
to euglycaemic clamp in the heart failure group, but not in
the normal heart controls.

The higher PCr/ATP ratio in the heart failure group would
imply (given myocardial ATP concentration remains relatively
constant) that there is a greater availability of phosphocrea-
tine, suggesting improved mitochondrial ATP synthesis. This
did not occur in the normal heart control group, perhaps as
their metabolism was already optimal. These results were
unexpected as it has traditionally been thought increased glu-
cose metabolism would yield greater cardiac function in the
failing heart.

These data suggest targeting myocardial fat metabolism may
provide novel treatments for cardiac dysfunction.
Conflict of Interest None
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of Cardiovascular Science, University College London; 3CLOSER, UCL Institute of Education

10.1136/heartjnl-2020-BCS.82

Background Cardiovascular diseases are an important compo-
nent of the multimorbidity syndrome which is associated with
negative health outcomes resulting in a major societal eco-
nomic burden. An objective way to assess multimorbidity is to
calculate a frailty index based on medical deficit accumulation.
Late-life frailty has been validated to predict mortality, but lit-
tle is known about the association between life-course frailty
and cardiovascular health in later-life.
Purpose To study the association between life-course frailty
and later-life heart size and function using data from the
world’s longest running birth cohort with continuous follow-
up.
Methods A 45-deficit frailty index (FI) was calculated at 4
age-intervals across the life-course (0 to 16, 19 to 44, 45 to
54 and 60 to 64 years) in birth cohort participants of the UK
1946 Medical Research Council National Survey of Heath and
Development (NSHD). The 4 resultant frailty indices (FI0_16,
FI19_44, FI45_54 and FI60_64) were used to derive FImean
and FIsum reflecting overall life frailty. The step change in
deficit accumulation between age-intervals was also calculated
(FI2-1, FI3-1, FI4-1, FI3-2, FI4-2, FI4-3). Echocardiographic
data at 60-64 years provided: left ventricular (LV) ejection
fraction (EF), LV mass indexed to body surface area (BSA;
LVmassi), BSA-indexed myocardial contraction fraction (MCFi)
and LV filling pressure defined as E/e’>13. Generalized linear
mixed models (glmm) with gamma distribution and log link
or binomial distribution and logit link, assessed the association
between FIs and echocardiographic parameters after adjust-
ment for sex, socio-economic position and body mass index.
Results 1,805 NSHD participants were included (834 male,
mean FI60_64 0.28±0.097, range 0.07-0.70). A unit increase
in frailty decreased EF by 11% and 12% for FI45_54 and

Abstract 81 Table 1 Normal heart group

Variable Insulin/Glucose Intralipid p-value

(paired t-test)

Ejection Fraction,% 58 ± 3.8 63 ± 3.4 0.01

Left ventricular end diastolic volume (ml) 153 ± 26 159 ± 31 0.13

Left ventricular end systolic volume (ml) 64 ± 12 59 ± 14 0.03

PCr/ATP 1.98 ± 0.34 2.05 ± 0.3 0.57

Creatine kinase rate constant (s-1) 0.212 ± 0.087 0.335 ± 0.13 0.02

Creatine Kinase Flux, (umol/kg.min) 2.37 ± 0.93 3.45 ± 1.48 0.05

Abstract 81 Table 2 Heart Failure Group

Variable Insulin/Glucose Intralipid p-value

(paired t-test)

Ejection Fraction,% 36 ± 7 42 ± 8 0.001

Left ventricular end diastolic volume (ml) 248 ± 70 225 ± 59 0.003

Left ventricular end systolic volume (ml) 163 ± 59 134 ± 51 0.001

PCr/ATP 1.74 ± 0.26 1.86 ± 0.22 0.01

Creatine kinase rate constant (s-1) 0.157 ± 0.077 0.181 ± 0.1 0.55

Creatine Kinase Flux, (umol/kg.min) 1.426 ± 0.542 1.701 ± 0.897 0.438
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