
FI60_64 respectively, by 10% to 12% for FI2-1, FI3-1, FI4-1
and FI4-2, and by 4% and 15% for FIsum and FImean
respectively (all p<0.05). Single deficit accumulation had a
significant impact on LVmassi and MCFi across all the life-
course FIs and overall FIs (all p<0.05). As frailty intensified
at each of the 4-time intervals, LVmassi increased by 0.91–
1.42%, and MCFi decreased by 0.6–1.02%. As the whole-of-
life burden of frailty increased (FIsum and FImean) LVmassi
increased by 0.36 and 1.82% and MCFi decreased by 0.33
and 1.04%. One extra deficit accumulated translated into
higher multiplicative odds of increasing LV filling pressure by
4.3 for FI60-64, 2.1 for FI4-1, 75.4 for FI4-2 and 78.5 for
FI4-3 (all p<0.02).
Conclusion Frailty during childhood, young adulthood, middle
age and older age associates with having a weaker (↓EF/
MCFi), thicker (↑LVmassi) and stiffer (↑E/e’) heart in later-
life. The accumulation of new deficits from one age interval
to the next also associates with poorer cardiac function in
later-life. It appears that multimorbidity and health deficits
accumulated over the life-course strain the myocardium result-
ing in pathological myocardial hypertrophy potentially paving
the way to later-life systolic or diastolic dysfunction in suscep-
tible individuals
Conflict of Interest None.

83 EFFECT OF FRAILTY ON TREATMENT, CAUSE OF DEATH
AND HOSPITALISATION IN PATIENTS WITH CHRONIC
HEART FAILURE

1Shirley Sze, 2Pierpaolo Pellicori, 3Jufen Zhang, 4Joan Weston, 5Iain Squire, 6Andrew Clark.
1Leicester University Hospitals NHS Trust; 2University of Glasgow; 3Anglia Ruskin University;
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10.1136/heartjnl-2020-BCS.83

Background Frailty is common in patients with chronic heart
failure (CHF) and is associated with poor outcomes. We inves-
tigated the relation between frailty and treatments, hospitalisa-
tion and death in patients with CHF.
Methods Frailty was assessed using the clinical frailty scale
(CFS) in 467 consecutive patients with CHF (67% male,
median (IQR) age 76 (69-82) years, median (IQR) NT-proBNP
1156 (469-2463) ng/L) attending a routine follow-up visit.
Those with CFS>4 were classified as frail. We studied the pri-
mary cause of death and hospitalisations, ascertained from
electronic records, autopsy reports and death certificates,
within 1 year of enrolment.
Results 206 patients (44%) were frail. Frail patients with heart
failure with reduced ejection fraction (HFrEF) were less likely
to receive optimal treatment, with many not receiving an
angiotensin-converting enzyme inhibitor or angiotensin recep-
tor blocker (frail: 25% vs non-frail: 4%), a beta-blocker (16%
vs 8%) or a mineralocorticoid receptor antagonist (50% vs
41%).

After 1 year, there were 56 deaths and 322 hospitalisations,
46 (82%) and 215 (67%) of which, respectively, occurred in
frail patients. 43% of deaths in frail patients were due to
non-cardiovascular causes (non-frail: 50%), commonly infec-
tions (60%). 58% of cardiovascular deaths in frail patients
were due to HF progression (non-frail:100%). (Figure 1)

64% of hospitalisations in frail patients were due to non-
cardiovascular causes (non-frail: 57%), commonly infections
(34%) and falls (30%). 59% of cardiovascular hospitalisations

in frail patients were due to decompensated HF (non-frail:
63%). (Figure 2)
Conclusion Frailty in patients with CHF is associated with
sub-optimal medical treatment for HFrEF and a high rate of
non-cardiovascular events, suggesting that interventions not
directed to treating CHF might be appropriate.
Conflict of Interest None

84 PARTICIPANTS WITH T2DM HAVE IMPROVED CARDIAC
FUNCTION WITH FATTY ACID METABOLISM, DESPITE
UNCHANGED CARDIAC ENERGETICS

Peregrine Green, William Watson, Neil Herring, Stefan Neubauer, Oliver Rider. University of
Oxford

10.1136/heartjnl-2020-BCS.84

Background/Introduction The Phosphocreatine-to-Adenosine
Triphosphate ratio (PCr/ATP) is an established indicator of car-
diac energetic status. Measurement of the Creatine Kinase
pseudo-first order rate constant (CKkf) provides a more sensi-
tive measure of cardiac energetics, and allows calculation of
ATP delivery rate through the Creatine Kinase shuttle (CK

Abstract 83 Figure 2 Cause of hospitalisations at 1 year in frail vs
non-frail patients

Abstract 83 Figure 1 Cause of death at 1 year in frail vs non-frail
patients
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flux). The normal heart is metabolically flexible and so should
maintain energetics and cardiac output regardless of substrate
available for use (fatty acids, FA, or glucose). This flexibility
may be impaired in type 2 diabetes mellitus (T2DM), contri-
buting to diabetic cardiomyopathy. However, it is unknown to
what extent flexibility can be influenced by artificially altering
the substrate available for metabolism.
Purpose To compare cardiac function and energetics in diabetic
participants randomised to either Intralipid© or a glycaemic
clamp, to increase FA and glucose supply respectively.
Methods At 2 separate visits (> 7 days apart), fasted partici-
pants with T2DM and normal cardiac systolic function
received intravenous infusions of either 20% intralipid©
(Intra, 60ml/hr) or insulin/dextrose 20% (Ins/Dex, variable
rate), before undergoing multi-parametric cardiac MRI at 3
Tesla with standard imaging for LV volumes and left ventricu-
lar ejection fraction (LVEF), and 31P MR spectroscopy for
PCR/ATP ratio and CKkf (s-1). ATP delivery rate was calcu-
lated as CKkf .[PCR]. [ATP] was assumed to be 5.7mmol (g
wet weight)-1, and [PCr] calculated as PCr/ATP x 5.7.
Results Twelve participants (11 male, age 60.3 ± 7.4 years,
BMI 27.9 ± 5.3 kg/m2) were recruited. LVEF was increased
on Intra vs Ins/Dex (biplane calculation: 69.1 ± 6.4 % vs
63.3 ± 5.7 %, p=0.007; short axis stack calculation 64.3 ±
4.0 % vs 62.2 ± 4.9 %, p=0.065). In addition, peak circum-
ferential strain was increased on Intra (-20.69 ± 2.26 % vs -
18.96 ± 1.72 %, p=0.002). Despite this, altering substrate
did not influence PCR/ATP (Intra 1.84 ± 0.37; Ins/Dex 1.80
± 0.29, p = 0.99), CKkf (Intra 0.15 ± 0.07 s-1; Ins/Dex
0.18 ± 0.09 s-1, p= 0.28) or CK flux (Intra 1.60 ± 0.79
mmol (g wet weight)−1 s-1; Ins/Dex 1.85 ± 0.90 mmol (g
wet weight)−1 s-1, p=0.32).
Conclusion Participants with T2DM have increased systolic
function when using fatty acid as opposed to glucose as their
predominant metabolic substrate. However, there is no change
in cardiac energetics, implying either improved metabolic effi-
ciency or increased ATP delivery via a CK independent route.
Conflict of Interest Nil

85 VASOPLEGIA CAUSES HIGH CARDIAC ENERGY DEMAND
AND INDUCES CARDIAC PHOSPHOCREATINE
DEPLETION: MODELLING HOW ‘THE ENGINE RUNS OUT
OF FUEL’

William Watson, Peregrine Green, Rebecca Chamley, Matthew Burrage, Andrew Lewis,
Stefan Neubauer, Oliver Rider. University of Oxford

10.1136/heartjnl-2020-BCS.85

Introduction The healthy heart is at its most efficient when
preload is adequate while energy requirements escalate when
ionotropy or heart rate are increased. We hypothesized that in
vasoplegia, loss of preload (owing to dilation of capacitance
veins) and compensatory rises in heart rate and contractility
would compromise the efficiency of the heart. We speculated
that this may be one factor impairing cardiac function in con-
ditions of distributive shock such as sepsis and looked to
model the effects. We used cardiac magnetic resonance imag-
ing to capture changes in cardiac volumes and contractility
and magnetic resonance spectroscopy to investigate changes in
ATP metabolism within the myocardium.
Methods We recruited 8 healthy volunteers (mean age 41
years, range 28-62 years; mean BMI 22.7, range 18.5-24.5)
and measured their baseline cardiac volumes and function,
PCr/ATP ratio and Creatine Kinase first order rate constant
(CKkf), using cardiac magnetic resonance imaging and mag-
netic resonance spectroscopy at 3 Tesla. At the same visit,
they received a glyceryl trinitrate (GTN) infusion to induce
vasoplegia and the measurements were repeated. We targeted
GTN infusion rate to a fall in mean arterial pressure of
15mmHg.
Results See table 1. The GTN infusion brought about a fall in
mean arterial pressure and a fall in LV end diastolic volume
(indicating a reduction in preload) with expected compensa-
tory rises in heart rate and ejection fraction. Cardiac output
remained unchanged. Cardiac work (calculated as stroke vol-
ume x MAP x heart rate) fell.

Abstract 85 Table 1

Parameter Baseline During GTN p-value (paired t-

test)

Mean arterial pressure (mmHg) 78 ± 8 64 ± 7 < 0.0001

Heart rate (bpm) 61 ± 7 69 ± 9 0.0002

Left ventricular end diastolic volume

(ml)

166 ± 53 146 ± 56 0.001

Left ventricular ejection fraction 61 ± 3 66 ± 4 0.0008

Cardiac output (L/min) 6.52 ±

1.49

6.56 ±

1.41

0.84

Cardiac work (L.mmHg/min) 459 ± 125 414 ± 114 0.03

PCr/ATP 2.17 ±

0.24

1.93 ± 0.2 0.03

Creatine kinase rate constant (s-1) 0.16 ±

0.07

0.25 ±

0.09

0.006

Creatine kinase flux (umol/g/s) 1.76 ±

0.79

2.58 ±

1.07

0.03

Abstract 85 Figure 1
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