
Background Efficient matching of energy supply to demand is
essential for maintaining normal cardiac function. Altered car-
diac metabolism may contribute to the development of cardiac
dysfunction by impairing metabolic flexibility in type 2 diabe-
tes (T2D). Utilising simultaneous coronary sinus (CS) and
aorta blood sampling and cardiac magnetic resonance imaging
(CMR), we aimed to evaluate the effect of T2D on myocar-
dial substrate preferences in response to acute increases in car-
diac workload and the effects on contractile function.
Methods Eligible participants without obstructive coronary
artery disease (>50% luminal coronary artery stenosis on cor-
onary angiography) underwent transmyocardial arteriovenous
blood sampling. Metabolites in paired coronary sinus and arte-
rial samples were quantified to determine myocardial fuel
selection at rest and during a stress protocol with intravenous
dobutamine. Fatty acid (FA), glucose, 3-hydroxybutyric acid
(3HBA) and lactate utilisation at rest and haemodynamic stress
was calculated as an extraction fraction % (EF). Participants
underwent dobutamine stress multiparametric CMR imaging at
3.0 Tesla (Skyra, Siemens, Germany) on a separate visit within
21 days to quantify cardiac volumes, function and perfusion.
Results Two thousand and sixty-one participants were screened
and due to stringent inclusion and exclusion criteria for this
mechanistic study, three T2D patients and five matching con-
trols were enrolled. Baseline demographics and glycometabolic

results are documented in table 1. Mean 3-HBA changes cal-
culated as extraction fraction at stress and rest are illustrated
in figure 1. Table 2 shows the major echocardiographic and
CMR results. There were no significant differences in FA or
glucose uptake between T2D patients and controls at rest or
stress. 3HBA EF was significantly increased in T2D during
stress (25.04% vs - 5.31%, p=0.007).
Conclusions We demonstrate for the first time in vivo that the
diabetic heart switches to ketone bodies during increased
workloads as a significant fuel source. At present, it is
unknown whether enhanced ketone body metabolism in T2D
is beneficial, maladaptive, or a bystander. As the energetic
properties of ketones are favourable, increased myocardial
ketone oxidation could be an adaptive change designed to
compensate for defects in myocardial energy metabolism in
diabetes. Further, larger studies are warranted.Funding
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Introduction - Acute Heart failure inpatient mortality is as
high as 7-11% in UK National Heart Failure audits with little
improvement over many years. Some but not all studies have
suggested a possible weekend effect on mortality in different
patient groups including patients suffering from heart failure.
However, some studies failed to recognise admissions after
5pm on Fridays as weekend. We aim to determine in a large
cohort of heart failure admissions whether patients are less
likely to survive if admitted during weekend or Bank
Holidays.
Methods - A retrospective study of consecutive admissions
with heart failure as 1st diagnostic position in Blackpool Vic-
toria Hospital over an 18 month period from 1st August

Abstract 125 Table 1 Baseline demographics and glycometabolic
data

T2D (n=3) Controls (n=5)

Age (yr) 60±2 59±15

Gender (M) 3 4

BMI (kg/m2) 29.8±7.1 31.3±5.8

Weight (kg) 85.4±24.3 91.0±22.9

Systolic BP (mmHg) 121±7 129±10

Diastolic BP (mmHg) 78±2 79±14

Baseline Heart Rate (bpm) 57±10 62±5

Peak Stress Heart Rate (bpm) 120±7 116 1 4

Fasting glucose (mmol/L) 7.1±2.4 5.1±0.6

HOMA IR 14.1±9.7 3.9±1.6

Total Cholesterol: HDL 3.0±0.2 3.0±0.8

HbA1C (mmol/mol) 52±19 37±2

Abstract 125 Table 2 Echocardiographic and CMR Data

T2D (n=3) Controls (n=5)

Echocardiographic

Data

E/A 0.99 ± 0.28 0.92 ± 0.20

Average E/E' 15.17 ± 7.73 8.50 ± 3.84

CMR Data

LV EDVi (ml/m2) 101.5 ± 43.8 82.6 ± 8.9

LVEF (%) 53.0 ± 21.7 59.9 ± 4.1

LV Mass Index (g/

m2)

66.0 ± 23.0 63.7 ± 13.0

LV Mass/Volume

(g/ml)

0.66 ± 0.05 0.76 ± 0.09

LV EDV: Left Ventricular End Diastolic Volume Index; LVEF: Left Ventricular Ejection
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2019 to 31st January 2021. Normal working hours is defined
as 9am to 5pm during weekdays except UK Bank holidays.
Results - Of 1178 episodes of heart failure admission, there
were 140 inpatient deaths (11.9%). Median age at admission
was 80 [interquartile range 70, 86]. 48 (4.1%) were COVID
positive, 34% negative. 60.4% were not tested. 405 patients
were admitted over the weekend/bank holiday (34.4%) . The
other 773 patients (65.6%) were admitted during normal
working hours (9am to 5pm during weekdays). The length of
stay is not significantly different whether patients are admitted
over weekend /bank holidays or during normal working hours
{median 11 days [5, 19] vs 11 days [5,21] admitted during
normal working hours, p=0.48}. Inpatient mortality in
patients admitted with heart failure over the weekend/bank
holiday was 1.3 times higher, but this apparent increased risk
was not statistically significant (95% confidence interval of the
odds ratio=0.98-1.8, Fisher exact 2-tailed p= 0.2).
Conclusion There is no significant difference in inpatient mor-
tality between patients admitted with heart failure during nor-
mal working hours or during weekends and bank holidays.
Future research will explore reasons (including the use of evi-
dence based drugs, timely diagnosis with echocardiography
and the impact of COVID).
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Introduction In patients with heart failure with reduced ejec-
tion fraction (HFrEF), a raised serum parathyroid hormone
(PTH) level is associated with increased morbidity and mortal-
ity. Previous studies suggest that PTH levels correlate with
peak VO2 and markers of endothelial dysfunction in HFrEF.
We examined the role of PTH in the pathophysiological dif-
ference between response and non-response to cardiac
resynchronisation therapy (CRT) in HFrEF.

Methods All patients met National Institute for Health and
Care Excellence criteria for CRT implantation and were pro-
spectively recruited from a single centre. A positive response
to CRT was defined as an improvement in all four of the fol-
lowing domains: 1) a greater than 1ml/kg/min increase in
peak VO2; 2) a 10% reduction in left ventricular end-systolic
volume (LVESV); 3) a 10% reduction in symptoms as meas-
ured by the Minnesota living with heart failure questionnaire
(MLWHFQ); 4); over 10% increase in 6 minute walk distance
(6MWD). PTH levels were measured at baseline and at 6
months following CRT. Percentage change in PTH level was
calculated as (6 month PTH level – baseline PTH level)/(base-
line PTH level). Data are presented as mean ± standard error
of the mean. Analyses were performed using IBM SPSS ver-
sion 24. Paired continuous data were compared with paired t
test; unpaired continuous data with independent sample t test.
Tests were 2-tailed. p<0.05 was considered statistically
significant.
Results A total of 19 patients were studied (9 responders, 10
non-responders; 95% male, age 70 ± 1.9 years). At baseline,
there was no significant difference in estimated glomerular fil-
tration rate (64.1 ± 3.2 ml/min/1.73m2 in responders, 58.3 ±
3.9 ml/min/1.73m2 in non-responders; p=0.27), corrected
serum calcium level (2.31 ± 0.02 mg/dL in responders, 2.36
± 0.02 mg/dL in non-responders; p=0.13), or serum 25-
hydroxy vitamin D levels (56.5 ± 6.8 ng/mL in responders
and 45.1 ± 12 ng/mL in non-responders; p=0.44) in between
the two groups. At baseline, PTH levels in responders were
85.4 ± 9.9 pg/mL, compared to 63.4 ± 9.8 pg/mL in non-
responders (p=0.06). At 6 months, PTH levels in responders
were 72.3 ± 11.5 pg/mL, compared to 87.8 ± 10.7 pg/mL in
non-responders (p=0.2). There was a significant difference in
the percentage change in PTH levels between responders (an
average reduction of 16 ± 3.6 %) and non-responders (an
average increase of 38 ± 3.4 %) (p=0.002) (figure 1A). All
responders had a decrease in serum PTH level at 6 months,
whereas 8 out of 10 non-responders had an increase in serum
PTH levels at 6 months (figure 1B).
Conclusion This small, single-centre study suggests that a posi-
tive response to CRT is associated with a reduction in serum
PTH levels at 6 months following the procedure. Conversely,
non-response to CRT is generally characterised by an increase
in PTH levels at 6 months. The pathophysiological role of
PTH in CRT response warrants further investigation.
Conflict of Interest Nil.
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