
thickness were similar between the HCM groups. HCM-DM
displayed a greater degree of fibrosis burden with higher scar
percentage, and lower global longitudinal strain compared to
the isolated HCM. PCr/ATP was similarly decreased in the
HCM-DM and DM (HV:2.17±0.49, DM:1.61±0.23,
HCM:1.93±0.38, HCM-DM:1.54±0.27; p=0.0003). HCM-
DM had the lowest stress myocardial blood flow (HV:2.06
±0.42 ml/min/g, DM:1.78±0.45 ml/min/g, HCM:1.74±0.44
ml/min/g, HCM-DM:1.39±0.42 ml/min/g; p=0.004).
Conclusions We show for the first time that HCM patients
with DM comorbidity display greater reductions in myocardial
energetics, perfusion, contractile function and higher myocar-
dial scar burden and serum NT-proBNP levels compared to
patients with isolated HCM despite similar LV mass and wall
thickness and presence of sarcomeric mutations. These adverse
phenotypic features may be important components of the
adverse clinical manifestation attributable to a combined pres-
ence of HCM and DM.
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Introduction The cardiac manifestations of Fabry disease are
the leading cause of death, but risk stratification remains inad-
equate. Identifying patients who are at risk of adverse cardiac
outcome may facilitate more evidence-based treatment guid-
ance. Contemporary cardiovascular magnetic resonance imag-
ing (CMR) biomarkers have become widely adopted but their
prognostic value remains unclear. Our objective was to
develop, internally validate, and evaluate the performance of,

a prognostic model, including contemporary deep phenotyp-
ing, which can be used to generate individual risk estimates
for adverse cardiac outcome in patients with Fabry disease.
Methods Longitudinal prospective cohort study of 200 consec-
utive patients with Fabry disease undergoing clinical CMR.
Median follow-up 1,640 (987 – 2,293) days. Prognostic mod-
els were developed using Cox proportional hazards modelling.
Outcome was a composite of adverse cardiac events. Model
performance was evaluated.
Results The highest performing, internally validated, parsimoni-
ous multivariable model included age, native myocardial T1
dispersion (standard deviation of per voxel myocardial T1
relaxation times – Figure 1), and indexed left ventricular
mass. Median optimism-adjusted c-statistic across 5 imputed
model development datasets was 0.77. Model calibration was
excellent across the full risk profile. A risk calculator, which
provides 5-year estimated risk of adverse cardiac outcome for
individual patients, including males and females, was generated
(Figure 2 - survival free of the composite outcome according
to predicted probability divided into three quantiles according
to predicted probability).
Conclusion This study developed and internally validated a
risk prediction model that accurately predicts 5-year risk of
adverse cardiac outcome for individual patients with Fabry dis-
ease, including males and females, which could easily be inte-
grated into clinical care. External validation is warranted.

Abstract 148 Figure 1 Representative examples of mid-left
ventricular stress perfusion maps from a healthy volunteer (first
column), a patient with DM (second column), a patient with HCM (third
column) and a patient with HCM-DM (fourth column)

Abstract 149 Figure 1

Abstract 149 Figure 2
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Introduction The underlying pathophysiology of Post-COVID-
19 syndrome remains unknown, but increased cardiometabolic
demand and state of mitochondrial dysfunction have emerged
as candidate mechanisms. Cardiovascular magnetic resonance
(CMR) provides insight into pathophysiological mechanisms
underlying cardiovascular disease and 31-phosphorus magnetic
resonance spectroscopy (31P-MRS) allows non-invasive assess-
ment of the myocardial energetic state. We sought to assess
whether Post-COVID-19 syndrome is associated with abnor-
malities of myocardial structure, function, perfusion and tissue
characteristics or energetic derangement. (Figure 1)Methods-
Prospective case-control study. A total of 20 patients with a
clinical diagnosis of Post-COVID-19 syndrome (seropositive)
and no prior underlying cardiovascular disease (CVD) and ten
matching controls underwent 31P-MRS and CMR at 3T at a
single time point. All patients had been symptomatic with
acute COVID-19, but none required hospital admission.
Results- Between the Post-COVID-19 syndrome patients and
matched contemporary controls there were no differences in
myocardial energetics (phosphocreatine to ATP ratio), in car-
diac structure (biventricular volumes, left ventricular mass),
function (biventricular ejection fractions, global longitudinal
strain), tissue characterization (T1 and extracellular volume
[ECV] fraction mapping, late gadolinium enhancement) or

perfusion (myocardial rest and stress blood flow, myocardial
perfusion reserve). (Table 1) One patient with Post-COVID-19
syndrome showed subepicardial hyperenhancement on the late
gadolinium enhancement imaging compatible with prior myo-
carditis, but no accompanying abnormality in cardiac size,
function, perfusion, ECV, T1, T2 mapping or energetics. This
patient was excluded from statistical analyses. Conclusion- In
this study, the overwhelming majority of patients with a clini-
cal Post-COVID-19 syndrome with no prior CVD did not
exhibit any abnormalities in myocardial energetics, structure,
function, blood flow or tissue characteristics.
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Introduction The pathophysiology of diabetic cardiomyopathy
has yet to be established although pre-clinical studies suggest a
role for altered myocardial calcium handling. Manganese-
enhanced magnetic resonance imaging (MEMRI) is a novel
non-invasive method of assessing in vivo myocardial calcium
handling. The purpose of this study was to investigate
whether myocardial calcium handling is impaired in patients
with either type 1 or type 2 diabetes mellitus in the absence
of underlying heart disease.
Methods In a prospective case-control study, patients with
type 1 (n=19) or type 2 (n=10) diabetes mellitus and healthy
volunteers (n=15) underwent MEMRI. Participants with prior
coronary artery disease, cardiomyopathy or an abnormal elec-
trocardiogram were excluded. Manganese dipyridoxyl diphos-
phate (0.1 mL/kg) was administered over 10 min and

Abstract 150 Table 1 Comparison of 31P-MRS and CMR findings
between patients with Post-COVID-19 syndrome and healthy
volunteers

Variable Healthy volunteers

(n=10)

Post-COVID-19

Syndrome

(n=19)

p-

value

PCr/ATP ratio 2.11±0.5 2.24±0.4 0.49

LV end diastolic volume index

(ml/m2)

87±20 81±10 0.43

LV ejection fraction (%) 64±4 61±4 0.07

RV end diastolic volume index

(ml/m2)

93±23 83±13 0.24

RV ejection fraction (%) 55±8 57±6 0.49

Global longitudinal strain (%) -13.3±2.3 -11.9±3.7 0.21

Mean T1 (ms) 1206±64 1158±114 0.15

Extra-cellular volume (%) 25±2.3 22±4.5 0.03

T2 (ms) 39±2.4 40±2.9 0.46

MPR 3.1±0.9 3.0±0.8 0.89

Continuous variables are expressed as mean (SD) or median (IQR) and categorical variables
as number (%). PCr/ATP=phosphocreatine and adenosine triphosphate ratio; LV=left ven-
tricular; ml/m2=milliliters per square meter of body surface area; RV=right ventricular;
ms=milliseconds; MPR=myocardial perfusion reserve.

Abstract 150 Figure 1 Evaluation of Cardiac Involvement in Post
COVID-19 Syndrome
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