
ejection fraction (EF) increased. In patients, LVEDV and
LVESV decreased on exercise, with an increase in LVSV and
LVEF. RVEDV increased in size with a trend for ESV to be
higher than at rest. RVSV and RVEF remained unchanged.
Between groups, at rest, LVESV and LVSV were lower in
patients with no significant differences in RV function. How-
ever, on exercise, patients had a significantly higher RVESV
and lower RVSV and RVEF, compared to HCs. Conclusion:
Exercise CMR is a sensitive, accurate test which can deter-
mine physiological changes in RV and LV function. We have
shown that on exercise, when compared to HC, the LV in
patients with iPAH decreases in size, the RV increases in size
and RV dysfunction becomes apparent which was otherwise
not present at rest. This could potentially be valuable in the
assessment of response to treatment and prognosis in patients
with iPAH.
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Introduction Carcinoid heart disease (NET-CHD) is a frequent
and adverse complication of carcinoid syndrome due to right
ventricular (RV) failure. Medical therapy alone has a 2-year
survival of approximately 20% and while surgical valve
replacement is effective in improving symptoms and may
increase survival, peri-operative risk remains approximately
15–20%. Transthoracic echocardiography (TTE) is considered
the gold standard for assessment of NET-CHD and data on
the role of cardiac magnetic resonance imaging (CMR) are
limited despite recognised advantages in assessment of the
right heart. The aim of this study was to assess the role of
CMR in assessment of NET-CHD.
Methods This is a retrospective cohort study of 50 consecutive
patients with proven NET referred with elevated NT pro-BNP
to the European Centre of Excellence for Neuroendocrine
Tumours in Birmingham between 2005–2015. At referral, all
subjects underwent comprehensive left ventricular (LV) and RV
assessment with CMR (1.5T Siemens Avanto), including defor-
mation (Tissue Tracking, cvi42® Circle Cardiovascular Imag-
ing), and late gadolinium enhancement (LGE).
Results In total, 36 patients were diagnosed with NET-CHD
and 14 without (CHD-neg). Right sided valve disease was uni-
versal in NET-CHD: severe tricupid regurgitation (97%),
severe pulmonary regurgitation (86%). On CMR, RV end-dia-
stolic volume (EDV) and end-systolic volume (ESV) were
increased (120 ± 30ml/m2 vs. 67 ± 14 ml/m2, p < 0.01; 49
± 20ml/m2 vs. 11 ± 3ml/m2, p < 0.01) but with no differ-
ence in RVEF (60 ± 14% vs. 60 ± 9% p = 0.92). There
was early evidence of ventricular-ventricular interaction, with
reduction in both LVEDV (53 ± 16ml/m2 vs. 72 ± 16 ml/
m2, p < 0.01) and LVESV (19 ± 10 ml/m2 vs. 28 ± 16ml/
m2, p < 0.05) in NET-CHD, but no difference in LV ejection
fraction (67 ± 8% vs. 63 ± 14%, p = 0.3). There was no
difference in LV global longitudinal strain (GLS) or circumfer-
ential strain (GCS) between groups. RV LGE indicative of
endocardial plaques was present in 6/36 (17%) but not
observed in CHD-neg. Diffuse LV LGE was present 5 NET-

CHD patients. Over follow up (median 1.3 years [0.6–3.1]),
20 patients with NET-CHD died. These patients had a lower
GCS (14.8 ± 4.6% vs. 18.2 ± 4.4%, p < 0.05) and lower
GLS (14.7 ± 4.7% vs. 18.3 ± 4.4%, p < 0.05) on CMR but
no difference in LVEF, RVEF, LV volumes, RV volumes or
NT-proBNP. In a logistic regression model, LV GLS remained
an independent predictor of death.
Conclusion Significant increase in RV size and the presence of
RV plaques are measurable on CMR early following referral
with NET-CHD. This is sufficient to adversely affect LV filling
and global deformation, which may contribute to effort intol-
erance and adverse cardiovascular outcomes.
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Introduction Anthracyclines are one of the most widely used
chemotherapeutic agents. However, their use has been limited
due to significant risk of cardiotoxicity. This has been
reported in 6.2% of adult patients with haeamatological malig-
nancies. Early-onset cardiotoxicity is by far the commonest,
occurs within the first year following treatment and manifests
as a form of dilated cardiomyopathy. Early detection with
imaging, even in asymptomatic patients, and appropriate treat-
ment with anti-failure medication leads to recovery of left
ventricular function (LVEF) in up to 82% of patients. This
highlights the need for a consensus strategy to guide monitor-
ing frequency and duration in the long-term management of
these patients. We conducted a quality improvement project to
review the current practice in the Haematology department of
our Trust.
Methods We identified patients with haematological malignan-
cies that were commenced on anthracycline-based chemother-
apy regimens between March 2014 and August 2015.

We collected data regarding pre and post-chemotherapy
imaging with echocardiograms and compared our findings
against the recommendations of the “ESMO Clinical Practice
Guidelines”. These suggest that all patients should have serial
monitoring of their LVEF at baseline and at 3-monthly inter-
vals for the first year post-treatment.

In addition, we performed a qualitative analysis to review
the management of the patients with abnormal echocardio-
grams both pre and post-chemotherapy.
Results We identified a total of 83 patients, of which 74.7%
were treated with doxorubicin-based chemotherapy.

The majority of patients (96.4%) had a baseline echocardio-
gram to assess LVEF prior to chemotherapy. However, only
29 patients (34.9%) had imaging post-chemotherapy. Unfortu-
nately, in the majority (n = 18) this was requested due to
symptoms rather than as part of serial monitoring.

Of our cohort, six patients had a degree of left ventricular
systolic dysfunction (mild to moderate) prior to chemotherapy
but proceeded without any cardiology input. Of these, only
50% had an echocardiogram post-chemotherapy.
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