
heart disease in 63% and 23% had diabetes mellitus. Patients were
optimally treated (84% on b-blockers, 88% on ACE inhibitors, and
46% on spironolactone). The mean daily dose of furosemide was 60
(3) mg. Very few patients (5%) were sufficient in vitamin D. Patients
with worse symptoms as measured by NYHA status had lower
vitamin D levels and higher PTH levels (Abstract 106 figures 1 and
2). There was also a negative relationship between furosemide dose
and vitamin D (Abstract 106 figure 3) and, in an unselected subset of
160 patients (mean peak oxygen uptake (pVo2) 16.6 (0.5) ml/kg/
min), there was a positive relationship between pVo2 and vitamin D
(Abstract 106 figure 4). Patients with diabetes had lower vitamin D
levels than non-diabetics (p<0.001) and there was a negative
correlation between vitamin D and fasting glucose levels (r¼0.13;
p¼0.02). There was no relationship between vitamin D levels
and age, calcium, creatinine or CRP, and no differences between
those patients taking and those not taking b-blockers and ACE
inhibitors. In 8 unselected patients we found a negative
relationship between tumour necrosis factor-alpha (TNF-a) levels
and vitamin D (r¼0.62; p¼0.05). Although there was no relation-
ship between vitamin D levels and baseline LVEF, in a subgroup of
150 patients followed up one year after titration to optimal CHF
therapy, there was a significant positive relationship between
change in LV dimensions and vitamin D levels at the time of the
baseline scan (p<0.05).
Conclusions The vitamin D-PTH axis is abnormal in CHF, related to
the severity of the condition. Our data suggest that reverse
remodelling in response to optimal drug titration is greater in those
with higher vitamin D levels. Whether vitamin D deficiency is
causally related to CHF remains unknown and requires a long-term,
randomised, placebo-controlled study in CHF patients with efficacy
and mechanistic outcomes, using a dose of vitamin D capable of
normalising both vitamin D and PTH levels.

Abstract 106 Figure 1

Abstract 106 Figure 2

Abstract 106 Figure 3

Abstract 106 Figure 4

107 EXPANSION OF THE RED CELL DISTRIBUTION WIDTH AND
EVOLVING IRON DEFICIENCY AS PREDICTORS OF POOR
OUTCOME IN CHRONIC HEART FAILURE

doi:10.1136/heartjnl-2011-300198.107

1N Aung, 1H Z Ling, 1,2S Aggarwal, 1,2J Flint, 1,2S Weissert, 1,2A Cheng, 1T Richards,
3D P Francis, 3J Mayet, 1,2M Thomas, 1,2,4D O Okonko. 1University College London
Hospital, London, UK; 2The Heart Hospital, London, UK; 3International Center for
Circulatory Health, NHLI Imperial College London, London, UK; 4NHLI Imperial College,
London, UK

Background Red cell distribution width (RDW) is a surrogate of
many aberrations (inflammation, malnutrition, iron deficiency (ID))
that may drive chronic heart failure (CHF) progression. While an
elevated RDW and iron deficiency at baseline predict mortality in
CHF, little is known about the prognostic implications of their
temporal trends.
Methods We analysed the relation of red cell indices on first
consultation and over time with mortality in 274 outpatients with
CHF (mean (6SD) age 70614 years, LVEF 2868%, NYHA class
261, 54% ischaemic). The combination of a rising RDW and a
falling mean cell volume (MCV) identified evolving ID.
Results On initial consultation, an RDW >15%, Hb<12.5 g/dl, and
MCV <80 fl were evident in 41%, 46%, and 8% of patients. Over a
median (6IQR) follow-up of 15617 months, 60 (22%) patients
died. On Cox proportional hazards analyses, a higher RDW inde-
pendently predicted increased mortality (HR 1.21, p<0.0001). Over
time, 51%, 58%, 40%, and 23% of patients had a rise in RDW, a fall
in Hb, a fall in MCV, and evolving ID, respectively. A rising RDW
predicted death (HR 1.18, p¼0.002) independently of baseline
RDWs and changes in Hb, with an absolute increase >1% conferring
a twofold escalated risk of mortality (Abstract 107 figure 1A).
Evolving ID was also associated with poorer survival (HR 2.89,
p<0.0001, Abstract 107 figure 1B).
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Abstract 107 Figure 1

Conclusions An expanding RDW and evolving iron deficiency over
time predict an amplified risk of death in CHF and could be utilised
for risk stratification or therapeutically targeted to improve
outcomes.

108 4D-FLOW CMR DEMONSTRATES THE REGIONAL
DISTRIBUTION OF AORTIC FLOW DISTURBANCE IN
MARFAN SYNDROME

doi:10.1136/heartjnl-2011-300198.108

1A Pitcher, 1T E Cassar, 1J Suttie, 1J M Francis, 2P Leeson, 3E Blair, 4B P Wordsworth,
5J C Forfar, 6M Markl, 1S N Neubauer, 7S E Petersen. 1Oxford Centre for Clinical
Magnetic Resonance Imaging, Oxford, UK; 2Department of Cardiovascular Medicine,
University of Oxford, Oxford, UK; 3Department of Clinical Genetics, Churchill Hospital,
Oxford, UK; 4Nuffield Department of Medicine, University of Oxford, Oxford, UK; 5John
Radcliffe Hospital, Oxford, UK; 6University Hospital, Freiburg, Germany; 7Centre for
Advanced Cardiovascular Imaging, William Harvey Research Institute, London, UK

Background Marfan syndrome (MFS) commonly leads to progres-
sive aortic dilation, aneurysm formation and aortic dissection,
particularly at the aortic sinuses (w60% of dissections), and
descending thoracic aorta (w30% of dissections). Abnormal aortic
blood flow patterns may contribute to the enlargement and
dissection of an inherently weak aorta, or to late complications after
aortic dissection.
Methods 18 patients with MFS (3 with a prior history of aortic
dissection and aortic root surgery, 15 with no such history) and 18
healthy volunteers matched for age, sex and height underwent CMR
at 3T, using a time-resolved 3-dimensional flow technique. The aorta
was segmented into regions on the basis of anatomic features
(Abstract 108 figure 1A). Each segment was visualised using
streamlines (Abstract 108 figure 1B) and particle traces, and was
rated as normal or abnormal, (defined as the presence of turbulent
flow vortices) and, where abnormal, extent of abnormality was
classified on a 4-point scale determined by the extent of radial
involvement of the aortic lumen. Wall shear stress (WSS) quantifi-
cation was undertaken at predefined aortic locations (Abstract 108
figure 1A).

Abstract 108 Figure 1 A. Planes for aortic segmentation and WSS
quantification. B. Flow visualisation in a healthy volunteer. C. Flow
visualisation in a patient with prior aortic dissection fulfilling the Ghent
Criteria for Marfan syndrome.

Results Significant vortical flow in any segment (defined as flow
disturbance occupying more than one half of the aortic lumen) was
present in all patients with MFS, but in only 7/18 controls
(p<0.0005). The severity of flow disturbance was greater in MFS
patients than controls (median severity score 3 for Marfan patients,
1 for controls, p<0.0005). There was marked regional variation in
the prevalence of major flow disturbance (Abstract 108 figure 2),
with the sinuses of Valsalva and proximal descending aorta being
most frequently affected. Prior repaired aortic dissection was asso-
ciated with marked abnormalities of blood flow (Abstract 108 figure
1C), with corresponding increases in axial WSS within the true
lumen of the dissected aorta (typical axial WSS in the dissected
ascending aorta was +0.9 N/m2, compared to +0.54 N/m2 in
healthy controls). Aortic flow disturbance in MFS was of one of
three types: Type A: flow disturbance confined to the sinuses of
Valsalva, Type B: flow disturbance confined to the proximal
descending aorta, Type C: flow disturbance in both the sinuses of
Valsalva and the proximal descending aorta.

Abstract 108 Figure 2 Prevalence of vortical flow disturbance
occupying >50% luminal diameter for each aortic region for Marfan
patients and controls.

Conclusion Patients with MFS commonly show aortic flow
disturbance. The sinuses of Valsalva and proximal descending aorta
are most frequently affected. Flow disturbance can be categorised
into one of three categories, and we anticipate that flow abnor-
malities within a segment will predict progressive aortic dilation and
dissection in an ongoing follow-up study.

109 3T MRI OF ACUTE ATHEROSCLEROTIC PLAQUE RUPTURE
AND DOWNSTREAM EMBOLIC INJURY

doi:10.1136/heartjnl-2011-300198.109

A C Lindsay, L Biasiolli, J M Lee, I Kylintireas, H Watt, W Kuker, A Handa,
M D Robson, S Neubauer, J Kennedy, R P Choudhury. University of Oxford, Oxford, UK

Introduction Luminal stenosis is a poor predictor of the risk posed by
any given atherosclerotic plaque, therefore current angiographic
imaging techniques cannot reliably determine which patients are
most likely to suffer future ischaemic events. However, MRI may be
able to detect features of atherosclerotic plaque rupture that have
been associated with an increased risk of recurrent athero-
thrombosis.
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