
10 CARDIAC ALTERATIONS AFTER RENAL TRANSPLANT;
CONTOVERSIES UNRAVELLED BY CARDIAC MRI

Manvir K Hayer*, Anna M Price, Shanat Baig, Boyang Liu, Jonathan N Townend, Charles J
Ferro, Richard P Steeds, Nicola C Edwards. Queen Elizabeth Hospital Birmingham

10.1136/heartjnl-2017-311726.10

Background Successful kidney transplantation is associated
with reduced cardiovascular (CV) morbidity and mortality
compared to patients who remain on dialysis but is higher
than in the general population. Longitudinal data reporting
changes in uremic cardiomyopathy after renal transplant are
conflicting; studies with echo have reported regression of left
ventricular (LV) hypertrophy and improved systolic function
but have not been replicated using cardiac MRI which is vol-
ume independent and does not depend on geometric assump-
tions. The CV response early after transplant with restoration
of normal renal function have not been reported. The aim of
this study was to assess changes in LV structure and function
before and acutely (<8 weeks) after renal transplantation in
patients with end-stage kidney disease (ESKD).
Method All subjects were prospectively recruited prior to live-
donor kidney transplantation. Patients had no history of CV
disease or diabetes and underwent cardiac MRI pre-operatively
and within eight weeks post-operatively. Stress echocardiogra-
phy or a myocardial perfusion scan was performed to exclude
ischaemic heart disease. Haemodialysis patients were scanned
on the day after dialysis, and peritoneal dialysis patients were
scanned at their dry weight. Cardiac MRI data were analysed
using CVi42 (Calgary, Canada).
Results In total 10 patients were studied (male gender 70%,
age 45 years [30-60], dialysis 40%). Cardiac MRI data is pre-
sented in Table 1. Pre-operative studies demonstrated; median
left ventricular mass 82 g/m2 with 6 patients reaching criteria
for LV hypertrophy. Increased segmental wall thickness
>11 mm in 8 patients. Mean LV ejection fraction (LVEF)
66%±10, only 2 patients had mild LV impairment (LVEF

50%–55%). The mean estimated glomerular filtration rate
(eGFR) increased from 11 ml/min/1.73 m2 to 53 ml/min/
1.73 m2 after transplantation without a change in body
weight. Left ventricular and atrial volumes decreased at follow
up without a change in LV mass. The reduction in indexed
left ventricular diastolic volume (LVEDVi) was associated with
an increase in ejection fraction (EF) (r=�0.810, p<0.001),
and with an increased MAPSE (r=�0.868, p=0.001).
Discussion A reduction in LV volumes acutely after renal trans-
plantation is associated with improved prognostic markers of LV
function and atrial size. Patients with ESKD are chronically fluid
overloaded even at dry weigh. Cardiac MRI is the method of

Abstract 9 Figure 1 Electrocardiogram of a non-responder during symptomatic adenosine administration

Abstract 10 Table 1 Cardiac MRI data for the change in left
ventricular volumes, mass and function between pre-operative and
follow up scan (<8 weeks post-transplant)

Pre-operative Post-operative Change P Value

LVEDV (ml) 167±79 72±17 �95±66 0.001

LVEDVi (ml/m2) 91±33 72±17 �19±19 0.012

LVESV (ml) 65±41 40±20 �25±29 0.025

LVESV (ml/m2) 33±20 21±9 �12±16 0.044

LV Mass (g) 160 (124 to 189) 164 (113 to 180) �9 (�25 to 9) 0.305

LV Mass Indexed

(g/m2)

82 (60 to 91) 77 (64 to 94) �6 (�13 to 5) 0.185

EF (%) 66±10 72±8 6±7 0.028

MAPSE (mm) 13±2 13±3 0±4 0.813

Left Atrial Volume

Indexed (ml/m2)

51±18 34±12 �14±15 0.012

Global Longitudinal

Strain (%)

�17.7±5.3 �17.7±1.8 �0.01±4.4 0.994

Segmental Wall

Thickness (mm)

14±4 14±2 0±3 0.916

Values are expressed as mean ± SD or median (interquartile range). P Value >0.05
demonstrates significance in change of variable following transplantation.
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choice for longitudinal studies in defining the natural history of
uremic cardiomyopathy after renal transplantation.

Values are expressed as mean±SD or median (interquartile
range). P Value <0.05 demonstrates significance in change of
variable following transplantation.
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Introduction Effort tolerance is impaired in end stage kidney
disease. Peak oxygen uptake (VO2peak) has been shown to be
a powerful predictor of survival in haemodialysis patients. A
low VO2peak and percent predicted VO2 at the anaerobic
threshold (VO2 AT) have also been associated with excess
mortality in patients undergoing kidney transplantation. Data
on effort tolerance and cardiovascular disease in early chronic
kidney disease (CKD) are very sparse though it is well recog-
nised that cardiovascular mortality begins to increase at a glo-
merular filtration rate (eGFR) of about 75ml/min/m2.
Methods This study examined effort tolerance, cardiac struc-
ture and function in 60 patients with CKD (stages 2 to 5)
without known cardiovascular disease or diabetes. All patients
underwent a cardiopulmonary exercise bicycle test using an
individualised ramp protocol. Myocardial ischaemia was
excluded by exercise stress echocardiography or 99m techne-
tium tetrofosmin single photon electron computed tomogra-
phy. Lung disease was excluded by formal lung function
testing. Cardiac magnetic resonance imaging without gadoli-
nium contrast was used to assess cardiac function and struc-
ture. The Kruskall Wallis test was used to compare the
difference in mean values across stages of CKD. Correlation
coefficients were measured to look for trends between contin-
uous variables.
Results Table 1 shows the baseline characteristics per CKD
stage. Percent predicted peak VO2 was negatively associated
with eGFR (r=�0.358, p=0.007) even after correction for
age and haemoglobin (p=0.005). NT pro-BNP was negatively
associated with eGFR (r=�0.586, p=0.001), even after similar
correction (p<0.001). The percent predicted VO2 at the anae-
robic threshold was also negatively associated with worsening
eGFR (r=0.282, p=0.039). Exercise capacity (VO2 AT) was
negatively associated with increasing LV mass (r=�0.382,
p=0.006) but there was no significant association with left
ventricular (LV) size, ejection fraction or global longitudinal
strain.
Discussion and implications Effort tolerance falls from the ear-
liest stages of CKD in association with a progressive increase
in LV mass and NT pro-BNP. This is the first study to exam-
ine exercise capacity in patients with early stage CKD in
whom coronary artery disease has been excluded, and further
study is needed to confirm whether the reduction in exercise
capacity is a reflection of diastolic impairment and myocardial
fibrosis that characterise end-stage kidney disease.

Abstract 11 Table 1 Baseline demographics across each stage of
CKD

CKD

stage 2

n=14

CKD

Stage 3

n=17

CKD

Stage 4

n=9

CKD

Stage 5

n=21

P

Value

Age (years) 59 (45–67) 65 (54–67) 57 (53–69) 46 (33–58) 0.14

Male 8 (57%) 10 (59%) 6 (67%) 11 (55%) 0.912

Hg (g/L) 134±38 135±11 130±15 107±47 0.003

NT-pro BNP 68±70 156±152 189±115 631±651 0.001

EF (%) 71±7 70±6 68±10 69±9 0.913

LVMi (g/m2) 62±13 60±15 62±9 84±38 0.01

% Predicted VO2

at Peak

84 (77–109) 86 (82–94) 80 (73–88) 73 (62–91) 0.019

% Predicted VO2

at AT

55 (42–69) 61 (55–66) 49 (41–56) 46 (39–60) 0.023

RER 1.19±0.05 1.17±0.11 1.18±0.08 1.18±0.12 0.915

Resting global

longitudinal strain

(%)

�18.8±2.1 �18.0±2.4 �17.9±1.9 �19.5±3.1 0.320

Data are presented as median an interquartile range, or mean and standard deviation. A p
value of <0.05 demonstrates significance at the 95% confidence interval using the Kruskall
Wallis test.

Abstract 11 Graph 1 The association between eGFR and% predicted
VO2. Lines represent the line of best fit and 95% confidence intervals.

12 CHARACTERISATION OF CLOZAPINE REFERRALS TO A
TERTIARY CARDIOLOGY UNIT

1George Joy*, 2Mark Bolstridge, 2Eromona Whiskey, 3TA McDonagh, 4Sukhi Shergill,
5Carla Plymen. 1King’s College Hospital; 2South London and Maudlsey NHS Foundation
Trust; 3Cardiology Department, King’s College Healthcare NHS Foundation Trust; 4Institute
of Psychiatry, Psychology and Neuroscience, King’s College London and Maudsley Hospital
London; 5Imperial College Healthcare NHS Trust

10.1136/heartjnl-2017-311726.12

Introduction Clozapine is an essential tool in the psychiatric
armoury: It is the most effective antipsychotic drug and is rec-
ommended standard treatment in those with refractory psy-
chotic disorders. The potential risk of cardiac toxicity means
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