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Abstract

Objective: Cardiac troponin-I (cTnI) levels in the potential heart transplant donor may be a marker of heart dysfunction and predictive of
recipient outcome.We studied the prevalence of cTnI elevation, its associationwith heart function and usability and its relationshipwith the time
duration from coning.Methods: In a prospective study, cTnI measurement, Swan—Ganz catheterisation and transthoracic echocardiography were
performed at initial assessment in 79 potential heart donors (mean age 43 � 13.1 years). All donors were then managed according to a strict
algorithm to optimise cardiac function, some receiving hormonal therapy as part of a randomised trial. Donor heart suitability for transplantation
was assessed after 7 h of management. The association of cTnI with initial functional indices was assessed and outcome compared for donors
categorised according to cTnI level �1 mg l�1 or >1 mg l�1. Results: Serum cTnI levels negatively correlated with initial cardiac index (CI)
( p = 0.003), right ( p < 0.001) and left ventricular ejection fraction (p = 0.001) and positively with LV Tei index (p = 0.003). Serum cTnI was
>1 mg l�1 in 29/79 donors. Higher CVP (10 � 5.1 vs 7.9 � 2.9; p = 0.026) and PAWP (12 � 5.4 vs 8.1 � 3.1; p = 0.002), lower cardiac index
(2.7 � 1.1 vs 3.6 � 0.9; p = 0.001) and fractional shortening ( p < 0.01) and worse wall motion score index (p < 0.01) were observed in the cTnI
>1 mg l�1 group. CTnI and functional markers correlated with the time duration from coning. Conclusion: The donor cTnI level represents a
biochemical surrogate of functional donor heart assessment. High cTnI is associated with worse donor heart function and may act as a prompt for
detailed assessment and optimisation.
# 2009 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Heart transplantation (HTx) is an established treatment
option for patients with end-stage heart failure but, as HTx
numbers have been declining, there is a need to explore the
existing donor pool to maximise activity [1]. Although donor
heart assessment remains a critical factor in determining
post-transplant outcome, the criteria for donor heart
selection are ill defined and some hearts that appear
unacceptable on initial data may in fact become satisfactory
for transplantation. Brain-stem death (BSD) may cause
myocardial injury through various mechanisms, which if
undetected may lead to primary graft dysfunction (PGD) and
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death of the recipient [2]. Despite best attempts to match
the donor to the recipient, PGD remains the major cause for
30-day mortality [1]. In an attempt to stratify the suitability
of donor hearts for transplantation a number of biomarkers
have been studied [3,4]. Among these are cardiac troponins,
markers of myocardial injury or infarction and an important
prognostic index in ischaemic heart disease and advanced
heart failure [5]. Elevated troponins have been correlated
with donor heart dysfunction and may predict adverse
recipient outcome, being associated in some studies with
increased risk of early graft failure and increased rates of
inotrope requirement post-transplantation and post-trans-
plant rejection [6—10] However, this association remains
controversial as equivalent outcomes have been achieved in
other studies with no increased risk of rejection [11—13]. The
objectives of this study were to evaluate the prevalence of
cardiac troponin-I (cTnI) elevation in heart donors, its
relationship to donor heart function and time from coning,
its predictive value of donor heart suitability and post-
transplant recipient outcome in a prospective study.
urgery. Published by Elsevier B.V. All rights reserved.
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2. Materials and methods

2.1. Donor management and data collection

This report represents a sub-study of a prospective
randomised double blind trial of hormonal replacement
therapy in heart and lung donors conducted between January
2004 and April 2006 [14]. Donors were randomised to receive
T3 (0.8 mg kg�1 IV bolus followed by 0.113 mg kg�1 h�1 IV
infusion); MP (1000 mg as a single IV bolus), both T3 and MP or
placebo (dextrose 5%) following an initial comprehensive
assessment of cardiopulmonary function including blood
sampling for cTnI. The study population included potential
heart donors aged �16 years and �65 years with confirmed
permission for heart donation and without a confirmed history
of ischaemic heart disease or major thoracic trauma.
Following consent for donation, consent for the study was
obtained from the next of kin. The trial was conducted
independently of whether donor hearts were provisionally
accepted for transplantation. As soon as feasible following
identification, the donors were attended by a research fellow
trained in donor management. Blood samples were collected
prior to the initiation of donormanagement, initially stored on
ice and within 8 h were centrifuged, serum collected and
stored at �70 8C for later core laboratory batch analysis.
Following initial sampling, a pulmonary artery flotation
catheter (PAFC; VoLEF catheter-Pulsion Medical UK Ltd.)
and femoral arterial thermodilution catheter (PiCCO, Pulsion
Medical UK Ltd.) were inserted allowing measurement of
cardiac index and right ventricular ejection fraction (RVEF).
Following haemodynamic measurements an echocardiogram
for off-line assessment of left ventricular ejection fraction
(LVEF), fractional shortening, wall motion score and the LV Tei
index was obtained. LV Tei is a Doppler derived index of
myocardial performance that appears less load dependent
than LVEF and has a normal value of 0.39 � 0.05 [15]. The Tei
index is obtained by measuring pulse wave Doppler across the
left ventricular inflow and outflow tract. The following
formula is used to calculate the index: Tei = IVCT + IVRT/ET
(IVCT — isovolumetric contraction time, IVRT — isovolumetric
relaxation time and ET — ejection time). Donors were
randomly assigned to hormonal treatment groups and
haemodynamic management of the donor, directed by the
PAFC monitoring was then commenced according to specific
algorithms to achieve where possible a cardiac index
�2.5 l min�1 m�2 with central venous and pulmonary capillary
wedge pressures (CVP, PCWP) �12 mmHg, mean arterial
pressure 65—85 mmHg and systemic vascular resistance 800—
1200 dynes cm s�5 [16]. Following volume adjustment, any
pre-study inotropes were weaned if possible. In donors
receiving norepinephrine (NE), this was actively weaned and
substituted with vasopressin (VP). This management contin-
ued in the intensive care unit and operating room until
retrieval or end-assessment. Changes in donor organ function
were conveyed to the recipient centres, which had provision-
ally accepted organs for transplantation. The duration of
treatment and timeof coning (detection of fixed dilated pupils
and blood pressure surge) were noted. Haemodynamic studies
were repeated hourly for 3 h and immediately pre-retrieval or
direct inspection. Dysfunctional donor hearts were defined as
those hearts with initial higher filling pressures (CVP and/or
PAWP>14 mmHg), andcardiac index<2.2 l min�1 m�2) � ino-
inotropes or NE >0.06 mg kg�1 min�1. Functional heart
suitability for transplantation was defined as a cardiac index
�2.5 l min�1 m�2 with CVPand PCWP�12 mmHg and absence
of palpable coronary artery disease at end-assessment.

2.2. Recipient data collection

The recipient demographic data, ischaemic time, length
of hospitalisation, use of postoperative mechanical support,
30-day and 1-year outcome were obtained from the UK
Cardiothoracic Transplantation Audit (UKCTA) database.

The study was approved by a multicentre ethical
committee, all involved intensive care units, all cardiac
transplant centres and for each donor written informed
consent was obtained from next of kin.

2.3. Statistical analysis

Data were analysed using SPSS v15.0 (Chicago, IL).
Continuous data were assessed for normality and are
presented as mean � SD or median (inter-quartile range
(IQR)). Normally distributed variables were tested using
independent sample t-test. Skewed data were tested using
non-parametric tests (Mann—Whitney and Kruskal—Wallis
test). Categorical data were analysed using x2 and Fisher’s
exact test. Spearman’s rank correlation, regression and
receiver operating curve (ROC) analyses of cTnI levels with
parameters of cardiac function were performed. As
previous studies [12] have found a cut-off value of cTnI
of 1 mg l�1 to be discriminant, we also compared functional
and outcome parameters for donor hearts with serum cTnI
�1 mg l�1 and cTnI >1 mg l�1. Statistical significance was
assigned to p value �0.05. Univariate and multivariate
analyses (stepwise logistic regression) were used to identify
factors that predicted suitability for transplant at the end
assessment.

3. Results

3.1. Donor demographics

Eighty potential heart donors were recruited into the
study. Study blood samples were drawn in all but one
(positive hepatitis C) donor. The median donor age was 45
(range 36—56) years and 38 (48%) were female. The median
time to initiation of donor management from the time of
clinical coning was 9.8 (25, 75 centiles 6.5—16.1) h. The
donors were managed for a mean period of 6.9 � 1.4 h and
the randomised hormonal treatment administered
5.9 � 1.4 h prior to final functional assessment. The labora-
tory upper reference limit (URL) for cTnI was 0.01 mg l�1 and
all 79 donors exceeded this URL with a median value of
0.25 mg l�1 (IQR 3.06, (25, 75 centiles 0.03, 3.1)). The
distribution of cTnI levels is shown in Fig. 1. Serum cTnI was
>1 mg l�1 in 29/79 (37%) donors and was greater than
10 mg l�1 in 5/29 (17%). There was no difference in any of the
donor demographic parameters between donors with cTnI
�1 mg l�1 or cTnI >1 mg l�1 groups (Table 1) with the
exception of the time from clinical coning to blood sampling.
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Fig. 1. Frequency histogram of cTnI levels in the 79 donors. (Note: the x axis
scale is not linear).
This time duration was significantly shorter in the cTnI
>1 mg l�1 group (8.5 � 5.4 vs 14.5 � 9.1 ( p = 0.006) h).

3.2. Donor haemodynamic parameters

LVEF measurement by transthoracic echocardiography
was available in 47/79 (59%), LV Tei index in 64/79 (81%), wall
motion score 48/79 (61%), cardiac index in 79/79 and
thermodilution RVEF in 79/79. A strong negative correlation
was found between baseline donor cardiac functional
parameters and cTnI levels; LVEF (Spearman’s correlation
r = �0.487, p = 0.001) (Fig. 2a), cardiac index (Spearman’s
correlation r = �0.335, p = 0.003) (Fig. 3a) and RVEF (Spear-
man’s correlation r = �0.414, p < 0.001). The donor LV Tei
index (Spearman’s correlation r = 0.336, p = 0.008 (Fig. 4)
positively correlated with cTnI level indicative of worse
myocardial performance with increased cTnI.

Of the 47 donors with measurable LVEF, this was <50% in
15/47 (32%) donors. In these 15 donors, cTnI was significantly
higher than in those donors with normal LVEF (LVEF >50%)
(4.5 � 3.7 mg l�1, 1.4 � 0.54 mg l�1, p = 0.005). We per-
formed area under the ROC curve (A) analysis to evaluate
the role of a pre-assessment cTnI level >1 mg l�1 in
predicting donor hearts with decreased LVEF (<50%) and
Table 1
Donor demographic parameters.

Parameter cTnI (�1 mg l�1, n = 50)

Age 44.1 (37—55)
Sex (female) 21(42%)

Donor cause of death
Vascular (n) 31 (62%)
Trauma (n) 13 (26%)
Hypoxic brain damage (n) 3 (6%)
CNS infection (n) 3 (6%)
Time to donor management (h) 14.7 � 9.1
Received triiodothyronine 27 (54%)
Received methylprednisolone 24 (48%)
Duration of donor management (h) 6.9 � 1.5
Duration of drug treatment (h) 5.9 � 1.5
Norepinephrine therapy 32 (64%)

Values presented as median (25 and 75 centiles), mean � SD or number (percentag
baseline cardiac index <2.4 l m�2 min�1. It demonstrated
that cTnI was an accurate tool in predicting decreased donor
LVEF (A = 0.794 � 0.075, p = 0.002) (Fig. 2b) and decreased
baseline cardiac index (<2.4 l min�2 min�1)
(A = 0.821 � 0.06, p < 0.001) (Fig. 3b).

The baseline haemodynamic and echocardiographic
parameters were significantly worse in 29 donors with cTnI
>1 mg l�1 than the donors with cTnI <1 mg l�1 (Table 2). In
addition donors with cTnI >1 mg l�1 were receiving higher
doses of inotropes and norepinephrine. Following the
protocol-driven donor management, haemodynamic para-
meters improved significantly and the change in donor
parameters did not differ between the cTnI groups (Table 2).
Administration of hormone replacement alone or in combi-
nation did not affect any of the parameters.

3.3. The relationship of cTnI and function with the time
between coning and assessment

As the time from clinical coning to blood sampling was
significantly lower in the cTnI group >1 mg l�1 we analysed
correlations between coning time, cardiac index, cTnI and
wall motion score index. With an increase in time from
coning, there was a significant positive correlation with
cardiac index (Spearman’s correlation r = 0.261, p = 0.02)
and an inverse correlation with cTnI level (Spearman’s
correlation r = �0.26, p = 0.025) and wall motion score
(Spearman’s correlation r = �0.25, p = 0.04).

3.4. Suitability for transplantation

Twenty-five out of 79 (32%) donor hearts were ultimately
retrieved for transplantation. An additional 15 of the
remaining 54 (28%) hearts were found to meet the suitability
criteria at the end of donor management but were not
transplanted. Of these 15, 5 had been rejected for reasons of
donor age �60 (n = 3), history of hypotension (n = 1) or
inotrope use (n = 1) and 10 were rejected due to an inability
to identify suitable recipients. They were not re-offered at
end-management. The remaining 39 donor hearts were not
retrieved for transplantation due to the presence of coronary
artery disease (n = 20), left heart dysfunction (n = 9) and
right heart dilatation and failure (n = 10). We used baseline
cardiac index, fractional shortening, CTnI �1 mg l�1, cTnI
cTnI (>1 mg l�1, n = 29) p value

42.5 (37—55) 0.59
17(59%) 0.17

20 (69%) 0.62
6 (21%) 0.78
1 (3%) 0.99
2 (7%) 0.99
8.5 � 5.4 0.006
13 (45%) 0.49
15 (52%) 0.82
6.6 � 1.2 0.32
5.7 � 1.1 0.26
17 (59%) 0.06

e). CNS, central nervous system.
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Fig. 2. (a) Correlation between left ventricular ejection fraction and cTnI levels in the 47 donors with assessable LVEF. (Spearman’s correlation r = �0.487, p = 0.001).
(b) ROC curve demonstrating the relationship between sensitivity and 1-specificity in determining the predictive value of cTnI >1 mg l�1 for identifying decreased
donor LV ejection fraction <50%. The area under ROC curve (A) �SE is reported.
>1 mg l�1, T3 and MP group to identify factors that predicted
suitability for transplant at the end assessment. On
univariate analysis baseline cardiac index ( p = 0.009) and
CTnI �1 mg l�1 ( p = 0.01) were predictive of suitability
(Table 3) but on stepwise logistic regression analysis no
factor was independently predictive.

3.5. Recipient parameters

Nineteen/50 cTnI �1 mg l�1 and 6/29 cTnI >1 mg l�1

hearts were transplanted ( p = 0.137). Recipient demo-
graphic and outcome parameters were not different
(Table 4) and 30-day (95%, 100%) and 1-year survival (89%,
83%) were similar ( p = 0.252).

4. Discussion

In this prospective study serum cTnI was above the upper
reference limit in all donors and higher levels were indicative
Fig. 3. (a) Correlation between baseline cardiac index and cTnI levels in 79 donors (S
relationship between sensitivity and 1-specificity in determining the predictive
<2.4 l m�2 min�1). The area under ROC curve (A) �SE is reported.
of worse haemodynamic and echocardiographic parameters
of cardiac function. Thus, cTnI appears to be a useful
surrogate index of cardiac function and may indicate which
donors require intensive evaluation and management to
ensure their transplant suitability.

Troponin-I and troponin-Tof the tropomyosin complex, are
proteins present in the thin filament of the cardiac myofibril.
They are released into the blood during episodes of myocyte
injury and cell death [17,18]. Circulating serum cTnI is a
highly sensitive and specific marker of myocardial injury and
is a potentially useful tool in determining the quality of donor
hearts. Troponin release into the recipient’s blood post-
transplantation has been previously evaluated as a marker of
rejection [19]. Cardiac troponin-I elevation has also been
observed in patients with subarachnoid haemorrhage and in
this setting is associated with increased LV dysfunction,
pulmonary oedema, hypotension requiring inotropic support
and is predictive of worse outcome [20].

Riou et al. measured cardiac troponin-T and LV ejection
fraction using transoesophageal echocardiography in 100
pearman’s correlation r = �0.335, p = 0.003). (b) ROC curve demonstrating the
value of cTnI >1 mg l�1 for identifying decreased donor cardiac index (CI
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Fig. 4. Correlation between LV Tei index and cTnI levels in 64 donor hearts
(Spearman’s correlation r = 0.336, p = 0.008). Normal LV Tei index is
0.39 � 0.05.

Table 3
Comparison of donor variables between suitable and unsuitable hearts for
transplantation.

Variable Unsuitable hearts
(n = 40)

Suitable hearts
(n = 40)

p value

Baseline CI 2.9 � 1.2 3.5 � 0.85 0.009
Baseline FS 23.9 � 13.7 30.8 � 8.9 0.06
cTnI (�1 mg l�1) 19/40 (48%) 31/40 (78%) 0.01
cTnI (>1 mg l�1) 20/40 (50%) 9/40 (23%) 0.01
T3 treatment 19/40 (48%) 21/40 (52%) 0.82
MP treatment 17/40 (43%) 22/40 (56%) 0.37
donors. They observed an LV ejection fraction <50% in 39% of
donors and 14% had a LVEF <30%. Troponin-T level was
significantly elevated in donors with LVEF<30% versus donors
with normal LVEF and cTnT was found to be a significant
predictor of severe LV dysfunction [6]. However, they did not
report the actual number of hearts retrieved for transplanta-
tion from these groups or their post-transplant outcome.
Khush et al., in a retrospective study, measured cTnI in 263
heart donors, of which 139 hearts were utilised for
transplantation [12]. They found the cTnI level was>1 mg l�1

1 in 43/139 donors but in contrast to the present study, they
did not find any difference in non-invasive haemodynamic
parameters between groups. They noted that the post-
transplant 30-day and 1-year outcome were similar in the
recipients. In a further study of 159 donor hearts, cTnI levels
Table 2
Donor parameters between the cTnI groups.

Parameter cTnI (�1 mg l�1, n =

Central venous pressure (CVP) 7.9 � 2.9
Pulmonary artery wedge pressure (PAWP) 8.1 � 3.1
Cardiac index (CI) 3.6 � 0.9
LV stroke work index (LVSWI) 45.6 � 12.3
Fractional shortening (FS) (%) 32.6 � 9.4
Ejection fraction (EF) (%) 67.7 � 13.7
LV Tei index 0.41 � 0.15
Wall motion score 1.4 � 0.51
D-CVP 2.8 � 3.1
D-PAWP 3.4 � 3.1
D-CI 0.74 � 0.9
D-LVSWI 4.9 � 16.5
D-FS 3.3 � 8.9
D-EF 4.8 � 11.5
D-LV Tei index 0.04 � 0.2
D-Wall motion score 1.9 � 8.2

Value presented in mean � SD (D-value is derived by subtracting the pre-retrieval va
RVEF — %, LVSWI — g m m�2 beat�1. Tei index is calculated by pulse wave Doppler acros
is used to calculate the index: Tei = IVCT + IVRT/ET (IVCT — isovolumetric contracti
were found to be significantly higher in donor hearts with
ejection fraction <50% and worse wall motion abnormalities
but again recipient outcome appeared unaffected by the
donor cTnI levels [13]. In the current study, although a cTnI
>1 mg l�1 was associated with significantly worse baseline
donor heart function, this did not preclude improvement
with optimisation or successful transplantation. However,
the numbers transplanted were small and this finding needs
to be corroborated by larger studies.

An important and novel finding of the current study is the
relationship of cTnI levels and functional parameters with the
duration of the time-period between coning and initial
assessment. The higher cTnI and worse function observed in
donors with shorter post-coning periods offers an attractive
pathophysiological hypothesis of a time-dependent myocar-
dial stunning phenomenon, the severity of which diminishes
with time. A relationship between high troponin levels and
reversible cardiac dysfunction has been observed in sub-
arachnoid haemorrhage (SAH) victims [21—24] and reversi-
bility of dysfunction has been noted in cardiac donors [23].
The mechanism of myocyte injury is believed to be related to
excessive catecholamine release from cardiac sympathetic
nerve terminals rather than systemic catecholamine levels
[24,25], In the current study, the functional improvement in
donor hearts subjected to active management did not differ
by cTnI level; a further indication of the recovery potential of
this stunning phenomenon. Also, recipient outcome was
similar but there was a suggestion of a higher need for
50) cTnI (>1 mg l�1, n = 29) p value

10 � 5.1 0.026
12 � 5.4 0.002
2.7 � 1.1 0.001
31 � 14.1 <0.001

20.4 � 11.2 0.001
46.7 � 20.1 0.001
0.62 � 0.29 0.002
2.3 � 0.58 <0.001
1.7 � 4.4 0.17
2.8 � 3.5 0.46
0.5 � 0.9 0.28
5.1 � 16.1 0.95
�1 � 6.5 0.17
�2.8 � 12.9 0.08
�0.02 � 0.2 0.29

3.5 � 11.1 0.58

lue from the baseline value). Units: CVP and PCWP — mmHg, CI — l min�1 m�2,
s the right and left ventricular inflow and outflow tracts. The following formula
on time, IVRT — isovolumetric relaxation time and ET — ejection time).
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Table 4
Recipient parameters between the cTnI groups.

Parameter cTnI (�1 mg l�1, n = 19) cTnI (>1 mg l�1, n = 6) p value

Age 46.4 (40—57) 40.3 (41.5—56) 0.35
Sex (female) 3/19 (16%) 3/6 (50%) 0.125
Donor triiodothyronine 9 (47%) 2 (33%) 0.66
Donor methylprednisolone 14 (73%) 3 (50%) 0.34
Ischaemic time (min) 205 � 79 188 � 75 0.66
Mechanical support 2/19 (11%) 2/6 (33%) 0.23
ITU stay (days) 6.4 � 9.1 8.2 � 5.2 0.67
Hospital stay (days) 23 � 10.7 21.8 � 4.7 0.65
30-day survival 18/19 (95%) 6/6 (100%) 1
1-year survival 17/19 (89%) 5/6 (83%) 1
mechanical support in the cTnI >1 mg l�1 group. These
recipient observations should be viewed with caution as the
number of transplants in the cTnI >1 mg l�1 group was small
and corroboration by larger studies is required. There is also a
possibility that greater myocyte injury in the donor may
increase the risk of rejection and graft vasculopathy in the
recipient; again larger studies are necessary to investigate
this. The impact of time from coning on post-BSD cardiac
dysfunction and its apparent time-dependent reversibility
requires further studies to determine whether this phenom-
enon is a real effect which could ultimately be utilised to
determine best donor care and the optimal timing of
retrieval. The possibility of extending periods of donor
management until the donor heart is in a recovery phase has
obvious implications for the logistical coordination of heart
transplantation retrieval services. A caveat to this approach,
is the contrasting observation in lung donors where longer
time from coning is predictive of worse donor lung function
[14].

The use of cTnI as a surrogate index of donor heart
function represents an attractive, non-invasive assessment
tool for donor evaluation. It could aid in the identification of
dysfunctional donor hearts in which targeted donor manage-
ment could lead to successful optimisation and increased
heart utilisation but more information regarding recipient
outcomes is necessary to validate this approach. The
combination of cTnI measurement with other biomarkers
that have been demonstrated to have predictive value of
either function or outcome may ultimately become a useful
point-of-care assessment in heart donation. Further, large
prospective studies are required to test this hypothesis.
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Appendix A. Conference discussion

Dr H. Reichenspurner (Hamburg, Germany): Do you include that now in
your daily practice? Do you measure the levels at the donor site, and does it
have any consequence on your clinical practice?
Dr Venkateswaran: No, we do not at the moment. It is not on the schedule
routinely. I think the study actually reiterates the fact it should be done. It is a
very noninvasive available tool. We should measure it, and it could probably
guide us to identify the donor with the worst heart function and target the
donor management to increase the retrieval rate without affecting the
recipient outcome.

So maybe larger studies are needed to find out whether the findings shown
in this small study group actually are possible.

Dr Reichenspurner: Yes.

Dr D. Jenkins (Cambridge, UK): One comment and one question. It is a
beautiful study, and it all correlates nicely apart from the final step, which just
doesn’t make sense. You must have thought about the reasons for it. Is it just
that you’re very good at optimising the worst donors, and is it to do with the
timing of the original measurements and the time of actual procurement?

Dr Venkateswaran: As I showed you in the slide, there is a significant
inverse correlation between the cardiac troponin-I level and the coning time.
And it definitely looks like in all the donors with an elevated cTnI we probably
went to retrieve the heart soon after they were brain dead from the time of
coning. They were probably in the stage of catecholamine-induced myocardial
stunning. The hearts were probably just recovering from that phase, so we
went in and noted the indices were worse.

If the retrieval was delayed for logistical reasons of getting the brain stem
testing, in some of the donors it was more than 24 h from the time of coning,
we found that their cTnI was going down. We know that the half-life of serum
cardiac troponin-I is around 24 h.

So whatever was released at the time of coning is probably tapering down,
and the heart is recovering from the stunning phenomena.

Dr M. Zembala (Zabrze, Poland): Our policy is to ask for troponin-I always
when we go to the older donor. When we have a young donor who has good
haemodynamic stability, we carry on.

With the older donor, we always go as a mobile group. We echo our expert
site and reinvestigate using Swann—Ganz catheter contractility of the heart
and haemodynamic parameters, and if they are good, we go through.
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