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Background: Renal transplant candidates are at high-risk for cardiovascular events. No definite screening tool has been
recommended for the pre-operative evaluation.

Objective: The authors studied the prognostic value of normal dobutamine stress echocardiography in this population.
Material and Method: Dobutamine stress echocardiography was performed for the pre-operative assessment in 107 renal
transplant candidates (age 53.2 + 6.2 years, 66.4% male). The mean follow-up time was 2.8 + 1.7 years. The primary end-
point was total mortality.

Results: During follow-up, 16 (15.0%) died and 26 (24.3%) patients underwent kidney transplantation. The overall survival
probabilities at 1, 3 and 5 years were 87, 83 and 79%, respectively. Among those who underwent renal transplantation, the
survival probabilities at 1, 3 and 5 years were 100, 100 and 89%, respectively.

Conclusion: In renal transplant candidates, normal dobutamine stress echocardiography portends a good long-term

prognosis.
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Coronary artery disease is the leading cause
of morbidity and mortality in patients with chronic
kidney disease, especially those with end-stage renal
disease both before and after renal transplantation®®.
Individuals with chronic kidney disease have been
considered as a high-risk population®®. Although
survival has been improved after renal transplantation,
as compared to patients remaining on dialysis, the
principle cause of death remains cardiovascular
disease“®", Furthermore, the availability of kidneys
for transplantation is limited. Therefore, the screening
of renal transplant candidates is critically important to
identify and treat those at high risk of subsequent
cardiovascular events.

Several previous studies have established the
diagnostic accuracy and prognostic values of
dobutamine stress echocardiography in different
subsets of patients, including patients with chronic
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kidney disease and renal transplant candidates®?,
Although coronary angiogram remains the gold
standard for detecting or excluding significant coronary
artery disease and provides the better prognostic value,
it is invasive and expensive. The role of non-invasive
cardiac stress imaging for the pre-transplant evaluation
of renal transplant candidates has been mentioned in
the clinical practice guidelines®®, Regarding non-
invasive stress testing, the abnormal result of
dobutamine stress echocardiography led to the
detection of significant coronary artery disease and
cardiac risk stratification in patients with chronic kidney
disease and renal transplant candidates®V, However,
little is known about the prognostic value of normal
dobutamine stress echocardiography in renal transplant
candidates. Therefore, the authors aimed to study the
prognostic value of normal dobutamine stress
echocardiography in renal transplant candidates.

Material and Method
Study population

From September 2004 through October 2010,
862 patients were referred for a clinically indicated
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dobutamine stress echocardiography. Among these,
137 patients were identified as patients with end-stage
renal disease and renal transplant candidates. There
were 30 patients with abnormal dobutamine stress
echocardiography who were excluded from the
analysis. The remaining 107 patients constituted the
study population. The study was approved by Siriraj
institutional ethics committee. All patients gave
informed consent to undergo dobutamine stress
echocardiography. Clinical characteristics, indications,
stress hemodymanics, results and adverse effects
were recorded at the time of dobutamine stress
echocardiography.

Hypertension was defined as systolic blood
pressure > 140 mmHg, diastolic blood pressure > 90
mmHg, or the use of anti-hypertensive medication.
Patients were diagnosed as having diabetes mellitus if
they had 2 fasting blood glucose concentrations > 126
mg/dl, or treatment with insulin or oral hypoglycemic
agents. Patients were considered to have hypercholes-
terolemia if their total cholesterol was > 200 mg/dL or if
they were receiving lipid-lowering medication. History
of coronary artery disease was identified if there was
a history of myocardial infarction, coronary revascula-
rization or presence of significant coronary artery
stenosis on coronary angiogram.

Dobutamine Stress Echocardiography

Dobutamine stress echocardiography was
performed and interpreted as previously described®®
by cardiologists (NC, MK). Wall motion was scored
according to a 16-segment and 4-point scale model of
the left ventricle®®. Normal dobutamine stress echocar-
diography was defined if there were no wall motion
abnormality at rest or stress. Abnormal dobutamine
stress echocardiography was defined if there was
inducible ischemia or fixed wall motion abnormality.
Target heart rate was defined as 85% of age-predicted
maximal heart rate (220-age in years). Ejection fraction
was evaluated by visual estimation or a modification of
the method of Quinones et al®. The change in left
ventricular end-systolic volume (LVESV) from rest to
peak stress was recorded as normal (decrease in LVESV)
or abnormal (increase or absence of a decrease). The
stress electrocardiogram was positive for ischemia if
there was horizontal or downsloping ST-segment
depression of > 1 mm at 80 ms after the J-point in the
absence of baseline ST-segment deviation.

Follow-up
Follow-up data were collected by review of
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medical records or telephone calls. All patients were
followed from the time of dobutamine stress echocar-
diography to the occurrence of death. Kidney transplan-
tation during follow-up was also recorded. The primary
end point was all-cause mortality.

Statistical analysis

Subject characteristics were described using
categorical variables are summarized as numbers and
percentages. Continuous variables are presented as
mean + standard deviation. Comparison between
groups was based on independent t-test and Mann-
Whitney U test for continuous variables and
categorical variables were analyzed using Chi-square
and Fisher’s exact test. Survival probability was
calculated by the Kaplan-Meier method. A p-value of
< 0.05 was considered statistically significant. SPSS
version 18 was used for the statistical analysis.

Results
Clinical Data

The present study population consisted of
107 consecutive renal transplant candidates [mean age
53.2 + 6.2 years (range 38 to 68), 71 male (66.4%)].
Dobutamine stress echocardiography was performed
for preoperative assessment before renal transplan-
tation in all patients. All patients were on chronic
dialysis and the majority of them (102 patients) were on
hemodialysis. The etiology of renal disease was
diabetes mellitus in 39 (36.4%) patients. Table 1
summarizes the clinical characteristics of the study
population. Only 1 patient had a history of coronary
artery disease. Baseline electrocardiogram showed left
ventricular hypertrophy and atrial fibrillation in 54
(50.5%) and 4 (3.7%) patients, respectively. Pathologic
Q waves were identified in 2 patients.

Hemodynamic and stress echocardiographic data
Hemodynamic and stress echocardiographic
data are shown in Table 2. Atropine, mean dose 0.9 +
0.8 mg, was used in 76 (71%) patients. The peak heart
rate achieved was 79.8 + 11.6% of age-predicted maximal
heart rate. All patients had normal left-ventricular end-
systolic volume response to stress and negative stress
electrocardiogram. Among 60 patients who failed to
achieve target heart rate, 22 (36.7%) were receiving
beta-blockers. The reasons for test termination were
achieving target heart rate in 60 (56.1%), completion of
the protocol in 39 (36.4%), intolerable symptoms in 5
(4.7%), hypotension in 2 (1.9%) and hypertension in 1
(0.9%) patients. Neither ventricular tachycardia nor
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fibrillation was detected during the test.

Outcomes

During a follow-up time of 2.8 + 1.7 years, 16
(15.0%) patients died (94% non-cardiac death) and 26
(24.3%) patients underwent kidney transplantation. The
overall survival probabilities at 1, 3 and 5 years were
87,83 and 79%, respectively (Fig. 1). Among 26 patients
who received a renal transplantation after the test, only
1 patient subsequently died and the survival probabi-
lities at 1, 3 and 5 years were 100, 100 and 89%,
respectively. Table 3 shows clinical and echocardio-
graphic characteristics of the patients grouped
according to vital status during follow-up. In renal
transplant candidates with normal dobutamine stress
echocardiography, there was no statistically significant
difference in clinical and echocardiographic parameters
between those who survived or died during follow-up.

Table 1. Clinical characteristics of the study population

Characteristic n =107
Age (years) 53.2+6.2
Male gender 71 (66.4)
Hypertension 101 (94.4)
Diabetes mellitus 45 (42.1)
Current smoker 6 (5.6)
Hypercholesterolemia 58 (54.2)
Diuretic 59 (57.3)
Betablocker 59 (55.1)

Data are expressed as number (percentage) or mean + stan
dard deviation

Discussion

The results of the present study reported the
total mortality of 15% and 3.8% in renal transplant
candidates and after renal transplantation, respectively.
Also, it demonstrates a favorable long-term prognosis
of normal dobutamine stress echocardiography in
renal transplant candidates. The warranty of normal
dobutamine stress echocardiography in patients with
chronic kidney disease is in concordance with
previously published prognostic studies®®,
Therefore, it is reasonable and reliable to use dobuta-
mine stress echocardiography as the screening tool
andfor risk stratification in patients with chronic kidney
disease and renal transplant candidates.
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Fig. 1  Kaplan-Meier survival curve of renal transplant
candidates with normal result of dobutamine stress

echocardiography

Table 2. Hemodynamic and stress echocardiographic data of the study population

Characteristic n =107
Rest heart rate (/min) 73.9+13.0
Peak heart rate (/min) 132.8+19.6
Rest systolic blood pressure (mmHg) 156.9 +29.9
Peak systolic blood pressure (mmHg) 173.7+40.5
Rest diastolic blood pressure (mmHg) 69.0 + 18.0
Peak diastolic blood pressure (mmHg) 70.1+19.0
Peak dose of dobutamine (mcg/kg/min) 384+55
Achieving target heart rate 60 (56.1)
Rate-pressure product 23,030.6 + 6,275.9
Rest left ventricular ejection fraction (%) 67.4+4.4
Peak left ventricular ejection fraction (%) 76.8+5.2

Data are expressed as number (percentage) or mean + standard deviation
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Table 3. Clinical and echocardiographic characteristics of the patients grouped according to vital status

Characteristic Survived (n =91) Dead (n = 16) p-value
Age (years) 52.9+5.9 54.4+79 0.41
Male gender 60 (65.9) 11 (68.8) 0.83
Hypertension 85 (93.4) 16 (100) 0.59
Diabetes mellitus 37 (40.7) 8 (50) 0.49
Smoking 35 (38.5) 9 (56.2) 0.18
Hypercholesterolemia 49 (53.8) 9 (56.2) 0.86
Beta blocker 49 (53.8) 10 (62.5) 0.52
Diuretic 50 (57.5) 9 (56.2) 0.93
Rest heart rate/(min) 744 + 135 71.1+9.7 0.35
%PMHR 80.0+11.9 78.6 + 10.3 0.65
Rate-pressure product 22,9015 +6,273.3 23,764.9 + 6,444.6 0.77
Kidney transplant 25 (27.5) 1(6.2) 0.11

Data are expressed as number (percentage) or mean + standard deviation. PMHR = peak maximal heart rate

Role of Dobutamine stress echocardiography in the
renal transplant candidate

Patients with end stage renal disease, regard
less of kidney transplantation, are at high risk of
coronary artery disease. The optimal screening tool to
detect coronary artery disease in renal transplant
candidates is still inconclusive. Current guidelines
suggest a practical approach according to the
estimation of risk and the result of non-invasive
testing®?. There are 2 main strategies, invasive and
non-invasive testing, to employ in the risk assessment
before kidney transplantation. Coronary angiography
has been proven as the better prognostic and
diagnostic tool in renal transplant candidates®'?",
However, it is invasive, costly and associated with some
serious procedural-related complications. Also, the
angiographic studies showed that the majority of
patients on dialysis had no significant coronaryartery
disease®®), Therefore, the non-invasive strategy has
become an attractive screening modality before renal
transplantation®®. The results from non-invasive stress
testing can subsequently be used to select patients
who may benefit from coronary angiogram. There are
many different choices of non-invasive modalities,
such as exercise stress electrocardiographic testing,
myocardial perfusion imaging and stress echocardio-
graphy. Exercise testing is a practical tool, but less
accurate due to some limitations in patients with chronic
kidney disease, such as limited exercise capacity,
abnormal resting electrocardiogram and failure to
achieve target heart rate®®?, Myocardial perfusion
imaging and stress echocardiography have become
popular in risk stratification and prognostication in
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patients with chronic kidney disease. The abnormal
test results indicate a poor prognosis and are associated
with a high risk for cardiovascular events®. These
modalities provide the high negative predictive value
and the warranty of normal result of the test®162:-23),
The present study confirms a favorable prognosis of
normal dobutamine stress echocardiography in renal
transplant candidates. The clinical implication of a
normal stress test result is very important in patients
with end stage renal disease as it confidently excludes
significant coronary artery disease. Renal transplant
candidates without stress-induced myocardial ischemia
from noninvasive stress imaging should be placed on
the transplant waiting list without the need for further
coronary angiography.

Study limitation

The sample size of study population is
relatively small and only 1 cardiac death occurred.
These represent the potential limitation of the present
study. Since clinical decision-making is generally
affected by the result of stress echocardiography and
the result of dobutamine stress echocardiography in
the present study was normal in all patients, none would
undergo coronary angiography to determine the
presence of coronary artery disease. Therefore, the false
negative predictive value could not be ascertained in
the present study.

Conclusion

Dobutamine stress echocardiography should
be used as an ideal screening tool for the detection of
coronary artery disease in renal transplant candidates.
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The normal result of dobutamine stress echocardio-
graphy provides a favorable prognostic information
and warrant a low-risk population without the need for
an invasive testing.
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