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Dobutamine Stress Echocardiography can Risk Stratify and
Prognosticate patients Undergoing Renal Transplantation

SHAFIQ UR REHMAN CHEEMA, SIDRA CHEEMA*
ABSTRACT

Cardiovascular death rate in dialysis and renal transplant (RT) patients is twice, while myocardial
infarction (MI) is 3-5 times that of general population.Prognostic value of Dobutamine Stress
Echocardiography (DSE) in these patients is limited.The ability of pre-transplant DSE to predict cardiac
events (cardiac death,Ml,unstable angina,PTCA or CABG) was prospectively evaluated in a group of
46 patients. Group |: 34 patients with normal DSE. Group Il: 12 patients with abnormal DSE.Inducible
ischemia in 6 patients & baseline wall motion abnormality (LVEF<40%) in 6 patients.On follow up (4.3
years,r=2-5.5), there was one MI in group | and no cardiac death (total cardiac events 1/34, 3%). In
group II: there was one cardiac death and three patients had an acute Ml (total cardiac events: 4/12,
33%, P value=0.013). We concluded that a normal Dobutamine Stress Echocardiography is associated
with a benign prognosis in Renal Transplant patients and Dobutamine Stress Echo can risk stratify and
prognosticate patients undergoing Renal Transplantation .
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INTRODUCTION

Cardiovascular disease is a leading cause of death
after renal transplantation. Almost half of the deaths
with functioning graft occurring within 30 days after
transplantation are as a consequence of
cardiovascular disease, primarily acute myocardial
infarction (MI). Because many dialysis patients are
unable to exercise adequately, noninvasive testing
usually takes the form of chemical stress
echocardiography or scintography. Patients with
positive stress test should proceed to coronary
angiogram.Although Dobutamine stress
echocardiography (DSE) is cited in clinical guidelines
for the evaluation of patients with chronic kidney
disease (CKD), there are limited data regarding its
prognostic utility in this settingl.Prognostic value of
Dobutamine Stress Echocardiography (DSE) in these
patients is limited. The objective of this study was to
determine the prognostic value of DSE prior to RT.

MATERIALS & METHODS

We usedDobutamine StressEchocardiography to
examine the "inotropic reserve" of dysfunctional but
viable myocardium at rest by the administration of an
inotropic agent, with dobutamine being the most
frequently used agent. Viable myocardium shows
improved global or regional contractile function
(inotropic reserve), as assessed by simultaneous
transthoracic ~ echocardiography, in  response
toinotrope administration. A contractile response to
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dobutamine appears to require that at least 50
percent of the myocytes in a given segment are
viable; the contractile response also correlates
inversely with the extent of interstitial fibrosis on
myocardial biopsy (3-9)

Study design: Prospective cohort

The ability of pre-transplant DSE to predict cardiac
events (cardiac death,Ml,unstable angina,PTCA or
CABG) was prospectively evaluated in a cohort of 46
patients. Group . 34 patients with normal DSE.
Group II: 12 patients with normal DSE.Inducible
ischemia in 6 patients & baseline wall motion
abnormality (LVEF<40%) in 6 patients.The group
characteristic are shown below.

Characteristics DSE+(n=12) | DSE-(n=34) | p value
Mean age 59(r=33-73) | 58(r=42-69) | NS

HTN 10(83%) 30(88%) NS

DM 05(42%) 16(47%) NS

LVH 05(42%) 13(38%) NS

Mean LVEF 47%(r=35-65)| 57%(r=50-65| 0.000137
Follow up (month) | 49(r=22-59) | 56(r=23-67) | NS

LVH=left ventricular hypertrophy, r=range, LVEF=left ventricular
ejection fraction, NS=non-significant, DM= Diabetes,

RESULTS

On follow up (4.3 years, range =2-5.5), there was one
Ml in group | and no cardiac death (total cardiac
events 1/34, 3%). In group Il: there was one cardiac
death and three patients had an acute MI (total
cardiac events: 4/12,33%, P=0.013, Mid-P exact,).
See below.Cardiac Event, P value=0.013. The
relative risk was 11.3 indicating that patients with
abnormal DSE were 11.3 times more likely to have a
cardiac event as compared to the patients who had
normal pre-transplant DSE.
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DISCUSSION

The results of our prospective cohort study are
statistically significant and indicate the potential value
of DSE in risk stratification prior to kidney transplant.
Based on the findings one could say that a normal
Dobutamine Stress Echocardiography is associated
with a benign prognosis in Renal Transplant patients
and Dobutamine Stress Echo can risk stratify and
prognosticate patients undergoing Renal
Transplantation. We recommend that all the patients
in which a critical lesion is found on angiogram after
an abnormal DSE, should probably undergo
correction with coronary artery bypass surgery,
angioplasty or stent placement prior to
transplantation.

A meta-analysis of myocardial perfusion studies
in patients with ESRD referred for kidney and kidney
pancreas transplantation concluded that patients with
evidence of inducible perfusion abnormality or wall
motion abnormality had six fold higher risk of Ml and
four fold higher risk of cardiac death®This is
consistent with findings of our study. These data
would suggest that a negative nuclear stress test or
DSE in this population is associated with a low event
rate for Ml and cardiac death following RT

Both DSE and dipyridamolesestamibi have
similar sensitivities in detecting coronary artery
disease in the non-ESRD population. Specific
sensitivities and specificities for ESRD population are
Iackingl.The optimal noninvasive test is unclear'®.The
optimal choice is generally based upon the expertise
of the particular medical center and clinical patient
characteristics'>.No data is available on role and

value of DSE prior to RT. A Cochrane review
suggested that Dobutamine stress echocardiography
and thallium myocardial perfusion scan both have
moderate sensitivity and specificity among kidney
transplant candidates (10-13).These findings are
consistent with our findings and DSE could be used
as noninvasive test of choice in low to moderate risk
patients. High risk patients are better off undergoing
coronary angiogram without the need of prior
noninvasive stress test.

In another study by Bergeron at all to assess the
prognostic value of DSE in patients with CKD. One
hundred eighty-eight (39%) patients died during
follow-up. Patients with extensive ischemia (affecting
> 25% of myocardial segments) had a 1- and 3-year
survival rate of 77% and 48%, respectively,
compared with 83% and 52% in those with lesser
degrees (< or =25% segments affected) of ischemia
and with 88% and 70% in those with a normal DSE.
They concluded that in patients with CKD, the
percentage of ischemic segments during DSE is an
independent predictor of mortality and provides
prognostic information that is incremental to clinical
data™.

Cardiovascular disease (CVD) is the major
cause of long-term mortality and death with graft
function.All patients with CKD are at high cardiac risk,
although for some the risk is particularly high.
Diabetic patients, older patients, patients on dialysis
for prolonged periods and patients with multiple
Framingham risk factors for coronary artery disease
should undergo noninvastive cardiac testing. Risk
factors associated with posttransplant ischemic heart
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disease include age greater than 50 years, diabetes
and abnormal electrocardiogram. Most transplant
centers use noninvasive testing as their initial mode
of screening for coronary artery disease, although
some prefer to go directly to coronary angiogram.
Since Cardiac death is common in patients with
end-stage renal failure. Screening for coronary artery
disease prior to renal transplantation is advisable in
high-risk patients. The optimal screening test has not
been defined; however, myocardial perfusion studies
are more sensitive than exercise electrocardiography
and are less invasive than coronary angiography,
which remains the gold standard. The management
of coronary artery disease prior to transplantation is
contentious. Revascularization of coronary artery
stenoses is associated with high mortality and
morbidity in the renal failure population, and there is
little data to indicate that most patients with
asymptomatic coronary lesions will benefit from
prophylactic coronary intervention™.
Limitation: One limitation of the study is small
number of patients and follow up is not very long.

CONCLUSION

A normal Dobutamine Stress Echocardiography is
associated with a benign prognosis in Renal
Transplant patients and Dobutamine Stress Echo can
risk stratify and prognosticate patients undergoing
Renal Transplantation. We recommend that
Dobutamine Stress Echocardiography could be
considered as noninvasive stress test of choice in
dialysis population prior to Renal Transplantation.
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