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Cardiovascular death is a leading cause of death in

patients with chronic kidney disease (CKD), while the

risk of cardiovascular mortality, adjusted for traditional

cardiovascular risk factors and albuminuria, is linearly

and negatively correlated with renal function.1 In par-

ticular, cardiovascular mortality in CKD patients who

are on dialysis is 10 to 20 times higher than in the

general population.2,3

This increased cardiovascular risk primarily con-

cerns coronary artery disease (CAD),4 with CKD

patients exhibiting high prevalences of traditional car-

diovascular risk factors (advanced age, hypertension,

diabetes, dyslipidemia) as well as certain uremia-speci-

fic risk factors.5

It should also be borne in mind that the

atherosclerotic process in CKD patients can remain

highly active even after renal transplantation, with

hypertension, hyperlipidemia, and hyperglycemia being

further facilitated by immunosuppressant therapy (cor-

ticosteroids, calcineurin inhibitors). Indeed, the

mortality of CKD patients remains of cardiovascular

origin in 35% to 50% of cases after transplantation.4

Of importance is the lack of demonstration to date

of the efficacy of myocardial revascularization proce-

dures in advanced CKD patients. Fortunately, the

ongoing ISCHEMIA CKD trial aims to determine the

best management strategy for patients with advanced

CKD and at least moderate ischemia, and randomized to

either (1) an invasive strategy with cardiac catheteriza-

tion followed, if suitable, by revascularization or (2) a

conservative strategy with catheterization and revascu-

larization reserved in the event of failure of optimal

medical therapy (https://clinicaltrials.gov/ct2/show/

NCT01985360).

The medical management of CAD may need to be

adapted to the CKD stage, as well as be initiated as early

as possible, although the latter is contingent on our

ability to detect early stages of CAD. Unfortunately, this

diagnosis may be difficult, partly because myocardial

ischemia is frequently silent in CKD patients, owing to

diabetic and/or uremic neuropathies, and because a

maximal exercise test is often difficult to obtain, espe-

cially in the more fragile patients with end-stage CKD.

In addition, CT angiography is frequently hampered by

high rates of coronary calcification and carries a risk of

further worsening of renal function through contrast-

induced nephropathy.

In this particular setting, myocardial perfusion

SPECT imaging (MPI) likely offers the advantages (1)

of being relatively simple to perform and to analyze,

including for the growing number of patients for whom

MRI or echocardiography is contraindicated or unreli-

able (pacemaker and certain metallic implants, atrial

fibrillation and other rhythm disturbances, poor acoustic

window, etc.) and (2) of providing a wide variety of

stress methods, allowing this technique to be adapted to

each patient, even for the more fragile individuals.6 In

addition, MPI has taken advantage of major technical
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advances in recent years, and can now be performed

with low radiation exposure (B 5 mSv),7 allowing MPI

to be repeated much more frequently throughout the

patients’ lifetime.

It has long been shown that an abnormal stress MPI

is associated with a clear increase in the risk of cardiac

ischemic events in CKD patients, although equivalent

results have also been known to be achieved with

dobutamine stress echocardiography.8 However, the

dobutamine test may likely have the disadvantage of a

higher risk of adverse events, compared with all other

stress techniques.9

Conversely, a normal stress MPI is associated with

a fairly good outcome in CKD patients.8,10 Nevertheless,

this outcome is significantly worse when only consid-

ering patients with very poor renal function and those

with certain additional risk factors, such as low plasma

hemoglobin and/or high C-reactive protein levels.10 In

particular, in CKD patients with normal stress MPI and a

normal left ventricular (LV) function at gated-SPECT,

the major cardiovascular event rate was recently found

to be twice as high for those with an estimated

glomerular filtration rate (eGFR)\ 15 mL/min than for

those with an eGFR C 30 mL/min.10 This can presum-

ably be explained by the accelerated rates by which

coronary atherosclerosis may develop in the more severe

stages of CKD.5 This consideration is further strength-

ened by the recent observation of a particularly high rate

of new-onset ischemia in patients awaiting renal trans-

plantation and subjected to serial stress MPI.11

The key question at this juncture is how to do better

and how to enhance the risk assessment and medical

management of CKD patients in diagnostic strategies

involving stress MPI?

A first possibility is indubitably that of a better

integration of MPI data with the results of other

investigative tests such as certain very simple blood

biomarkers providing additional and independent

prognostic information, as stated above. For instance, a

high C-reactive protein blood level ([ 0.3 mg/dL) was

recently shown to be associated with a marked increase

in cardiovascular risk for CKD patients with normal

stress MPI and normal LV function at gated-SPECT.10

By contrast, it should be pointed out that the coronary

artery calcium score, such as that provided with current

hybrid SPECT/CT systems, does not offer incremental

prognostic information relative to that from stress MPI

in patients with advanced CKD,12 contrary to that

previously documented in more general study

populations.

Information on LV systolic function provided by

gated-SPECT may also be useful in this setting, keeping

in mind that this assessment may now be obtained with

very low radiation doses on recent CZT cameras.13 In

particular, in a still ongoing multicenter prospective

trial, end-systolic volume, determined with gated-

SPECT, was found to provide strong predictive infor-

mation on the risk of cardiac death, in addition to

information provided by the extent of stress perfusion

abnormalities.14

In addition to the above, very promising gated-

SPECT results have been provided to date by phase

parameters reflecting mechanical LV dyssynchrony with

strong relationships with the prognosis of CKD patients,

independently of myocardial perfusion and LV ejection

fraction.15–17

LV dyssynchrony parameters, extracted from the

phase histogram of gated-SPECT studies (i.e., the

bandwidth and standard deviation of the phase), have

already been shown to aid in determining the prognosis

of heart failure patients, as well as the likelihood of

effective response to resynchronization therapy.18

However, LV dyssynchrony is caused not only by

electrical remodeling and/or myocardial tissue damage,

but also by structural remodeling and abnormal volume

loading of the LV, all these disorders being currently

associated with advanced CKD.

LV dyssynchrony has also been shown to be

generally reduced when LV volume and preload are

decreased by the initiation of hemodialysis treat-

ment.19 However, in an original research study

conducted by Angelidis et al. and presented in this

issue of the Journal of Nuclear Cardiology,20 LV

dyssynchrony parameters provided by gated-SPECT

were found unchanged by renal transplantation,

whereas a definite improvement was documented for

LV ejection fraction and volume at the same time

points. This observation could be explained by an

irreversible or poorly reversible LV remodeling and

fibrosis, thus strengthening the consideration that there

is a need to further assess specific therapies in this

setting. The ongoing ALdosterone Antagonist Chronic

HEModialysis Interventional Survival Trial (ALCHE-

MIST, NCT01848639) is currently assessing the

effects of a mineralocorticoid receptor antagonist dis-

playing antifibrotic properties on the prognosis of

CKD patients treated by dialysis.

Finally, it is likely that stress MPI performed with

the more recent high-sensitivity cameras and integrating

several gated-SPECT parameters (i.e., ejection fraction

and volume, as well as phase parameters) may ulti-

mately provide a comprehensive analysis of a number of

factors involved in the prognosis of CKD patients, and

thereby could putatively reach the status of first line

technique, in complement to echocardiography, for the

serial cardiac monitoring of CKD patients.
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