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Abstract

Coronary artery disease exerts an important negative influence on the survival of patients 
with chronic kidney disease before, during, and after transplantation. Myocardial revascular-
ization is recommended for chronic kidney disease patients with unstable cardiac symptoms 
or for whom coronary intervention offers a long-term survival benefit as documented in the 
general population. Pre-emptive coronary intervention should not be indicated based only 
on the possibility of future transplantation. The question whether pre-emptive myocardial 
revascularization should be preferred instead of medical treatment, when the two options 
are equally appropriate by current guidelines, can only be answered by a prospective ran-
domized study that does not yet exist. It is likely that such a study will show that coronary 
intervention should be recommended for some chronic kidney disease patients in whom the 
appropriateness of coronary intervention is now deemed uncertain by current guidelines. 
Surgery offers better long-term survival compared to angioplasty or stent. Modern medical 
treatment provides adequate protection in selected chronic kidney disease patients with 
significant coronary artery disease. (Trends in Transplant. 2011;5:128-32)
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Introduction

Renal transplantation is the treatment of 
choice for many patients with chronic kidney 

disease (CKD). Recipients of transplants en-
joy a better quality of life and have better 
long-term survival compared to patients who 
remain on dialysis1. Nowadays, the most com-
mon causes of graft loss are chronic allograft 
nephropathy and cardiovascular death with a 
functional graft2,3. Because an important pro-
portion of cardiovascular events are due to 
coronary artery disease (CAD), it is generally 
agreed that a coronary assessment must be 
part of the pretransplant work-up. In spite of 
this, a significant number of coronary events 
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still take place during the first few months 
after transplantation and, sometimes, even 
during the surgery, suggesting that we still 
need a better strategy for diagnosis and 
treatment of CAD in patients on the waiting 
list. That is why a broad discussion on the 
appropriateness criteria to recommend pre-
emptive coronary intervention in patients with 
CAD who may also be candidates for kidney 
engraftment is necessary. But, before starting, 
it is useful to consider the current practices 
for cardiac evaluation and coronary assess-
ment in this particular group of patients.

Current Practices for Coronary 
Assessment in Patients Scheduled 
for Renal Transplantation

There is no definitive guideline for 
preoperative cardiovascular evaluation for 
renal transplant candidates. However, it is 
well known that patients with CAD have a 
worse prognosis, whether on dialysis or af-
ter transplantation4,5. As a consequence, 
assessment for CAD in renal transplant can-
didates is an accepted practice in the ma-
jority of centers. As a rule, patients are 
evaluated by a cardiology consultant, apply-
ing the current guidelines for appropriateness 
of coronary angiography6,7, as established for 
the general population, that combine clinical 
risk factors and the presence or absence of 
ischemia on a noninvasive stress test. This 
approach may be the source of problems be-
cause of the reduced sensibility of noninva-
sive testing in patients with CKD5,8. For in-
stance, we have data indicating that clinical 
risk factors are more accurate than noninva-
sive testing to define the probability of future 
cardiovascular events in patients with end-
stage renal disease9. Nevertheless, the re-
ported prevalence of significant CAD in renal 
transplant candidates is fairly constant and 
close to 50% in many studies4,8-10 and not dif-
ferent from that observed in nonrenal patients 
scheduled for major vascular surgery11.

Pre-emptive Coronary  
Intervention for Renal Transplant 
Candidates with High-Risk  
Coronary Artery Disease

Because of the absence of large random-
ized prospective studies to define the appropri-
ateness criteria for coronary intervention in pa-
tients with CKD, we have to rely on the guidelines 
conceived for the general population6,7. It is ac-
cepted that preoperative myocardial revascu-
larization should be reserved for patients with 
unstable cardiac symptoms or for whom coro-
nary intervention offers a long-term survival 
benefit12,13. This treatment is recommended 
for both renal and nonrenal patients, indepen-
dently of the possibility of future surgery. As 
we have shown, patients on the waiting list in 
whom intervention was indicated, according to 
international guidelines, but who refused the 
procedure, had a very poor outcome com-
pared to individuals that underwent revascular-
ization10. Therefore, up to this point, there is no 
reason for controversies. The problem arises 
when we consider patients who, according to 
current guidelines, could be managed either 
by medical treatment or by coronary interven-
tion. That is because there is no conclusive 
evidence in the literature favoring either type of 
treatment for some patients with significant 
CAD; this scenario can be found in asymptom-
atic patients or in patients with less severe 
symptoms of angina (class I-II), or in patients 
with low-risk results in noninvasive tests, ex-
cluding those with high-risk coronary anatomy 
(e.g. left main disease). For those patients with 
intermediate-risk CAD, as of today, the benefit 
of myocardial revascularization is uncertain.

Pre-emptive Coronary  
Intervention in Renal Transplant 
Candidates with Intermediate-Risk 
Coronary Artery Disease

In the general population, due to ad-
vances in the medical treatment of CAD in 
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recent years, there is a tendency to give pref-
erence to medical treatment when intervention 
is also an option. It may be argued, however, 
that this does not necessarily apply to patients 
being considered for major surgical opera-
tions because surgery itself may predispose 
to coronary events14. In such individuals, a 
more aggressive treatment of CAD has been 
proposed15. The subject was evaluated pro-
spectively in a large group of patients with 
stable CAD scheduled for major vascular sur-
gery, who were randomly assigned to undergo 
either myocardial revascularization or no 
revascularization before surgery11. The main 
finding was that myocardial revascularization 
before elective vascular surgery does not sig-
nificantly alter the long-term outcome. The 
authors concluded that the decision to indi-
cate coronary intervention should not take into 
consideration the possibility of future surgery. 
Another prospective investigation16 also as-
serted that prophylactic myocardial revascu-
larization did not improve the short-term out-
come in a similar group of patients with a 
more severe degree of CAD that underwent 
vascular surgery. Therefore, these studies 
question the usefulness of routine pre-emptive 
coronary intervention before major surgery to 
prevent events.

For patients on the waiting list for trans-
plantation, there is no large, prospective, ran-
domized study to settle this matter. Under 
these circumstances, some centers, like ours, 
rely on the current guidelines for the general 
population to indicate intervention in patients 
with intermediate-risk CAD. Because the pe-
rioperative mortality of myocardial revascular-
ization is at least three-times greater for dialy-
sis patients compared to nonrenal patients17, 
we usually opt for medical management 
when the two modalities of treatment are 
considered adequate by current guidelines. 
We do not take into consideration the pos-
sibility of transplantation to recommend myo-
cardial revascularization either by coronary 
artery bypass graft (CABG) or percutaneous 

coronary intervention (PCI). Using this ap-
proach, we indicated coronary intervention 
(CABG/stent) in only 46/230 patients with im-
portant (≥ 70% stenosis) CAD10. Others, how-
ever, recommend revascularization before 
transplantation for all patients with significant 
CAD, whether symptomatic or asymptomatic4,18. 
It is argued that because of the low sensitiv-
ity of noninvasive tests to detect ischemia, we 
may be denying intervention to patients that 
otherwise could benefit from the operation com-
pared to medical therapy. Anatomy should then 
be the most important factor influencing the 
decision to intervene. A compromise between 
strict observation of guidelines and revascu-
larization for all patients with significant CAD 
should be extending intervention only to pa-
tients with significant (≥ 70%) proximal left an-
terior descending (LAD) stenosis, irrespective 
of symptoms or results of noninvasive testing. 
This approach, however, still needs sufficient 
observational evaluation to be accepted.

Pre-emptive Myocardial 
Revascularization versus 
Pharmacologic-Based Treatment  
for Patients Being Considered for 
Renal Transplantation:  
Data from the Literature

The question whether pre-emptive myo-
cardial revascularization for candidates for 
renal transplantation should be preferred in-
stead of medical treatment when the two op-
tions are equally appropriate by current guide-
lines can only be answered by a prospective 
randomized study that does not yet exist. It is 
likely that such a study will show that coronary 
intervention should be recommended for some 
CKD patients for whom the appropriateness of 
coronary intervention is now deemed uncertain 
by current guidelines. We have already started 
an investigation in our center with that objec-
tive. Meanwhile, we have to resort to data from 
the literature, the majority of which is retro-
spective. The safety of coronary intervention 
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in patients undergoing hemodialysis was ana-
lyzed in a large retrospective investigation com-
prising more than 15,000 patients in the USA17. 
The in-hospital mortality was 8.6% for surgery, 
6.4% angioplasty, and 4.1% stent. The two-
year all-cause survival was 56.4% for surgery, 
48.2% angioplasty, and 48.8% stent. The data 
indicate that surgery offers the best long-term 
survival in spite of increased in-hospital mor-
tality and suggest that coronary intervention 
is safe. However, the study did not include 
results from medical treatment. This and other 
studies indicate that surgery (CABG) should 
the preferred modality of intervention, espe-
cially for diabetic patients17-19.

The only prospective randomized work 
comparing medical versus surgical revascu-
larization was conducted in 26 diabetic pa-
tients on dialysis, and concluded that coron-
ary intervention was associated with reduced 
incidence of cardiac events (2 of 13 re-vas-
cularized and 10 of 13 of medically managed 
patients)20. However, the medical treatment 
available when the study was undertaken (as-
pirin and niphedipine) is of questionable effi-
cacy by modern standards. More recent works, 
all retrospective, also favor intervention21,22. 
Again, either medical treatment was not opti-
mal by accumulated evidence or there were 
insufficient data to decide on their efficacy. 
We conducted an observational, nonrandom-
ized, prospective investigation comparing the 
outcome of patients with stable CAD that un-
derwent renal transplantation, receiving med-
ical treatment or medical treatment plus pre-
emptive coronary intervention, either CABG or 
stent23. The decision to intervene was based 
on AHA/ACC guidelines6,7 and statins, beta-
blockers, aspirin, and rennin-angiotensin sys-
tem inhibitors were administered to all indi-
viduals. Both types of treatment provided 
adequate posttransplant survival and the inci-
dence of cardiac events and of death by any 
cause did not differ between groups. On the 
other hand, for patients that did not receive 
a graft but remained on the list, coronary 

intervention was associated with a 22% great-
er long-term, event-free survival in spite of 
more severe CAD10, lending support to the 
claim that guidelines usually underestimate 
coronary risk in CKD.

Current evidences advocate that modern 
pharmacological treatment results in adequate 
protection for an increasing proportion of 
renal patients. However, they also suggest 
that the coronary risk in patients with CKD is 
underestimated by the guidelines. These 
considerations emphasize the urgent need for 
in-depth evaluation of the appropriateness of 
coronary intervention in patients with CKD, 
whether on the waiting list for transplantation 
or not.

Conclusion

Myocardial revascularization is recom-
mended for CKD patients with unstable car-
diac symptoms or for whom coronary inter-
vention offers a long-term survival benefit as 
documented in the general population. There 
are no data to recommend a strategy for cor-
onary intervention based on the possibility of 
future transplantation. The question whether 
pre-emptive myocardial revascularization 
should be preferred instead of medical treat-
ment when the two options are equally ap-
propriate by current guidelines can only be 
answered by a prospective randomized study 
that does not yet exist. It is likely that such a 
study will show that coronary intervention 
should be recommended for some CKD pa-
tients for whom the appropriateness of coron-
ary intervention is now deemed uncertain by 
current guidelines. The challenge that we 
have to face is how to correctly identify those 
individuals for whom the risk/benefit ratio is 
favorable.

Considering the increased risk of com-
plications and death related to coronary inter-
vention in this population and the encouraging 
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results with modern medical treatment in 
selected patients, we do not recommend 
myocardial revascularization based exclu-
sively on the anatomy of the coronary arteries. 
Instead, we favor combining clinical risk 
factors with some anatomic coronary features, 
especially proximal LAD stenosis and multi-
vessel disease. We estimate that a negative 
noninvasive test for ischemia contributes little 
to the decision because of its low sensitivity 
in CKD patients; however, a positive test is a 
reliable index of severity and thus helps in the 
decision process.
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