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EDITORIAL COMMENT

Does Kidney Function Alter the
Benefit of Reperfusion Therapy
for ST-Segment Elevation
Myocardial Infarction?*
Peter B. Berger, MD, FACC,†
Patricia J. M. Best, MD, FACC‡
Danville, Pennsylvania; and Rochester, Minnesota
In the last decade, the importance of chronic kidney disease
(CKD) as a cardiovascular risk factor has become clear. The
graded risk of CKD is present at all levels of renal function
and is a risk factor in those with unrecognized cardiovascular disease or stable coronary disease or after a percutaneous
coronary intervention (PCI) or myocardial infarction (1,2).
In patients presenting with a myocardial infarction, mild
CKD is associated with a 3-fold increase in mortality (1).
This risk increases progressively with declining renal function, to a maximum mortality risk in patients with end-stage
renal disease (ESRD) that is 15 times higher than in
patients with normal renal function. This finding has been
substantiated by similar findings in multiple studies, confirming that renal disease is a strong correlate of both early
and late mortality (3–7).
See page 26

A frequent limitation of studies investigating the impact
of renal disease on post-infarction outcomes is that they
often fail to differentiate acute renal failure from CKD.
Because renal function before the infarction might not be
known and because myocardial infarctions cause acute renal
failure in some patients, studies often combine acute and
chronic kidney disease in such analyses, leading to an
overestimation of the impact of CKD on outcome. In acute
myocardial infarction, the development of acute renal failure
more frequently occurs in higher-risk patients, such as those
with reduced left ventricular function, higher Killip class,
anterior wall infarction, a hematocrit ⬍30%, congestive
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heart failure, shock, and stroke during hospital stay (8). In 1
study, the presence of acute renal failure was independently
associated with both short-term and long-term mortality
(hazard ratio [HR] at 10 years: 1.15 for mild, 1.23 for
moderate, and 1.33 for severe acute renal failure). In other
studies, both acute renal failure and the degree of change in
creatinine correlated with both the eventual development of
ESRD and with mortality (9). Thus, in acute myocardial
infarction, both acute renal failure and CKD are strongly
correlated with adverse events including death.
Because CKD patients with an acute myocardial infarction have such a high mortality, treatment of the myocardial
infarction is even more important than in patients with
normal renal function. Reperfusion therapy has been a
fundamental component of therapy for ST-segment elevation myocardial infarctions (STEMIs) since the 1980s,
when landmark trials such as ISIS-2 (Second International
Study of Infarct Survival) and GISSI-1 (Gruppo Italiano
per lo Studio della Sopravvivenza nell’Infarto) demonstrated
the ability of fibrinolytic therapy to reduce mortality (10 –
12). Subsequent studies in the 1990s confirmed the ability
of primary PCI to reduce mortality more than fibrinolytic
therapy and to reduce re-infarction and stroke to an even
greater degree (13,14). Despite the proven effectiveness of
reperfusion therapy in the general population, significantly
less is known about reperfusion therapy in patients with
CKD or ESRD, because these patients have generally been
excluded from randomized trials.
Given the high-risk population of patients with CKD
and ESRD, it is surprising that reperfusion therapy is so
severely underused. Patients with ESRD are only a onequarter as likely to undergo reperfusion therapy as patients
with normal renal function (1). Underuse of reperfusion
therapy is present with all levels of renal dysfunction. Even
in patients with mild CKD, reperfusion therapy is administered 30% less frequently. Patients with CKD or ESRD
undergo coronary angiography 30% less frequently than
those with normal renal function and are revascularized only
one-half as often (15).
Despite the potential benefits, patients with CKD have a
higher complication rate from reperfusion therapy, including bleeding, stroke, infarct-artery re-occlusion, and restenosis (3). In ESRD treated with dialysis, the mortality of a
myocardial infarction has been reported to be as high as 59%
at 1 year (16). So regardless of the fact that there are more
frequent complications from reperfusion therapy, after adjusting for comorbidities, fibrinolytic therapy is associated
with a 28% reduction in all-cause mortality in ESRD
patients (17). In another study of 5,549 patients with acute
myocardial infarction stratified by renal function that included 4,119 patients with at least mild CKD, there was an
11% reduction in mortality with fibrinolytic therapy and a
15% reduction in mortality associated with cardiac catheterization (5). As with patients without CKD, patients with
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CKD would be expected to derive greater benefit from
primary PCI than from fibrinolytic drugs and might have
even relatively greater benefit, given the higher mortality
risk and the greater bleeding risk in CKD patients treated
with fibrinolytic therapy. Before the current study by Medi
et al. (18) in this issue of JACC: Cardiovascular Interventions,
1 of the few studies to address this was a study from the
2002 ACSIS (Acute Coronary Syndrome Israeli Survey),
which included only 132 patients with CKD (19). In that
small study, there was a trend toward a higher, not lower,
mortality risk at 7 days with primary PCI compared with
fibrinolytic therapy (HR: 3.8; 95% confidence interval: 0.9
to 26.7) and 30 days (HR: 7.3; 95% confidence interval: 1.8
to 50.4). In another nonrandomized study of 4,758 patients
with acute coronary syndromes including 36% STEMI
analyzed by renal function where 3,592 had at least mild
CKD, they found a long-term mortality reduction in those
with CKD treated with PCI (20). This mortality reduction
was greater than that seen with coronary artery bypass
surgery.
The study by Medi et al. (18) is now the largest to
evaluate reperfusion strategy in patients with an acute
STEMI in which a detailed analysis of renal function was
included. In this post hoc analysis of the prospective
GRACE (Global Registry of Acute Coronary Events),
12,532 STEMI patients were evaluated, of whom 3,450 had
at least moderate CKD. The investigators reported that
patients with greater degrees of CKD were less likely to
receive reperfusion therapy, as had been reported in many
smaller studies. They found that 3.7% of patients with
normal renal function or mild CKD did not receive reperfusion therapy, which rose to 15.1% with moderate CKD,
and 31.5% with severe CKD. However, the principle and
new finding was that primary PCI was associated with a
lower adjusted in-hospital mortality compared with fibrinolytic therapy in the normal renal function group (odds ratio:
0.51) and in those with moderate CKD (odds ratio: 0.66).
In the severe CKD group the odds ratio was 0.72, but this
failed to reach statistical significance. As has been reported
in many other studies, primary PCI was also associated with
a lower risk of stroke, which remained true at all levels of
renal function. Despite this finding primary PCI was not
associated with a statistically significant benefit compared
with no therapy in those with CKD. At 6 months, in
patients with normal renal function and in those with
moderate CKD, there was a significant reduction in mortality associated with primary PCI compared with no
reperfusion therapy. In patients with severe CKD, the
mortality at 6 months was increased with either PCI or
fibrinolytic therapy compared with no reperfusion therapy.
Thus, this study exemplified the complexity of reperfusion
therapy and the limited knowledge in patients with CKD.
This study suggests that patients with moderate, but not
severe, CKD might benefit from primary PCI in an acute
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STEMI. Additionally, this study demonstrates less risk of
complications of stroke with primary PCI in patients with
moderate or severe CKD when compared with fibrinolytic
therapy.
In-hospital and long-term therapy with aspirin, beta
blocker drugs, statin drugs, and angiotensin-converting
enzyme inhibitor drugs is an essential part of the treatment
for myocardial infarction. Such therapy is under-prescribed
by up to 50% in CKD patients (4,5,21-23). Despite a
paucity of prospective randomized trials that included patients with CKD after a myocardial infarction, retrospective
data suggest that CKD patients derive a similar benefit from
aspirin, beta blocker drugs, and statin drugs as patients
without CKD (21,24). They might receive even greater
benefit from angiotensin converting enzyme inhibitor drugs
(25). Unfortunately, as with reperfusion therapy, patients
with the greatest renal dysfunction and highest mortality after
myocardial infarction are prescribed the least medical therapy.
Patients with CKD at all levels are at increased risk of
dying from myocardial infarction. Aggressive therapy is
warranted. When choosing reperfusion, primary PCI might
have greater benefit in patients with moderate CKD compared with fibrinolytic therapy, with lower risk of stroke.
However, in those with severe CKD this study did not
establish an optimal reperfusion strategy. Medi et al. (18)
are to be congratulated for performing the largest study to
date to address the most appropriate method of reperfusion
therapy for CKD patients, which has added to our understanding of appropriate reperfusion therapy in CKD. However, further studies will be necessary to fully understand the
role of each revascularization therapy in the high-risk
patient with CKD.
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