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Background and objectives: In the general population, an early invasive strategy of routine coronary angiography is superior
to a conservative strategy of selective angiography in patients who are admitted with unstable angina or non–ST segment
elevation myocardial infarction (MI), but the effectiveness of this strategy in individuals with chronic kidney disease (CKD)
is uncertain.

Design, setting, participants, & measurements: We conducted a collaborative meta-analysis with data provided by the main
authors of identified trials to estimate the effectiveness of early angiography in patients with CKD. The Cochrane, Medline,
and EMBASE databases were searched to identify randomized trials that compared invasive and conservative strategies in
patients with unstable angina or non-ST MI. Pooled risks ratios were estimated using data from enrolled patients with
estimated GFR <60 ml/min per 1.73 m2.

Results: Five randomized trials that enrolled 1453 patients with CKD were included. An early invasive strategy was
associated with nonsignificant reductions in all-cause mortality, nonfatal MI, and a composite of death or nonfatal MI. The
invasive strategy significantly reduced rehospitalization.

Conclusions: This collaborative study suggests that the benefits of an early invasive strategy are preserved in patients with
CKD and that an early invasive approach reduces the risk for rehospitalization and is associated with trends of reduction in
the risk for death and nonfatal re-infarction in patients with CKD. Coronary angiography should be considered for patients
who have CKD and are admitted with non–ST elevation acute coronary syndromes.

Clin J Am Soc Nephrol 4: 1032–1043, 2009. doi: 10.2215/CJN.05551008

A n invasive strategy of routine coronary angiography
with revascularization when indicated anatomically
after non-ST elevation myocardial infarction (MI) or

unstable angina may be more efficacious than a conservative
strategy of selective angiography limited to patients whose
medical therapy fails. Recent meta-analyses of randomized,
controlled trials found that an early invasive strategy was as-
sociated with an 18% lower risk for death or nonfatal MI and a
25% lower risk for MI than a conservative strategy (1,2). Ac-
cordingly, clinical practice guidelines for the management of
non-ST acute coronary syndromes (ACS) recommend an inva-
sive strategy for patients with hemodynamic instability, refrac-
tory angina, electrical instability, or an elevated risk for clinical
events (3).

Although guidelines do not recommend treatment modifica-
tion on the basis of renal function (3,4), the risk-to-benefit
tradeoff may be different in the 11% of adults with chronic
kidney disease (CKD) (5). The risk for developing de novo
coronary artery disease or death after an initial MI increases
markedly with even minor reductions in GFR (4,6–8). Given
this high risk, patients with CKD could derive greater absolute
benefits from an invasive strategy than patients without CKD;
however, the risk for adverse outcomes is also high in patients
with CKD. Coronary angiography is more likely to cause cho-
lesterol embolism or acute kidney injury—an event associated
with a high risk for death (9,10)—in patients with CKD (9). In
addition, both percutaneous and surgical coronary revascular-
ization may provide less durable results in patients with CKD
(11–13).

It is therefore unclear how clinical trials that compare con-
servative and invasive strategies apply to patients with CKD.
Accordingly, we performed a collaborative meta-analysis in
which the authors of randomized trials that compared invasive
and conservative strategies in non-ST ACS prepared data on
enrolled patients with CKD.
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Materials and Methods
Search Strategy

Trial investigators were identified by literature search and provided
data on enrolled patients with CKD. We searched Medline, EMBASE,
and Cochrane databases (Ovid Technologies, 1966 through September
2007; English language) for keywords related to ACS (e.g., coronary
artery disease, myocardial infarction, unstable angina), medical or in-
terventional therapies (platelet aggregation inhibitor, antithrombotic,
thrombolysis, medical therapy, angioplasty, percutaneous transluminal
coronary angioplasty, coronary angiography, stent), and therapeutic
strategy (invasive, conservative, risk stratification). The following Ovid
limits were used: “Adult,” “human,” and “randomized clinical trial.”

Because the Ovid limit “randomized clinical trial” is not valid within
EMBASE, both randomized and nonrandomized investigations were
retrieved by this strategy. After the computerized search, two investi-
gators independently reviewed citations to identify randomized, con-
trolled trials. In addition, the reference lists of included articles were
manually reviewed for studies not identified electronically.

Trials were selected when they randomly allocated patients with
non-ST ACS to routine, predischarge coronary angiography followed
by revascularization when appropriate or to selective coronary angiog-
raphy in patients with inducible ischemia or recurrent, spontaneous
ischemia. Trials were required to measure mortality, re-infarction, or
rehospitalization as outcomes and to have at least 3 mo of follow-up.
Trials that enrolled patients with ST-segment elevation MI or stable
coronary disease were excluded. The manuscript reporting the princi-
pal end points was used to identify the principal investigators of each
trial and for extraction of data on overall design and trial characteris-
tics.

Data Extraction
Two investigators independently extracted data on overall trial de-

sign, conduct, and baseline characteristics. Trial quality was assessed
with respect to blinding, loss to follow-up, and use of intention-to-treat
analysis. Disagreements were resolved by consensus.

Because outcome data on patients with CKD were not publicly
available, investigators from each trial were contacted and asked to
prepare data on randomized individuals with stage 3a (estimated GFR
[eGFR] 45 to �60 ml/min per 1.73 m2) 3b (30 to �45 ml/min per 1.73
m2), and stages 4 to 5 CKD (�30 ml/min per 1.73 m2). GFR was
calculated using the abbreviated Modification of Diet in Renal Disease
(MDRD) equation and preprocedure serum creatinine (14).

Statistical Analysis
The risk for death at 6 mo to 1 yr was the primary outcome (1-yr

outcomes). Secondary outcomes included in-hospital death, MI, and
combined death and MI as well the 1-yr risk for MI, rehospitalization,
and combined death and MI. Risk ratios (RR) were calculated for each
study, and publication bias was explored with funnel plots and accord-
ing to the methods of Begg (15,16) and Egger et al. (16). A DerSimonian
and Laird random effects model (17) was used to calculate summary
estimates, and sensitivity to model choice and outcome measure was
explored in secondary analyses using fixed-effects models or the odds
ratio instead of the RR (data not shown). Heterogeneity was assessed
by inspection of individual RR, forest plots, the Q-statistic (18), and the
I2 statistic (19). Heterogeneity was further explored by eliminating
outliers and with meta-regression. Because of the small numbers of
trials and modest numbers of patients with CKD, variability in patient
characteristics was modest. We nevertheless explored the effects of
several characteristics on study outcomes: (1) The proportion of pa-
tients with ST-segment depression on admission, (2) the proportion of

patients with positive cardiac biomarkers, and (3) the percentage of
patients with diabetes in each trial. Statistical analysis was performed
using Stata 9.2 (Stata Corp., College Station, TX). P � 0.05 was consid-
ered significant.

Results
Search Results

The electronic search identified 621 unique articles, and 594
were excluded after abstract or title review (Figure 1) (20). The
remaining 27 references and 12 identified by manual search
were reviewed in detail. We excluded 31 articles for the follow-
ing reasons (Appendix): Not a randomized controlled trial (n �

8), studied patients without non-ST elevation ACS (n � 17), did
not study routine versus selective coronary angiography (n � 4),
or presented secondary findings of a trial (n � 2). After this
review, eight reports representing the primary outcomes of
eight unique trials remained (21–28). Investigators from all
trials were contacted, but serum creatinine had not been re-
corded in three of them (23,26,27). The remaining five trials
(Table 1) served as the basis of our analysis.

Trial Characteristics
Between 1989 and 2003, these trials randomly assigned 7481

patients. Trial size ranged from 131 to 2457 patients. Mean age
ranged from 59 to 66 yr; 14 to 28% of patients had diabetes, 33
to 48% had ST-segment depression, and mortality rates in the
conservative arm were 2.5 to 10.1%. In all trials, outcomes
assessors were blinded, the primary analyses were based on
intention-to-treat, and loss to follow-up was low.

Patients with stages 3 to 5 CKD accounted for 19.4% (1453 of
7481) of patients. The majority (81.6%) had stage 3 CKD, with
218 patients having an eGFR between 30 and 44 ml/min per
1.73 m2. A total of 267 (18.4%) patients, principally from Throm-

Figure 1. Results of search strategy.
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bolysis in Myocardial Infarction (TIMI) IIIB (21), had stages 4 to
5 CKD. Patients with CKD were older and more likely to have
diabetes and ST-segment depression on admission or to die to
during follow-up (Tables 2 and 3).

Effect of Treatment Strategy on Outcomes
Study-specific and pooled results for 1-yr outcomes for pa-

tients with stages 3 to 5 CKD are presented in Figure 2 and
Table 4. An invasive strategy was associated with a nonsignif-
icant reduction in all-cause mortality (RR 0.76; 95% confidence
interval [CI] 0.49 to 1.17; P � 0.21), nonfatal MI (RR 0.78; 95% CI
0.52 to 1.16; P � 0.22), and a composite of death or nonfatal MI
(RR 0.79; 95% CI 0.53 to 1.18; P � 0.24). The invasive strategy
significantly reduced rehospitalization (RR 0.76; 95% CI 0.66 to
0.87; P � 0.001). In-hospital re-infarction was not reduced by an
invasive compared with a conservative strategy (RR 1.06; 95%
CI 0.51 to 2.20), but the RR for death was similar in-hospital and
at 1 yr.

Inspection of study-specific RR and forest plots suggested
qualitative differences between Invasive versus Conservative
Treatment in Unstable Coronary Syndromes (ICTUS) and the
remaining trials, but tests of heterogeneity were significant or
consistent with a notable degree of heterogeneity only for com-
bined death and MI at 1 yr (P � 0.04, I2 � 59.9%) and for
in-hospital MI (P � 0.04, I2 � 60.3%). Conversely, heterogeneity
was minimal for rehospitalization and in-hospital death and
low to moderate for the other outcomes according to standard

criteria (19): I2 ranged from 0.0% for in-hospital death and for
rehospitalization to 45.2% for combined in-hospital death or
nonfatal MI (Table 5).

Excluding ICTUS decreased heterogeneity, yielding lower I2

values and more beneficial effect estimates (Figure 2, Table 5).
After exclusion of ICTUS, an invasive strategy significantly
reduced the risk for nonfatal MI as well as combined death and
MI and had a borderline significant effect on all-cause mortality
(RR 0.67; 95% CI 0.44 to 1.02; P � 0.06).

TIMI IIIB was the oldest trial and randomized to thrombol-
ysis versus placebo as well as to invasive therapy versus conser-
vative therapy. To explore these factors, we recalculated sum-
mary estimates after excluding TIMI IIIB. Heterogeneity
increased slightly, but effect estimates for all-cause mortality,
nonfatal MI, death or MI, and hospitalization did not change
appreciably.

Meta-regression exploring the percentage of patients with
diabetes, ST-segment depression, or elevated cardiac enzymes
did not identify any significant effects on between-trial heter-
ogeneity (P � 0.20 for all comparisons). There was no evidence
of publication bias.

Findings in patients with stage 3 CKD were qualitatively
similar to the overall findings demonstrating nonsignificant
reductions in in-hospital and 1-yr mortality as well as the
combined outcome of death and nonfatal MI. The number of
patients with late stage 3 CKD (eGFR �45 ml/min per 1.73 m2)

Table 2. Characteristics of randomly assigned patients in included trials

Characteristic TIMI IIIB FRISC II TACTICS-TIMI 18 VINO ICTUS

No. randomly assigned 1473 2457 2220 131 1200
Age (yr; mean) 59 66a 62 66 62a

Men (n �%�) 972 (66) 1708 (70) 1463 (66) 80 (61) 880 (73)
White race (n �%�) 1178 (80) NA 1722 (78) NA NA
Diabetes (n �%�)† 114 (8) 299 (12) 613 (28) 33 (25) 166 (14)
Previous MI (n �%�) 604 (41) 546 (22) 866 (39) 34 (26) 278 (23)
MI at randomization (n �%�) 471 (32) 1348 (58) 826 (37) 131 (100) 1200 (100)
ST-segment changes (n �%�) 486 (33) 1114 (46) 852 (39) 61 (47) 474 (48)
T-wave inversion (n �%�) 678 (46) 871 (36) 203 (9) NA NA
Thrombolytic therapy (n �%�) 729 (49) 0 (0) 0 (0) 0 (0) 0 (0)
Percutaneous revascularization during

initial hospitalization (routine
angiography/selective angiography; %)

37/23 42/7 37/23 47/3 60/28

CABG during initial hospitalization
(routine angiography/selective
angiography; %)

24/18 34/7 20/13 25/3 16/11

Percutaneous revascularization at end of
follow-up (routine angiography/
selective angiography; %)

38/26 43/18 42/29 52/13 61/40

CABG at end of follow-up (routine
angiography/selective angiography; %)

25/24 35/19 22/16 35/30 18/14

Mortality, (routine angiography/selective
angiography; %)

2.4/2.5 7.8/10.1 3.3/3.5 3.1/13.4 2.5/2.5

aMedian. Information on diabetes was available for only 782 of 1473 patients in TIMI IIIB.
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was small, but the RR reduction of death, MI, or combined
death and MI seemed equal or greater within this group com-
pared with early stage 3 CKD (Table 4). Only a small number of
patients had stages 4 to 5 CKD, with the majority enrolled in
TIMI IIIB (21). Within the context of these limitations, the
combined estimates for stages 4 to 5 CKD were consistent with
similar reductions in 1-yr mortality as in less advanced CKD
(RR 0.78; 95% CI 0.33 to 1.82; P � 0.56) but an increased risk for
recurrent MI (RR 1.11; 95% CI 0.49 to 2.52; P � 0.66).

Discussion
In this collaborative meta-analysis, we compared outcomes

of invasive and conservative strategies in patients who had at
least moderate CKD and were admitted with non–ST segment
elevation ACS. We found that an invasive strategy significantly
reduced the risk for rehospitalization and resulted in nonsig-
nificant reductions in the risks for death and MI compared with
a conservative management strategy.

Although the CI (with the exception of rehospitalization)
were broad, the point estimates were consistent with clinically
meaningful effects (RR between 21 and 24% for 1-yr outcomes).
The magnitude of the reductions in death and recurrent MI that
we observed in the CKD population were comparable to or
greater than those found in two previous meta-analyses that
compared invasive with conservative strategies in the overall
trial populations (up to 8% reduction in the risk for death and
25% reduction in the risk for nonfatal MI [1,2]).

Furthermore, because patients with CKD are at substantially
higher risk for death than patients without significant CKD—
with a mortality rate of 8.0% in patients with CKD compared
with only 3.1% in patients without CKD randomly assigned to
conservative therapy in these trials—the observed relative risk
reductions likely mean substantially higher absolute benefits
from an invasive strategy for this group of patients. Quantita-
tively, this suggests that an invasive strategy could prevent up
to 20 deaths for every 1000 patients compared with only six
deaths prevented in patients without CKD. Additional studies
are needed to elucidate the degree to which comorbidities such
as diabetes or previous MI modify the relationship between
CKD and the choice of post-ACS therapy. Unfortunately, this
will be difficult if cardiovascular trials continue routinely to
exclude patients with overt CKD (29). Not only do these exclu-
sions limit understanding of how to treat individuals with
CKD, but also by removing patients who are likely to derive a
greater absolute benefit from effective therapy, they may result
in underestimation of overall treatment efficacy. Broader en-
rollment of patients with all ranges of CKD in future trials
should be strongly encouraged.

Coronary angiography is underused in patients with CKD
(30,31). It is uncertain whether this low use represents an ap-
propriate regard for the risk for contrast nephropathy in this
population, an overly conservative approach to therapy in pa-
tients with CKD, or a combination of both. Retrospective stud-
ies demonstrating higher mortality among patients who have
CKD and do not undergo angiography after MI have raised
concerns that the low use of post-ACS coronary angiography in
patients with CKD is inappropriate and may partly underlie theT
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Figure 2. (A through D) Comparison of invasive and noninvasive strategies with respect to the likelihood of death at 1 yr (A),
myocardial infarction (MI) at 1 yr (B), the composite end point of death or nonfatal MI (C), or rehospitalization during the year
after randomization (D). For the ICTUS trial, only cardiovascular hospitalizations were recorded. Data presented as the study-
specific and composite risk ratio (RR) estimates comparing early invasive and conservative therapy groups. RR �1 indicates that
the routine angiography strategy was superior to selective strategy. The filled boxes represent the RR from the individual trials,
with the size of the box reflecting the sample sizes of the trials. The horizontal bars extending from the box represent the 95%
confidence intervals (CI) for the RR. The open diamonds represent the cumulative RR with or without the inclusion. The size of
the diamond represents the 95% CI for the RR.

Table 4. Summary of treatment effects of early invasive versus conservative therapy in patients with CKD and
non–ST elevation ACS overall and according to CKD classa

Outcome All-Cause Mortality
(RR �95% CI�)

Nonfatal MI (RR
�95% CI�)

Death or Nonfatal
MI (RR �95% CI�)

Rehospitalization
(RR �95% CI�)

Overall, stages 3 to 5 CKD
in-hospital 0.77 (0.42 to 1.44) 1.06 (0.51 to 2.20) 1.00 (0.64 to 1.56) NA
1 yr 0.76 (0.49 to 1.17) 0.78 (0.52 to 1.16) 0.79 (0.53 to 1.18) 0.76 (0.66 to 0.87)

Stage 3 CKD
in-hospital 0.89 (0.45 to 1.76) 0.95 (0.41 to 2.22) 0.88 (0.43 to 1.79) NA
1 yr 0.75 (0.41 to 1.37) 0.72 (0.47 to 1.11) 0.76 (0.45 to 1.27) 0.72 (0.62 to 0.84)

Stage 3a CKD (GFR 45 to 59
ml/min per 1.73 m2)

in-hospital 1.07 (0.45 to 2.58)b 0.90 (0.38 to 2.12) 0.97 (0.45 to 2.05) NA
1 yr 0.75 (0.40 to 1.40) 0.72 (0.47 to 1.10) 0.84 (0.50 to 1.42) 0.73 (0.62 to 0.86)

Stage 3b CKD (GFR 30 to 44
ml/min per 1.73 m2)

in-hospital 0.69 (0.24 to 1.97) 0.52 (0.18 to 1.54)b 0.63 (0.30 to 1.35) NA
1 yr 0.63 (0.30 to 1.32) 0.58 (0.24 to 1.42) 0.57 (0.32 to 1.00) 0.85 (0.51 to 1.41)

Stages 4 to 5 CKD (GFR
�30 ml/min per 1.73
m2)

in-hospital 0.41 (0.11 to 1.55)b 1.37 (0.58 to 3.24)c 0.94 (0.47 to 1.90)c NA
1 yr 0.78 (0.33 to 1.82) 1.11 (0.49 to 2.52) 0.94 (0.55 to 1.60) 1.01 (0.70 to 1.46)

aOnly cardiovascular hospitalizations were recorded in the ICTUS trial. CI, confidence interval; RR, relative risk.
Because of low number of events, based on bfour or cthree trials only.
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high mortality in patients with CKD (30–32). Whether the
association is causal or the result of greater degrees of comor-
bidity among patients who do not undergo angiography, how-
ever, has remained unanswered because of the lack of random-
ized studies. Our findings support the possibility of a causal
link between the low use of angiography in patients with CKD
and the high mortality and suggest that broader use of an
invasive strategy in patients with CKD and non–ST elevation
ACS could significantly affect outcomes.

Although additional studies are needed, we believe that our
results suggest that an invasive strategy of routine angiography
should be the preferred approach to the treatment of non-ST
ACS in CKD; however, the absence of statistical significance for
the death and MI end points in our analysis must be acknowl-
edged. It may be due to low statistical power for these end
points given the relatively small number of trials, moderate
within-trial power for these end points, the modest number of
patients with stage 3 or higher CKD in the analysis, and the
modest number of fatalities. We cannot exclude a true lack of
benefit or even harm from a routine invasive compared with a
conservative strategy in patients with CKD. Well-powered,
randomized studies of this question are needed for clarification.

Alternatively, the lack of a statistically significant benefit
could reflect the heterogeneity of the trials that we studied. The
changes in the I2 statistic and the narrowing of CI after the
removal of the ICTUS trial from our analysis suggest the pos-
sibility of a moderate discrepancy between this trial and the
others in our analysis. Meta-regression suggested that between-
trial differences in the proportion of patients with diabetes,
ST-segment depression, or positive biomarkers of ischemia do
not account for the observed differences in outcomes, and other
factors are likely to be responsible. ICTUS is the most contem-
porary of the trials that we analyzed, and it is possible that the
benefits of an invasive strategy have diminished with more
contemporary approaches to the medical therapy of ischemic
heart disease; however, the overall mortality in the ICTUS trial
was low, and the frequency of coronary revascularization in the
conservative arm of this trial was similar to the frequency in the
early invasive arm of other trials (Tables 1 and 2). Thus, an

alternative is that the high rate of revascularization in the
control arm or the inclusion of lower risk patients in the ICTUS
trial may have diluted the benefit of an early invasive strategy
seen in the higher risk populations enrolled in the other trials.

These considerations suggest the interpretation that early
invasive therapy after MI may be most beneficial for patients
who have CKD and are otherwise at high risk for cardiovascu-
lar morbidity and mortality and that it is of less benefit in other
cases. Further studies are required to determine whether the
ICTUS results are more or less informative for contemporary
practice than the older trials.

This study had several strengths. The collaborative nature of
the analysis resulted in a sample of randomly assigned, post-
ACS patients with CKD several times larger than those in any
previous investigation (33). In addition, the use of randomized
data yielded a sample free from the significant imbalances in
baseline conditions and the potential for indication bias that
may confound retrospective analyses of nonrandomized data
(30–32). Finally, the trials included in this analysis randomly
assigned patients internationally, used a variety of concomitant
medical treatments, and had slightly different entry criteria.
Thus, our aggregate results are likely to be more broadly gen-
eralizable than the results of any single trial

In addition to the potential for type II statistical error, there
are several limitations to this study. First, the nature of the
interventions prevented blinding, and this could have influ-
enced clinical outcomes. Second, patients who met entry crite-
ria for these trials may have differed in important but unmea-
sured ways from patients in general clinical practice, and this
could limit generalizability. Third, we cannot exclude the pos-
sibility that acute kidney injury was misclassified as CKD;
however, the use of preangiography creatinine to estimate GFR
and the strict exclusion criteria (Table 1) make it unlikely that
large numbers of patients were misclassified. Finally, the trials
were conducted during a period of �10 yr, during which
treatment of coronary disease evolved. There was substantial
variation in the use of coronary stents and background medical
therapies. In addition, it is worth noting that in TIMI IIIB (21),
roughly 50% of patients underwent thrombolysis—a therapy

Table 5. Estimates of heterogeneity for fatal and nonfatal outcomes in patients with stages 3 to 5 CKDa

Outcome

All-Cause
Mortality Nonfatal MI Death or Nonfatal

MI Rehospitalization

I2 (%) P �2 I2 (%) P �2 I2 (%) P �2 I2 (%) P �2

All Trials
in-hospital 0.0 0.77 60.3 0.04 45.2 0.12 NA NA
1 yr 19.3 0.29 29.3 0.23 59.9 0.04 0.0 0.83

Without ICTUS
in-hospital 0.0 0.63 42.6 0.16 8.1 0.35 NA NA
1 yr 0.0 0.51 0.0 0.67 0.0 0.68 0.0 0.83

Without TIMI 3b
in-hospital 0.0 0.66 69.5 0.02 53.9 0.08 NA NA
1 yr 33.7 0.21 44.2 0.15 69.8 0.02 0.0 0.73

aOnly cardiovascular hospitalizations were recorded in the ICTUS trial.
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no longer used for non-ST ACS, largely as a consequence of this
trial. The risks and benefits of coronary angiography may be
different in contemporary practice than in the context of the
therapies used in TIMI IIIB. The absence of qualitative changes
in our analysis after exclusion of TIMI IIIB as well as the lack of
statistical evidence for heterogeneity is reassuring that this trial
did not unduly influence our findings.

Although we did not find evidence of publication bias, the
small number of trials in our analysis limited our power to
assess formally for unpublished studies; however, we are un-
aware of any published trials that specifically assessed these
interventions in the CKD population, and we therefore believe
that it is unlikely that trials that enrolled substantial numbers of
such patients would remain unpublished. Finally, we studied a
very small number of patients who had stages 4 to 5 CKD and
were primarily enrolled in a single trial. To our knowledge, no
other study has examined the effects of an invasive compared
with a conservative post-ACS management strategy in a ran-
domly allocated population of patients with stages 4 to 5 CKD.
In this regard, it is interesting that our analysis suggests that
reduction in mortality with early invasive therapy is similar
across all three stages of CKD; however, because the CI on this
estimate were broad, this finding should be considered hypoth-
esis generating and extrapolated cautiously.

Conclusions
We found a significantly lower risk for rehospitalization and

trends toward a lower risk for death and re-infarction in pa-
tients who had CKD and were randomly assigned to an early
invasive strategy after admission for non–ST elevation ACS.
Additional studies to refine the effect estimates in patients with
advanced CKD and to determine longer term outcomes are
needed. Our results suggest that an early invasive strategy of
routine post-ACS coronary angiography with revascularization
when anatomically indicated may be beneficial in patients with
CKD and suggest that this strategy should be considered in all
non-ST elevation ACS-patients regardless of renal function.
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