
916 www.anesthesia-analgesia.org October 2013  Volume 117  Number 4

Acute kidney injury (AKI) occurs in 1% to 5% of 
patients having noncardiac surgery1–3 and con-
tributes to increased hospital mortality.1,4 The 

predominant mechanism of perioperative AKI is thought 
to be impaired perfusion; the initial insult seems to be 
hypoxic, followed by production of reactive oxygen spe-
cies and activation of inflammatory mechanisms during 
reperfusion.5

Statins (3-hydroxy-3-methylglutaryl coenzyme A 
reductase inhibitors) provide effective primary and 
secondary prevention against cardiovascular events in 
hyperlipidemic subjects6,7 and in patients with chronic 
kidney disease not requiring dialysis,8,9 which are 
independent of lipid lowering.10,11 The vasodilatory, 
antiinflammatory, and antithrombotic effects of statins are 
mediated by increased endothelial nitric oxide synthase 
expression,12 reduced expression of cytokines, chemokines, 
and adhesion molecules, and decreased C-reactive protein 
concentrations.13

Statins reduce endothelin secretion and rapidly 
increase nitric oxide production, thereby increasing flow-
mediated vasodilation and endothelial function.14 Statins 
also scavenge free radicals,15 are antiinflammatory by 
blocking the infiltration of inflammatory cells and down-
regulating the expression of inflammatory mediators, 
such as interleukin-6 and C-reactive protein,16 and pos-
sess antithrombotic properties,17 all of which were likely 
to be renal protective. As might thus be expected, animal 
models show that giving statins before an ischemic event 
significantly reduces AKI.18–22
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BACKGROUND: Our objective was to examine the association between preoperative statin ther-
apy and the incidence of postoperative acute kidney injury (AKI) in patients undergoing elective 
noncardiac surgery.
METHODS: We analyzed the electronic records of 57,246 patients who had elective noncar-
diac surgery at the Cleveland Clinic Main Campus between December 2004 and March 2010. 
Patients were divided into 2 groups depending on preoperative therapy with statin drugs. Our 
primary outcome was AKI, de!ned as “risk,” “injury,” or “failure” using the RIFLE (Risk, Injury, 
Failure, Loss, and End-stage Kidney) criteria. Secondary outcomes included postoperative dialy-
sis and all-cause hospital mortality. Each statin user was matched to a nonuser based on pro-
pensity scores. The propensity scores were estimated using a multivariable logistic regression 
model, incorporating all available baseline potential confounders. After the propensity-matching 
procedure, we performed !nal analyses for the primary and secondary outcomes. For the pri-
mary analysis, we used a univariable logistic regression model to estimate the odds ratio (OR) 
(and 95% con!dence intervals) for AKI, postoperative dialysis, and hospital mortality between 
matched statin users and nonusers.
RESULTS: Of the total group, 23,745 records were unusable because of missing data. Among 
the remaining 28,508 patients analyzed, the overall incidence of AKI was 6.1%. Three hundred 
sixty-one of 4805 statin users (7.5%) and 1377 of 23,703 nonusers (5.8%) experienced AKI. 
The incidence of postoperative dialysis was 0.05%. Six statin users (0.12%) and 8 nonus-
ers (0.03%) required dialysis postoperatively. The incidence of hospital mortality was 0.62%. 
Mortality was observed for 47 patients (1.0%) and 130 patients (0.5%), respectively. Among 
4172 matched pairs, the incidence (95% con!dence interval) of AKI was 7.1% (6.2%, 8.1%) in 
the matched statin users and 8.0% (7.1%, 9.0%) in the nonusers, corresponding to an OR of 
0.88 (0.75, 1.03), which was not statistically signi!cant (P = 0.12, !2 test). The secondary out-
comes were also not signi!cantly different in matched statin users and nonusers. Postoperative 
dialysis was required for 0.10% (0.02%, 0.33%) and 0.12% (0.04%, 0.37%) of patients in the 
respective groups (OR = 0.80 [0.16, 3.70]; P = 0.74). Hospital mortality occurred in 1.0% (0.7%, 
1.5%) and 1.3% (0.9%, 1.8%) of patients, respectively (OR = 0.76 [0.47, 1.20]; P = 0.18).
CONCLUSIONS: Our data did not support the hypothesis that preoperative statin therapy in 
doses routinely used to treat hypercholesterolemia is associated with a change in the inci-
dence of AKI, postoperative dialysis, or hospital mortality in patients undergoing noncardiac 
surgery. (Anesth Analg 2013;117:916–23)

mailto:argalim@ccf.org


October 2013  Volume 117  Number 4 www.anesthesia-analgesia.org  917

 

Compelling mechanistic evidence therefore suggests 
that statins might reduce postoperative kidney injury after 
noncardiac surgery. However, the extent to which statin use 
is associated with renal protection in noncardiac surgery 
remains unknown. We thus tested the hypothesis that pre-
operative statin use is independently associated with renal 
protection in noncardiac surgery patients. Secondarily, we 
sought to evaluate the relationship between statin use and 
new-onset postoperative dialysis and all-cause hospital 
mortality.

METHODS
Data from 57,246 patients undergoing noncardiac surgery at 
the Cleveland Clinic between December 8, 2004 and March 
8, 2010 (most recent operation per patient) were obtained 
from the Anesthesia Institute’s Perioperative Health 
Documentation System database. This database is approved 
for research by our IRB.

We included patients who had an ASA physical status "IV. 
Patients who had outpatient procedures or emergency sur-
gery were excluded. We also excluded patients who had 
a previous kidney transplant, who already required renal 
replacement therapy, and patients with end-stage renal 
disease, which included those having arteriovenous fistula 
surgery, nephrectomy of a sole remaining kidney, or a base-
line serum creatinine of #5.0 mg/dL.

Our primary outcome was AKI based on the RIFLE 
(Risk, Injury, Failure, Loss, and End-stage Kidney) crite-
ria.23 The RIFLE criteria were used to categorize patients 
into 3 groups: (1) patients at risk of renal injury (as defined 
by a maximal postoperative plasma creatinine concen-
tration #1.5 mg/dL but less than twice the preoperative 
concentration); (2) patients with renal injury (maximal post-
operative plasma creatinine concentration #2 mg/dL but 
less than 3 times the preoperative concentration); and (3) 
patients with renal failure (maximal postoperative plasma 
creatinine concentration >4 mg/dL with an increase of at 
least 0.5 mg/dL, or maximal preoperative creatinine at least 
3 times the preoperative concentration).

The primary exposure of interest was routine preop-
erative statin use, determined by querying patients’ active 
medication list in the database for the presence of any 
commercially available statin drugs. With the exception of 
angiotensin-converting enzyme inhibitors and angiotensin 
receptor blockers, patients at our institution are normally 
instructed to take routine medications, including statins, on 
the morning of surgery.

Propensity scores for statin use were estimated using a 
multivariable logistic regression model, incorporating all 
available baseline potential confounders (listed in the top 
panel of Table 1). Each statin user was matched to a nonuser 
based on the propensity scores; specifically, we used exact 
matching on propensity score to within 0.01 units. The data 
were randomly permuted before matching.

We adjusted for severity of surgery (in terms of risk of 
postoperative AKI) by estimating for each procedure type 
the overall incidence of AKI; the resulting measure of proce-
dural risk for AKI was then used as a potential confounder 
during our propensity-matching analysis. Procedure codes 
were defined using the United States Agency for Healthcare 
Research and Quality’s single-level Clinical Classifications 

Software for International Classification of Diseases, Ninth 
Revision, Clinical Modification procedure code.a

Balance between statin users and nonusers on the available 
baseline potential confounders was assessed using standard 
univariable summary statistics (e.g., means and standard 
deviations, percentages, or medians and quartiles) and abso-
lute standardized differences. The absolute standardized dif-
ference is a useful measure of balance between 2 groups on a 
covariate, and is equal to the absolute value of the difference 
in means, mean ranks, or proportions divided by a pooled 
measure of standard deviation. Thus, the absolute standard-
ized difference approximately represents the number of stan-
dard deviations apart 2 groups are on a covariate. An absolute 
standardized difference value #0.1 generally suggests slight 
imbalance between the groups, which could be potentially 
confounding depending on the degree of association between 
the baseline variable in question and the outcome.

After the propensity-matching procedure, we performed 
final analyses for the primary outcome and the secondary 
outcomes. For the primary analysis, we used a univariable 
logistic regression model to estimate the odds ratio (OR) 
for AKI between matched statin users and nonusers and its 
associated 95% confidence interval. The null hypothesis of no 
relationship between statin use and AKI was evaluated using 
a standard !2 test; the type I (false-positive) error rate for this 
primary hypothesis was fixed at 0.05. Similar analyses were 
performed for the secondary outcomes; however, for these 
analyses, we used the Bonferroni correction to control the 
overall type I error rate at 0.05 for the secondary outcomes.

R software version 2.12.1 for Windows (The R Foundation 
for Statistical Computing, Vienna, Austria) and SAS soft-
ware version 9.2 for Windows (SAS Institute, Cary, NC) 
were used for all statistical analyses. Patients were propen-
sity matched using the R package “Matching.”24

RESULTS
Among the 57,246 patients identified through the 
Perioperative Health Documentation System database, 
who had noncardiac surgery, 4993 (8.7%) did not meet 
our inclusion/exclusion criteria (Fig. 1). Statin use, 
baseline serum creatinine, and/or the AKI outcome 
were unavailable for 23,745 patients, generally because 
postoperative serum creatinine analysis was not clinically 
indicated; thus, 28,508 patients were analyzed. A 
comparison of baseline characteristics between patients 
included in the study and patients excluded because of 
unavailable data on the primary exposure and outcome is 
provided in Appendix 1.

Baseline serum albumin and body mass index were 
excluded from the model estimating propensity scores 
because many values were missing (43% and 30%, respec-
tively). Furthermore, 881 patients with missing values for 
#1 of the other baseline variables included in the model esti-
mating propensity scores were removed. Our propensity-
matching procedure yielded successful matches for 4172 
(87%) of the statin users; therefore, our analyzed dataset 
consisted of 8344 propensity-matched patients.

a HCUP Clinical Classifications Software (CCS) for ICD-9-CM. Available at:  
http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp. Accessed  January 
7, 2011.

http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp
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Before matching, statin users were generally older and 
sicker than nonusers in baseline characteristics (Table 1). 
After matching, none of the baseline potential confounders 
exhibited absolute standardized difference scores >0.2 
(Fig. 2). Although serum albumin and body mass index 
were not considered in the matching, they were nonetheless 
well balanced among the matched patients with available 
measurements. Thus, the propensity-matching procedure 
was successful in balancing baseline potential confounders. 
Intraoperative characteristics such as case duration and 
fluid volumes, also not used for propensity matching, were 
nonetheless similar among the matched patients (Table 1).

The incidence (95% confidence interval) of AKI was 7.1% 
(6.2%, 8.1%) in the matched statin users and 8.0% (7.1%, 
9.0%) in the nonusers, corresponding to an OR of 0.88 (0.75, 
1.03), which was not statistically significant (P = 0.12, !2 test).

The secondary outcomes were also not significantly 
different between matched statin users and nonusers. 
Postoperative dialysis was required for 0.10% (0.02%, 
0.33%) and 0.12% (0.04%, 0.37%) of patients in the matched 
groups (OR = 0.80 [0.16, 3.70]; P = 0.74). In-hospital mortal-
ity occurred in 1.0% (0.7%, 1.5%) and 1.3% (0.9%, 1.8%) of 
the matched patients, respectively (OR = 0.76 [0.47, 1.20]; 
P = 0.18). A summary of the incidence of primary and 

Table 1. Baseline and Intraoperative Patient Characteristics, Before and After Propensity Score Matching on 
the Baseline Characteristics (Intraoperative Characteristics Were Not Used for the Matching)

All patients Matched patients
Non-statins

(n = 23,703)
Statins

(n = 4805)
Non-statins
(n = 4172)

Statins
(n = 4172)

Baseline factors
To-come-in admission (versus inpatient), % 85.6 79.5 79.3 80.3
Age, y, mean ± SD 58 ± 16 67 ± 12 67 ± 13 66 ± 12
Body mass index, kg/m2, median (quartiles) 28 (24, 33) 28 (25, 33) 28 (25, 33) 28 (25, 33)
Female gender, % 52.5 43.4 44.2 44.4
Race, %
 Caucasian 86.0 87.1 87.2 87.0
 African American 10.3  9.8 9.9 9.7
 Other  3.8  3.1 2.8 3.3
Creatinine, mg/dL, median (quartiles) 0.9 (0.7, 1.0) 0.9 (0.8, 1.2) 0.9 (0.8, 1.1) 0.9 (0.8, 1.1)
Hematocrit, %, mean ± SD 40.8 ± 4.9 40.2 ± 5.1 40.3 ± 5.2 40.3 ± 5.1
Albumin, mg/dL, median (quartiles) 4.3 (4.0, 4.5) 4.2 (3.8, 4.5) 4.2 (3.8, 4.4) 4.2 (3.9, 4.5)
History of acute renal failure, %  2.8  5.0 4.6 4.6
Chronic kidney disease, %  2.9  5.8 4.9 5.4
Diabetes mellitus, %
 None 85.1 70.5 74.4 73.4
 Oral 13.0 19.4 18.4 18.1
 Insulin  1.9 10.2 7.2 8.5
Hypertension, % 48.2 76.7 76.3 74.5
Congestive heart failure, %  4.0 9.6 8.0 8.8
Myocardial infarction, %  4.6 15.0 11.8 12.9
Valvular heart disease, %  3.2  4.5 4.8 4.4
History of coronary artery bypass grafting, %  3.9 13.8 10.5 11.3
History of percutaneous coronary intervention, %  4.3 12.6 9.7 10.9
Chronic obstructive pulmonary disease, % 10.1 10.7 10.8 10.5
History of deep venous thrombosis, %  1.7  2.7 2.9 2.5
History of supraventricular arrhythmia, %  2.7  3.4 3.2 3.4
History of ventricular arrhythmia, %  1.2 2.5 2.2 2.1
Use of $-blockers, % 14.8 49.2 45.9 44.5
Use of ACE inhibitors, % 10.3 37.8 34.6 33.7
Use of ARBS, %  4.6 15.5 14.1 14.5
Use of Ca-channel blockers, %  7.2 21.8 21.5 20.2
Use of steroids, %  6.2 13.6 13.7 12.8
Use of diuretics, %  6.1 22.1 18.8 19.4
Use of aspirin, %  5.0 27.0 19.7 22.0
ASA physical status, %
 I  3.0  0.2 0.1 0.3
 II 42.5 23.1 25.4 25.3
 III 48.8 66.2 64.9 64.9
 IV  5.6 10.5 9.7 9.5
Intraoperative factors, median (quartiles)
Case duration, min 251 (188, 330) 255 (188, 336) 253 (190, 337) 255 (189, 336)
Estimated blood loss, mL 200 (75, 400) 200 (100, 400) 200 (100, 450) 200 (100, 450)
Crystalloids, mL 2700 (2000, 3700) 2700 (1900, 3700) 2700 (1800, 3712) 2700 (1900, 3700)
Colloids, mL 500 (0, 1000) 500 (0, 1000) 500 (0, 1000) 500 (0, 1000)
Red blood cell transfusion, mL 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)
Urine output, mL 300 (105, 600) 300 (120, 600) 300 (115, 600) 300 (120, 600)

SD = standard deviation; ACE = angiotensin-converting enzyme; ARBS = angiotensin II receptor blockers; Ca = calcium; ASA = American Society of Anesthesiologists.
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secondary outcomes among statin users and nonusers (both 
before and after matching) is provided in Table 2.

DISCUSSION
Our principal finding is that preoperative statin therapy 
does not seem to be associated with a reduced risk of AKI in 
patients undergoing noncardiac surgery (although, as our 
confidence interval for the primary comparison of interest 
indicates, we could not exclude from possibility a reduction 
in the odds of AKI as large as 25%). This result is similar 
to that reported in patients having noncardiac25 and cardiac 
surgery.26 In contrast, Molnar et al.27 reported an associa-
tion between preoperative statin use and a reduced risk of 
AKI in patients having major elective surgery. However, 
their study cohort was restricted to patients older than 65 
years of age. Furthermore, they combined patients having 
cardiac and noncardiac surgery, although pathophysiologic 
mechanisms for AKI probably differ.5,28 Most importantly, 
however, Molnar et al. used AKI diagnostic codes based on 
the International Classification of Diseases, Ninth Revision clas-
sification system, which has only 28% sensitivity for AKI.29

We also found no evidence supporting the idea that pre-
operative statin use is associated with a reduced incidence 
of new-onset dialysis or hospital mortality. The same results 
were reported in a single-center, albeit smaller, retrospective 
study by Kor et al.25 in patients undergoing major vascular 
surgery. A recent study associating statin use with a lower 
incidence of new-onset dialysis also reported an absence of 
association between statin use and reduced dialysis depen-
dence 90 to 120 days postoperatively, making a significant 

long-term renoprotective effect of statin drugs in current 
clinical doses highly unlikely.27

Our study results contrast with those reported by 
Lindenauer et al.,30 in a large retrospective study cohort 
based on administrative data from 328 hospitals. In their 
propensity-matched cohort, hospital mortality after major 
noncardiac surgery was 2.2% in patients treated with lipid-
decreasing medications compared with 3.2% in patients 
who did not receive lipid-decreasing therapy or in whom 
treatment was initiated after the second day of hospitaliza-
tion (P < 0.001). In contrast, this study is a retrospective, 
single tertiary care center study based on clinical and not 
administrative data and included only patients receiving 
statin therapy (and not other lipid-decreasing medications). 
In addition, all noncardiac procedures were included in 
this report (and not only major noncardiac surgery), which 
explains the decrease in hospital mortality reported in this 
study: 1.0% in the statin propensity-matched group and 
1.3% in the no statin group; OR (95% confidence interval): 
0.76 (0.47, 1.20) (P = 0.18).

A “healthy user effect” referring to the phenomenon in 
which patients who adhere to a medication schedule also 
engage in a healthy lifestyle, resulting in better overall 
health,31 can explain the reduction in hospital mortality 
reported by Lindenauer et al. in patients receiving a lipid-
decreasing drug. Another explanation is that the sample 
size of this study was not large enough to detect a difference 
between the 2 groups. A post hoc sample size calculation 
suggests that approximately 27,000 patients per group 
would be necessary to exclude a type II error in assessing 

Figure 1. Summary of inclusion/exclusion 
criteria and results of the propensity score 
matching procedure. TCI = to-come-in.
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Figure 2. Balance of patient characteristics 
before and after exact matching on propensity 
score (rounded to the nearest percentage), as 
characterized by absolute standardized differ-
ences (ASDs). The ASD, equal to the difference 
in means, mean rankings, or proportions divided 
by the pooled standard deviation, is a measure of 
statistical distance between 2 groups on a char-
acteristic; values >0.2 are indicative of imbal-
ance between the 2 groups (and thus potentially 
confounding on the relationship of interest). ACE 
= angiotensin-converting enzyme; Ca = calcium; 
ARBS = angiotensin II receptor blockers; MI = 
myocardial infarction; S/P = status/post; CABG = 
coronary artery bypass graft; PCI = percutaneous 
coronary intervention; CHF = congestive heart 
failure; TCI = to-come-in; BMI = body mass index; 
DVT = deep vein thrombosis; COPD = chronic 
obstructive pulmonary disease.

Table 2. Incidence of Acute Kidney Injury (and Components of Acute Kidney Injury as Defined by the RIFLE 
Criteria), Dialysis, and In-Hospital Mortality Among 28,508 Patients Included in the Study and Among a 
Subset of 8344 Propensity-Matched Patients
All patients No Statins (n = 23,703) Statins (n = 4805)
Acute kidney Injury 1377 (5.8%) 361 (7.5%)
 Risk 940 (4.0%) 226 (4.7%)
 Injury 278 (1.2%) 81 (1.7%)
 Failure 159 (0.7%) 54 (1.1%)
Dialysis 8 (0.03%) 6 (0.12%)
Mortality 130 (0.5%) 47 (1.0%)

Propensity-matched patients No Statins (N=4172) Statins (N=4172) Odds ratio (95% CI) P Value

Acute kidney Injury 334 (8.0%) 296 (7.1%) 0.88 (0.75, 1.03) 0.12
 Risk 211 (5.1%) 192 (4.6%)
 Injury 79 (1.9%) 63 (1.5%)
 Failure 44 (1.1%) 41 (1.0%)
Dialysis* 5 (0.12%) 4 (0.10%) 0.80 (0.16, 3.70) 0.74
Mortality* 54 (1.3%) 41 (1.0%) 0.76 (0.47, 1.20) 0.18

Odds ratios, 95% con!dence intervals, and P values testing the hypothesis of association between statin use and the respective outcomes are presented for 
the matched subset.
*A Bonferroni-adjusted signi!cance criterion of 0.025 was used for these secondary outcomes.
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the effects of statin therapy on hospital mortality (assuming 
90% power and an OR of "0.7).

Available evidence suggests that routine preoperative 
statin use has little if any renoprotective effect.25,26,32 In fact, 
there are currently no known effective and safe drugs that 
prevent ischemic renal injury.33–36 Maintaining adequate 
arterial blood pressure might thus be the best clinical 
approach at this time.37 It remains possible, however, that 
current doses of statins, mainly used to treat hypercholes-
terolemia, are insufficient in attenuating AKI. Consistent 
with this theory, Verma et al.38 demonstrated attenuation of 
cell injury with pravastatin, but only at high serum concen-
trations of the drug.11

Although statin drugs are restarted on the first postop-
erative day according to an institutional protocol, the pos-
sibility of late reinstitution of statin drugs in some patients 
(because of postoperative ileus or surgical team preference) 
cannot be excluded and may have potentially masked a 
protective effect of statins. “Statin withdrawal” can occur 
when the drugs are discontinued postoperatively, or reinsti-
tuted >48 hours after surgery. Statin withdrawal is thought 
to augment the risk of AKI, new-onset dialysis, and hospital 
mortality.25 Le Manach et al.39 also reported that postopera-
tive statin withdrawal for at least 4 days is an independent 
predictor of postoperative cardiac myonecrosis.

Our registry does not include specific statin formulations, 
doses, or preoperative duration of use. Potency varies among 

statins and molecules that cause comparable lipid decreasing 
may differ considerably in their antiinflammatory character-
istics and ability to prevent atrial fibrillation and provide 
other cardiac benefits.40 It thus remains plausible that ade-
quate doses of certain statins could provide substantial 
protection against AKI, but this will be determined only by 
focused, prospective, randomized, controlled studies.

As with any observational study, our results are sub-
ject to potential selection bias, confounding, and measure-
ment bias.31 In addition, 40% of our patients were excluded 
because of missing data (Fig. 1).We attempted to limit these 
sources of error by using propensity matching. Because 
the Perioperative Health Documentation System is mostly 
based on clinical (rather than administrative) records, it is 
fairly dense and includes many known predictors of AKI. 
Nonetheless, it remains likely that at least some unknown 
confounders impaired our analysis. Intraoperative hemo-
dynamic variables may have differed between the 2 groups 
and could have influenced the incidence of AKI.36 We 
note, however, that important confounding factors mostly 
increase the likelihood of spurious associations, rather than 
cause lack of association as we found.

In summary, we did not identify an independent asso-
ciation between preoperative statin therapy at current clini-
cal doses used for treatment of hypercholesterolemia and 
risk of AKI, postoperative dialysis, or hospital mortality in 
patients having noncardiac surgery. E

Appendix 1: Baseline and Intraoperative Patient Characteristics for 28,508 Patients Included in the Study 
and 23,745 Patients Excluded from the Study

Baseline factors Included in the study (n = 28,508)

Unavailable baseline statin use, baseline 
serum creatinine, and/or acute kidney injury 

outcome (n = 23,745)
To-come-in admission (versus inpatient), % 84.6 77.7
Age, y, mean ± SD 59 ± 15 57 ± 16
Body mass index, kg/m2, median (quartiles) 28 (24, 33) 28 (24, 33)
Female gender, % 50.9 54.7
Race, %
 Caucasian 86.2 84.5
 African American 10.2 11.7
 Other 3.6 3.8
Creatinine, mg/dL, median (quartiles) 0.9 (0.7, 1.1) 0.9 (0.7, 1.0)
Hematocrit, %, mean ± SD 40.7 ± 4.9 39.3 ± 5.5
Albumin, mg/dL, median (quartiles) 4.3 (3.9, 4.5) 4.2 (3.6, 4.5)
Acute renal failure, % 3.2 4.0
Chronic renal failure, % 3.4 4.4
Diabetes, %
 None 82.6 83.6
 Oral 14.1 13.8
 Insulin 3.3 2.6
Hypertension, % 53.0 46.0
CHF, % 4.9 4.3
MI, % 6.3 4.7
Valve disease, % 3.4 3.8
S/P CABG, % 5.6 5.0
S/P PCI, % 5.7 4.4
COPD, % 10.2 10.0
DVT, % 1.9 1.9
Supraventricular arrhythmia, % 2.8 2.7
Ventricular arrhythmia, % 1.4 1.5
Use of $-blockers, % 20.6 12.9
Use of ACE inhibitors, % 14.9 11.2
Use of ARBS, % 6.5 4.6

(Continued)
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