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Introduction

Coronary artery disease (CAD) is a marker of significant 
atherosclerotic disease and establishes a population at 
increased risk for recurrent ischemic events including 
stroke and myocardial infarction (MI) (1,2). Coronary 
artery bypass graft surgery (CABG) is an effective 

treatment strategy for severe CAD but its long-term 
effectiveness is limited by the progression of native 
and bypass conduit atherosclerosis (3). Ten years after 
CABG, only 60% of vein grafts are patent and patent 
grafts show moderate atherosclerotic change (4). Thus, 
treatment of the underlying atherosclerotic risk factors 
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with attention to blood pressure control, glycemic 
control and lipid lowering becomes an essential long-
term strategy. Statins are an essential component of such 
an approach as they exert lipid lower actions and reduce 
low density lipoproteins (LDL), retard the progression of 
atherosclerosis and improve survival by reducing the risk 
of vascular death, non-fatal MI and stroke (5). Statins also 
exert non-lipid-related actions including improvement 
in endothelial function, nitrous oxide (NO) levels, 
antioxidant activity and reduce neointimal formation and 
smooth muscle proliferation (6).

The current national secondary prevention guidelines 
currently recommend treatment to achieve LDL levels 
<70 mg/dL for patients with documented atherosclerotic 
vascular disease, including patients after CABG (7). 
Despite, these established treatment standards, statin 
therapy is underutilized among patients undergoing 
CABG. Even in the context of the SYNTAX trial (synergy 
between percutaneous coronary intervention with taxus 
and cardiac surgery) only 74% of patients received statins 
after CABG (8).

We conducted a retrospective cohort study of patients 
after first-time isolated CABG and assessed the impact of 
a discharge regimen including beta-blockers and statin 
therapy and their relationship to long-term all cause 
mortality and major adverse cardiovascular events (MACE).

Patients and methods

Patients

We identified patients age >18 years, undergoing first 
time isolated CABG from 1993 to 2005 with complete 
clinical, laboratory data and follow-up data. We excluded 
patients (<18 years and those undergoing repeat open heart 
surgeries). Patients were identified using the Cardiovascular 
Information Registry (CVIR). This registry contains 
detailed demographic, clinical, pathologic, operative, 
and outcome variables on all patients undergoing cardiac 
surgery at Cleveland Clinic, abstracted from clinical records 
concurrent with patient care. We collected follow-up 
information at 30, 60, 90 days and yearly follow-up. The 
registry is approved for use in research by the institutional 
review broad.

Definitions

Stroke was defined as an acute loss of focal neurological 

function lasting >72 h due to ischemia. MI was defined as 
requiring (ischemic symptoms, EKG changes and or ST-T 
changes or the development of q-waves, or the elevation of 
cardiac biomarker 10× the upper limit of normal).

Endpoints

Individual primary endpoints include all cause mortality, 
stroke and MI. Secondary endpoints included MACE 
(defined as the combined endpoint of death, stroke and MI).

Data analysis

Demographic data were compared between groups using 
the χ2 test for categoric variables, and continuous variables 
were compared using the t-test. Multiple logistic regression 
analyses for predictive factors affecting mortality were 
carried out in four steps. In the first step, a likelihood 
ratio backward stepwise approach was used to test the 
demographic variables. Statistically significant variables 
(P<0.05) were kept in the model for the second step. In this 
second step, a similar approach was used to analyze medical 
history variables [diabetes mellitus, complicated diabetes 
mellitus, peripheral vascular disease, family history of CAD, 
carotid disease, all-arterial graft, type of grafts (vein, radial, 
mammary), number of grafts, chronic obstructive pulmonary 
disease, previous pulmonary emboli, preoperative ventricular 
or atrial tachycardia]. Statistically significant variables were 
kept in the model for the third step in which preoperative 
data (angina, recent myocardial infarct, recent stroke, heart 
failure) were tested in a similar approach. Finally, post-
operative drug treatments, including two-way interactions 
between the four types of medications (beta-blockers, ace-
inhibitors, statins and antiplatelets agents), were tested in 
a similar approach conditional to the presence of variables 
kept in the model from the previous steps.

Results

Patient cohort

We identified 5,205 patients and collected complete 
information on 3,637 patients with complete follow-
up data who underwent single isolated CABG between 
January 1993 and December 2005. The mean age was 
64.5±9.7 years and over 70% were male. And 50% of the 
patients discharged after CABG were on statin therapy but 
we had access to 768 patients who were prescribed statins. 



10 Philip et al. Statins and long-term mortality

© Cardiovascular Diagnosis and Therapy. All rights reserved. Cardiovasc Diagn Ther 2015;5(1):8-16www.thecdt.org

The median follow-up for the entire cohort was 11 years. 
Overall, 119 patients had a stroke, 75 patients had a MI 
and 629 patients died after CABG.

Baseline characteristics

There were no differences in the baseline characteristics 

with regard to demographics or co-morbidities between 
those who did (n=768) and did not (n=2,869) take statins 
at the time of discharge (Table 1). More patients who were 
on statins were also on ace-inhibitors, beta-blockers and 
antiplatelet therapy. There was no significant difference 
in the total cholesterol between the two groups. There 
was a significant difference in the LDL-C concentration 
between the two groups [134±41.9 mg/dL (no statin) 
vs. 126±44.8 mg/dL (with statin), P=0.001]. There were a 
significantly larger proportion of patients who had a lower 
LDL-C who were on statin therapy for each LDL strata.

Impact of statin use at discharge on primary and secondary 
endpoints

In the multivariate Cox regression analysis is shown in Table 
2 after adjustment for sex, weight, age, ejection fraction 
atrial fibrillation, hypertension, smoking, peripheral 
vascular disease and medications received during follow-
up (including antiplatelets, angiotensin converting enzyme 
inhibitors, beta-blockers and statins). The hazard ratios 
(HR) for the individual endpoints of death, MI or stroke 
at 1 year were 0.424 (95% CI: 0.26-0.68, P<0.001), 1.8 
(95% CI: 0.5-6.0, P=0.322) and 1.04 (95% CI: 0.34-3.17, 
P=0.937) respectively. The overall HR for death, MI and 
stroke were 0.69 (95% CI: 0.34-3.176, P=0.001), 1.2 (95% 
CI: 0.7-2.0, P=0.49) and 0.87 (95% CI: 0.54-1.4, P=0.30) 
respectively. We note that the predictors of overall death 
include no therapy with statin therapy, age (HR 1.1, 95% 
CI: 1.04-1.078, P<0.001), and history of diabetes mellitus, 
prior MI, carotid disease and renal dysfunction. Overall 
death was also significantly reduced in patient’s who were 
concurrently prescribed beta blockers inhibitors (HR 0.79, 
95% CI: 0.6-0.9, P=0.007), aspirin (HR 0.43, 95% CI: 0.35-
0.52, P<0.001) and calcium channel blockers (HR 0.79, 
95% CI: 0.63-0.98, P=0.034).

Impact of statin use on MACE

The HR for MACE overall and at 1 year were 0.76 
(95% CI: 0.63-0.92, P=0.005) and 0.5 (95% CI: 0.35-
0.8, P=0.003). MACE was also significantly reduced in 
patient’s who were discharged on aspirin and beta blockers. 
The estimated 11-year Kaplan Meier curves for curves 
for mortality between the two groups starts to diverge 
immediately post discharge after single isolated CABG and 
continue to diverge through out the follow-up period see 
Figure 1.

Table 1 Baseline characteristics for patients treated with and 
without statins after single isolated coronary artery bypass grafting

Characteristics
Non statin users 

(n=2,869)

Statin users 

(n=768)

Demographics

Age, mean ± SD (years) 65±10.2 64±10.7

Men (%) 71 75

Weight, mean ± SD (kg) 87±56 85±49

White (%) 89 89

Comorbid conditions

Hypertension (%) 73 71

Diabetes mellitus (%) 36 34

Smoking (%) 65 65

Prior MI (%) 60 63

Ejection fraction (%) 45±9 44±10

PVD (%) 32 31

CKD (%) 6 5

NYHA class 2.5±1 2.5±1

Laboratory values (mean ± SD, mg/dL)

Total cholesterol 209.1±51.3 205±51.2

LDL cholesterol 144±41 126±15*

LDL ≤100 (%) 5.4 9*

LDL =101-130 (%) 15 21*

LDL =131-160 (%) 29 27*

LDL ≥160 (%) 51 43*

Postoperative medication (%)

Beta-blockers 47 69*

Calcium channel blocker 18 23

Ace inhibitor 23 42*

Aspirin 84 91*

Antiarrhythmic agents 21 17

Antiplatelets 1 7.4*

*, P<0.001. SD, standard deviation; MI, myocardial infarction; 

PVD, peripheral vascular disease; CKD, chronic kidney 

disease; NYHA, New York Heart Association; LDL, low density 

lipoproteins.
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LDL-C cholesterol level and primary and secondary 
endpoints

Patients with an LDL-C level ≤100 mg/dL in comparison 
to LDL-C ≥130 mg/dL and LDL >160 mg/dL were noted 
to have a significantly lower incidence of death (HR 0.60, 
95% CI: 0.39-0.9, P=0.027), MI (HR 0.26, 95% CI: 0.087-
0.78, P=0.008) and the composite endpoint of death, MI 
and stroke (HR 0.65, 95% CI: 0.45-0.92, P=0.014). There 

were no significant differences in the incidence of stroke 
based on the LDL-C strata as shown in Table 3.

Impact of statin therapy on mortality with respect to 
ejection fraction

The overall (5.8%) and 1 year mortality (20.1%) was 
significantly higher in patients with post-operative left 
ventricular dysfunction who were not on statins (P<0.001) 
as shown in Table 4. In the patients who were prescribed 
statins, there was a significantly higher incidence of death 
at 1 year (3.2% vs. 2.1%, P=0.026) in patients with post-
operative left ventricular dysfunction. However, there was 
no statistically significant difference in overall mortality in 
patients treated with statins with (12.8%) or without left 
ventricular dysfunction (9.2%), P=0.35.

Impact of medications on mortality

The use of statins and beta-blockers were associated with 
a significantly lower incidence of overall death (HR 0.69, 
95% CI: 0.559-0.867, P=0.001; HR 0.73, 95% CI: 0.62-
0.85, P<0.001 respectively) as shown in Table 5. There was 
a significantly lower incidence of one year mortality with 
the use of statins (HR 0.42, 95% CI: 0.26-0.68, P<0.001), 
beta-blockers (HR 0.438, 95% CI: 0.467-0.960, P<0.001) 
and ace-inhibitors (HR 0.67, 95% CI: 0.47-0.69, P=0.029) 
(Figure 2). There was a significant reduction in overall 
death and 1 year death in the subgroups of patients with 

Table 2 Impact of statin use on adjusted primary endpoints and secondary endpoints

Outcome No statin group (n=2,869) Statin group (n=768) Adjusted hazard ratio P value

30 day 

Death 61/2,869 5/768 0.358 (0.1-0.7) 0.007

1 year

Stroke 14/2,869 4/768 0.92 (0.3-3.4) 0.870

MI 8/2,869 4/768 1.92 (0.3-4.9) 0.708

Death 165/2,869 19/768 2.23 (1.6-2.6) 0.005

Death/MI/stroke 187/2,869 27/768 1.85 (1.4-1.9) 0.005

Overall

Stroke 97/2,869 22/768 1.2 (0.5-1.4) 0.518

Death 533/2,869 96/768 1.5 (1.2-1.7) 0.032

MI 58/2,869 17/768 0.91 (0.6-2.1) 0.588

Death/MI/stroke 688/2,869 135/768 1.4 (1.2-1.6) 0.052

Adjusted for age, sex, ejection fraction, medications atrial fibrillation. MI, myocardial infarction.

Figure 1 Kaplan Meier curves for overall mortality between the 
two groups (statins vs. no-statin) after single isolated CABG. 
CABG, coronary artery bypass graft surgery.

P=0.001
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and without statins with normal or low ejection fractions 
as shown in Tables 6 and 7. The impact of statins and beta-
blockers on mortality was additive at 1 year (P<0.001) and 
at 11 years (P=0.002) as shown in Table 8.

Discussion

In this study, we show that a discharge regimen, which 
adheres to the current standards for secondary prevention 
including antiplatelet agents, statins drugs are associated 
with a reduction in mortality, MI rates and major adverse 
cardiac events. The following observations can be made 
with regard to the contributions of individual drugs.

A post-operative discharge regimen including statins 

Figure 2 Kaplan Meier curves for 1 year mortality between the 
two groups (statins vs. no-statin) after single isolated CABG. 
CABG, coronary artery bypass graft surgery.

Table 3 Lower density lipoprotein (LDL-C) and primary endpoints and secondary endpoints

Outcome
LDL-C 

HR
≤100 mg/dL, n=308 101-130 mg/dL, n=398 131-160 mg/dL, n=360 ≥160 mg/dL, n=303

Stroke 7/308 11/398 12/360 12/303 *HR 1.5, P<0.05

Death 45/308 66/398 51/360 44/303 *HR 1.2, P=n/s

MI 9/308 5/394 5/360 6/303 *HR 0.97, P=n/s

Death/stroke/MI 58/308 76/394 68/360 60/303 *HR 0.87, P=n/s

*, comparing outcomes between the LDL ≤100 mg/dL and LDL ≥130 mg/dL. HR, hazard ratios; n/s, not significant; MI, myocardial 

infarction.

Table 4 Relationship between presence or absence of statin 
therapy, mortality and ejection fraction (EF)

Groups 1 year, n (%) Overall, n (%)

Statin group

EF <50% (n=287) 9/287 (3.1) 37/287 (12.9)

EF >50% (n=349) 7/349 (2.0) 32/349 (9.2)

P value 0.026 0.347

No statin group

EF <50% (n=1,124) 226/1,124 (20.1) 66/1,124 (5.9)

EF >50% (n=1,307) 163/1,307 (12.5) 39/1,307(3.0)

P value <0.001 <0.001

Table 5 Association of medications and mortality

Outcome Hazard ratio P value

Overall death

Statin 0.696 (0.559-0.867) 0.001

Beta-blocker 0.731 (0.624-0.857) <0.001

Ace-inhibitor 0.923 (0.769-1.109) 0.390

Statin* 0.744 (0.59-0.93) 0.010

+ Beta-blocker# 0.753 (0.64-0.88) 0.001

+ Ace-inhibitorΔ 0.936 (0.78-1.13) 0.482

1 year death

Statin 0.424 (0.264-0.681) <0.001

Beta-blocker 0.438 (0.321-0.597) <0.001

Ace-inhibitor 0.669 (0.467-0.960) 0.023

Statin* 0.531 (0.328-0.860) 0.010

+ Beta-blocker# 0.460 (0.336-0.629) <0.001

+ Ace-inhibitorΔ 0.683 (0.475-0.983) 0.040

*, combined use of statin, beta-blocker and ace-inhibitor; #, 

combined use of statin and beta-blocker; Δ, combined use 

of statin and ace-inhibitor.

P<0.001
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was associated with a significant reduction in mortality by 
57% and 31% mortality at 1 year and 11 years respectively. 
This benefit was independent of other predictors of 
mortality including age, concomitant baseline differences 
in prescribed medications and baseline character tics of the 
patients. The unadjusted rates for death, stroke, MI were 
still significantly lower despite the difference in baseline 
characteristics suggesting patients on statin therapy were 
an overall sicker group (with significantly more diabetes 
mellitus and peripheral vascular disease). Patients on statin 
medication also had significantly lower LDL-C between the 
two groups (P=0.001) and there were a significantly larger 
proportion of patients who had a lower LDL-C who were 
on statin therapy for each LDL strata. Serum LDL-C levels 
≤100 mg/dL in comparison to LDL-C ≥130 mg/dL was 

associated with a significantly lower incidence of overall 
death (HR 0.60, 95% CI: 0.39-0.9, P=0.027), MI (HR 0.26, 
95% CI: 0.087-0.78, P=0.008) and the MACE (HR 0.65, 
95% CI: 0.45-0.92, P=0.014). A post-discharge regimen of 
statins after CABG reduces mortality though its effects on 
lowering of serum LDL-C levels.

These data are consistent with the randomized trials, which 
have evaluated the role of cholesterol reduction following 
CABG. The Cholesterol-Lowering Atherosclerosis 
Study (CLAS) trial, LOpid and Coronary Atherosclerosis 
(LOCAT) and post CABG trial have shown an association 
between lowering serum LDL-C and retarding the 
progression of native atherosclerosis (LOCAT), reduction 
in vein graft occlusion (CLAS, LOCAT) and reduction in 
the quadruple ischemic and revascularization endpoints 

Table 6 Association between ejection fraction (EF), overall 
mortality and medications

Outcome Hazard ratio P value

EF ≥50 vs. EF <50

Overall death 0.523 (0.435-0.630) <0.001

EF ≥50 vs. EF <50

Ace-inhibitor 0.932 (0.755-1.150) 0.509

EF ≥50 vs. EF <50

Beta-blocker 0.755 (0.628-0.909) 0.003

EF ≥50 vs. EF <50

Statin 0.721 (0.558-0.932) 0.012

EF ≥50 vs. EF <50

+ Ace-inhibitor* 0.944 (0.763-1.169) 0.598

+ Beta-blocker# 0.775 (0.643-0.935) 0.008

+ StatinΔ 0.765 (0.589-0.994) 0.045

*, combined use of statin and ace-inhibitor; #, combined use 

of statin and beta-blocker; Δ, combined use of statin, beta-

blocker and ace-inhibitor.

Table 7 Association between ejection fraction (EF), 1 year 
mortality and medications

Outcome Hazard ratio P value

EF ≥50 vs. EF <50

1 year death 0.431 (0.340-0.709) <0.001

EF ≥50 vs. EF <50

Ace- inhibitor 0.668 (0.432-1.032) 0.069

EF ≥50 vs. EF <50

Beta-blocker 0.592(0.410-0.855) 0.005

EF ≥50 vs. EF <50

Statin 0.579 (0.342-0.980) 0.042

EF ≥50 vs. EF <50

+ Ace-inhibitor* 0.680 (0.437-1.057) 0.086

+ Beta-blocker# 0.607 (0.418-0.880) 0.008

+ StatinΔ 0.688 (0.402-1.178) 0.173

*, combined use of statin and ace-inhibitor; #, combined use 

of statin and beta-blocker; Δ, combined use of statin, beta-

blocker and ace-inhibitor.

Table 8 Interaction between beta-blockers, statins and mortality

Outcome No statin or beta-blocker Statins Beta-blockers Statins and beta-blockers

Death, n (%) 327/1,567 (20.9) 23/241 (9.5) 201/1,342 (15.0) 71/527 (13.5)

Hazard ratio 0.436 (0.28-0.66) 0.67 (0.56-0.80) 0.66 (0.51-0.85)

P value <0.001 <0.001 0.002

1 year death, n (%) 124/1,567 (7.9) 1/241 (0.4) 41/1,342 (3.1) 18/527 (3.4)

Hazard ratio 0.049 (0.007-0.350) 0.366 (0.257-0.521) 0.412 (0.251-0.675)

P value <0.001 <0.001 <0.001
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(LOCAT, Post CABG trial) (9-14). There are several 
limitations to these studies including delayed initiation 
of lipid lowering therapy (1-11 years after CABG), statin 
therapy was used on only one trial (post-CABG trial), 
patient population consisted of a largely young population 
without significant co-morbidities, short duration of follow-
up (2 years in CLAS to 7.5 years in the post CABG trial) 
and use of quadruple endpoints in all three studies with no 
trial demonstrating a reduction in mortality associated with 
statin use.

More contemporary data has become available from 
post hoc subgroup analysis of contemporary randomized 
controlled trials. The Cholesterol and Recurrent Events 
(CARE) trial subgroup of patients who had undergone 
CABG in the last 3 months, pravastatin reduced the all cause 
mortality by 4.4% and fatal MI was reduced by 3.2% (15). 
Similarly, the sub group analysis of the Treating to New 
Targets (TNT) trial involving 4,654 patients with previous 
CABG, the primary outcome (defined as fatal or nonfatal 
MI, stroke or resuscitated cardiac arrest) in 9.7% (atorvastatin 
80 mg) vs. 15% (atorvastatin 10 mg) (HR 0.73, 95% CI: 
0.62-0.87, P=0.0004) or repeat revascularization was needed 
and 11% (atorvastatin 80 mg) vs. 16% (atorvastatin 10 mg) 
(HR 0.70, 95% CI: 0.60-0.82, P<0.0001) (16). We similarly 
show a significant reduction in overall death and a non-
significant trend in reduction MACE (P=0.052).

Some observational studies also confirmed a reduction is 
quadruple composite of ischemia and revascularization and 
an independent association between early statin use within 
a month of CABG discharge and a reduction in the risk of 
all cause mortality (adjusted HR 0.82, 95% CI: 0.72-0.9, 
P=0.004) (17). We are able to support such findings and 
show a mortality difference in the statin group vs. no statin 
group (HR 0.358, 95% CI: 0.122-0.758, P=0.007) at 30 days 
and at the end of follow-up (11 years).

Our data suggests a discharge regimen of statins early 
post CABG and supports the current existing American 
Heart Association/American College of Cardiology (AHA/
ACC) secondary prevention guidelines. This is particularly 
important as only 7% of patients with atherosclerosis 
are able to achieve LDL levels less than 100 mg/dL 
with diet and exercise regimens, in the absence of severe 
contraindications, essentially all CABG patients are candidates 
for long-term postoperative statin therapy (8). Nevertheless, 
statin use underutilized in the post CABG population. Even 
in the context of randomized controls studies, only 74% 
of patients in the recent Synergy between Percutaneous 
Coronary Intervention with Taxus and Cardiac Surgery 

(SYNTAX) trial received statins after CABG (18). The 
most recent AHA/ACC guideline update for CABG states 
that all patients undergoing CABG should receive statin 
therapy unless otherwise contraindicated (class I, level 
A) (7). No mention is made in this or any guideline or 
statement regarding the optimal dose of and timing of 
statin administration in the postoperative period. However, 
withholding statins until after surgical discharge may 
adversely affect compliance. Several studies have reported 
the highest adherence rates to therapy and the greatest 
likelihood of achieving target LDL levels are if statins were 
initiated before hospital discharge following a cardiovascular 
event (19).

Additional findings of the present study included the 
association between post-operative statins and beta-
blockers acting in a synergistic and additive manner in 
reducing overall and 1 year mortality as shown in Table 8. 
This association remains true in patients irrespective of 
post-CABG left ventricular dysfunction as shown in 
Tables 6 and 7. We also note that while the presence of left 
ventricular dysfunction very strong predictor of overall and 
1-year mortality in those not prescribed statin medications. 
The presence of left ventricle dysfunction is no longer 
significantly associated with overall mortality in patients 
treated with statins.

Although the AHA/ACC guidelines recommend 
long-term aspirin and statin therapy in all patients after 
CABG, their comments on beta-blockers use are limited 
to encouraging their use in the immediate preoperative 
period to reduce the risk of atrial fibrillation (7). These 
recommendation are based on a the only randomized 
controlled trial to evaluate the long-term use of beta-
blocker therapy after CABG, the metoprolol after coronary 
bypass (MACB) study demonstrated that 100 mg of 
metoprolol twice per day for 2 years after surgery did not 
reduce the incidence of repeat revascularization, unstable 
angina, non-fatal MI, or death compared with placebo (20). 
Likewise, a secondary analysis of data from the Project of 
ex-vivo Vein Graft Engineering via Transfection IV (PRE-
VENT IV) trial failed to demonstrate any significant 
association between beta-blockers use at the time of 
discharge and the rate of death or MI in the 2 years after 
CABG (21). However, these negative results were based on 
small numbers (81 cardiac events in the MACB trial and 
147 deaths or MI in PREVENT IV).

There is a plethora of evidence to suggest that beta-
blockers improve mortality after myocardial infraction 
(60% of our patients). A meta-analysis of 54,234 patients 
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entered into 82 randomized trials found that short-term 
beta blockade immediately after an acute MI was unlikely 
to be of major benefit unless treatment was discontinued 
long-term (22). A more contemporary evaluation of the 
potential benefit from long-term beta-blocker use was made 
in a 2012 observational study of over 14,000 patients with 
MI enrolled in the international REACH registry. Patients 
were enrolled in 2003 and 2004 and followed prospectively 
for up to 4 years. The primary outcome was a composite 
of cardiovascular death, nonfatal MI, or nonfatal stroke. 
After a median follow-up of 44 months, there was no 
significant difference in the primary outcome (16.9% vs. 
18.6%, respectively; HR 0.90, 95% CI: 0.79-1.03). Little 
difference was seen in the event rates in the beta blocker 
and no beta-blocker groups after 2 years (23). Our data adds 
to the current body of evidence that secondary prevention 
initiatives should be promoted and adherence emphasized 
after CABG as they reduce overall and 1 year mortality. We 
also have shown for the first time a synergistic and additive 
effect of statins and beta-blockers on mortality.

Our study has several limitations. Firstly, our study 
is observational in nature and despite adjustment for 
confounders in the multivariate analysis we can only 
investigate associations and cannot infer causality. Secondly, 
we only have information on medication that was prescribed 
at the time of discharge and cannot verify continued use.

In conclusion, a post-discharge regimen of statins 
independently reduces overall and 1 year mortality. 
These results confirm those of earlier studies within a 
contemporary surgical population and support the current 
clinical guidelines. Clearly, more research is needed to 
increase statin use among CABG patients, including quality 
improvement initiatives focused on the prescription habits 
of cardiac surgeons and cardiologists. Several studies have 
explored approaches to solving these treatment gaps in 
cardiovascular prevention. The evaluation and implantation 
of such quality improvement initiative post CABG will 
undoubtedly increase statin prescription rates in these 
patients who, despite surgical revascularization, remain at 
risk for future cardiovascular events.
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