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The Association Between Alcohol Consumption and Morbidity and Mortality in
Patients Undergoing Coronary Artery Bypass Surgery
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Objective: Moderate alcohol consumption appears protec-

ive against cardiovascular events and mortality in communi-

y-based epidemiologic studies, but whether its consumption

ffects perioperative outcomes remains unknown. Therefore,

he authors tested the hypothesis that alcohol consumption

f 3 or more drinks per week improves postoperative out-

omes in patients undergoing coronary artery bypass graft

CABG) surgery.

Design: A propensity-matched retrospective cohort study.

Setting: A major cardiovascular surgical institute, tertiary

are teaching hospital.

Participants: Data from 13,065 patients undergoing elec-

ive CABG surgery at the Cleveland Clinic were analyzed.

Interventions: None.

Measurements and Main Results: Propensity scores were

sed to match alcohol users with infrequent/nonusers.

rom the matched subset, the relationship between alcohol

se and the composite outcome (any major cardiac, renal,

espiratory, infectious, or neurologic morbidity and mortal-
t
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80 Journal of Cardiothorac
est and multivariably using stepwise logistic regression.

stimation of the relationship between such alcohol use and

ospital length of stay was of secondary interest. Patients

ho reported consuming at least 3 drinks per week experi-

nced similar odds of the composite outcome (adjusted

dds ratio [95% confidence interval] of 1.13 [0.96-1.34], p �
.14) to infrequent or nonusers. In a secondary analysis, the

ospital length of stay was unrelated to alcohol use (ad-

usted hazard ratio [95% CI] of 1.03 [0.97-1.09], p � 0.28).

Conclusion: The present results showed that alcohol con-

umption was not associated with the risk for postoperative

omplications in patients undergoing CABG surgery. Alco-

ol abusers could not be separated in this study, and, based

n previous literature, this result might not be applied to

hem.

2010 Elsevier Inc. All rights reserved.

EY WORDS: anesthesia, alcohol, coronary artery bypass

raft surgery, ETOH, postoperative outcomes, surgery, car-
ty) was determined univariably with the Pearson chi-square diac surgery
N THE UNITED STATES, approximately 50% of the adult
population consumes alcohol regularly, and 15 to 20 million

eople (4.5% of the population) meet the diagnostic criteria for
lcohol dependence.1 Excessive alcohol use is associated with
mpaired host defenses, bone marrow depression, electrolyte
nd fluid imbalance, liver disease, respiratory complications,
ardiomyopathy, and delirium.2,3 In contrast, community-based
pidemiologic studies and investigations involving patients re-
uiring critical care suggest that moderate alcohol use may
ave beneficial effects on mortality, especially in patients with
re-existing coronary artery disease.4 Whether these potential
enefits of alcohol consumption extend to patients undergoing
oronary artery bypass graft (CABG) surgery remains un-
nown. Therefore, the authors tested the hypothesis that alco-
ol use is associated with a lower incidence of serious compli-
ations after CABG surgery. The secondary aim was to
etermine whether preoperative alcohol use is associated with
he duration of hospitalization.

METHODS

All patients undergoing elective CABG surgery at the authors’
nstitution with or without valve surgery from January 1998 through
anuary 2007 were included in this analysis. Patient data were obtained
rom the Cardiothoracic Anesthesia Patient Registry of the Department
f Cardiothoracic Anesthesia using methods that have been reported
reviously.5 Research use of this registry was approved by the Institu-

From the Departments of *Outcomes Research and †Cardiothoracic
nesthesia, Cleveland Clinic Foundation, Cleveland, OH.
Address reprint requests to Ankit Maheshwari, MD, Cleveland

linic, 9500 Euclid Avenue, P77, Cleveland, OH 44195. E-mail:
ahesha@ccf.org
© 2010 Elsevier Inc. All rights reserved.
1053-0770/2404-0008$36.00/0
ional Review Board. The Institutional Review Board waived the need
or individual informed consent for the purpose of this retrospective
nalysis. All data were collected daily, concurrent with patient care, on
reprinted forms, by experienced and specifically trained research
ersonnel. Data that did not conform within a range of expected results
ere rejected and re-evaluated.
Patients were excluded for the following: preoperative cardiogenic

hock, endocarditis, presence of an intra-aortic balloon pump, extra-
orporeal membrane oxygenation, preoperative mechanical lung ven-
ilation, presence of a ventricular assist device, emergency or reopera-
ive surgery, and preoperative renal replacement therapy. Alcohol use
n this database was defined as �3 drinks per week (1 drink � 12 g of
lcohol) and nonusers and infrequent users as consuming 0 to 2 drinks
er week. Data from 13,065 patients were available for analysis. The
omposite outcome was defined as the occurrence of any major cardiac,
ulmonary, renal, neurologic, intubation-related incidence, serious in-
ection, and mortality. Only major life-threatening morbidity requiring
reatment was included. Outcome variables as described by Higgins et
l5 included the following:

1. Mortality (all-cause in-hospital mortality).
2. Cardiac morbidity (combination of postoperative myocardial

infarction and/or low cardiac output with a requirement for
intra-aortic balloon pump, ventricular assist device, or extra-
corporeal membrane oxygenation). Postoperative myocardial
infarction is defined by specific electrocardiographic findings
consistent with myocardial infarction with a creatine phos-
phokinase myocardial band of �50 IU or an aspartate amino-
transferase level of �80 U/L. Low cardiac output is defined as
a cardiac index �1.8 L/min/m2 despite adequate fluid replace-
ment and high-dose inotropes for �4 hours.

3. Neurologic morbidity defined as new postoperative focal
(aphasia, decrease in limb function, or hemiparesis confirmed
by clinical findings and/or computed tomographic scan) or
global neurologic deficit (diffuse encephalopathy with �24
hours of severely altered mental status and/or failure to awaken
postoperatively).
4. Prolonged intubation (duration of intubation �72 hours).

ic and Vascular Anesthesia, Vol 24, No 4 (August), 2010: pp 580-585
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581ALCOHOL CONSUMPTION AND CABG SURGERY
5. Renal morbidity defined as postoperative anuria or oliguria
(urine output �400 mL/24 hours) and/or institution of renal
dialysis or ultrafiltration.

6. Infection morbidity (culture-proven pneumonia, mediastinitis,
wound infection, or septicemia with appropriate clinical find-
ings).

7. Overall morbidity (incidence of one or more of the previously
described morbidities, including death, because early death
precludes observation of morbidity).

PROPENSITY MATCHING AND DATA ANALYSIS

The data were analyzed by using a 2-step process. First,
atients who reported alcohol use (�3 drinks/wk) were
atched to those who reported none or infrequent alcohol use

ia propensity score matching.6 The propensity scores were
stimated by using stepwise multivariable logistic regression
alpha-to-enter and alpha-to-stay criteria set purposefully con-
ervative at 0.35 because the goal was to obtain maximum
redictive ability) with alcohol use as the response and avail-
ble baseline and intraoperative covariables as potential pre-
ictors. A 1-to-1 greedy matching algorithm was then imple-
ented on the propensity scores for alcohol use with 0.05

ropensity score units as the maximum allowable distance for
atching. Absolute standardized differences (ASDs), defined

s the absolute value of the difference in means, mean rankings,
r proportions divided by the pooled standard deviation, were
sed for each potential confounder to compare all-patient and
atched-patient groups on balance. Although p values resulting

rom appropriate statistical tests are dependent on the sample
ize, the use of ASD enables the direct comparison of balance
etween the all-patient and matched-patient groups.
The assessment of the relationship between alcohol use and

he composite outcome was performed on the propensity-
atched subset of patients. Univariate analysis was performed
ith the Pearson chi-square test. Multivariable logistic regres-

ion analysis was then performed to evaluate the risk for the
omposite outcome for alcohol users compared with non- or
nfrequent users while adjusting for any potential confounding
ariables attributable to residual covariable imbalance (covariables
ncluded via a stepwise selection routine with alpha-to-enter and
lpha-to-stay criteria set at 0.20 and 0.05, respectively).

The hospital length of stay was analyzed as a time-to-event
utcome using stepwise Cox regression (alpha-to-enter and

Table 1. Summary of Morbid Events After CABG Surgery for All

Alcohol U

Outcome

All Patients (N � 13,065)

0-2 Drinks per Week 3� Drinks per Wee

Mortality 164 (1.5) 22 (1.0)
Intubation morbidity 551 (5.1) 100 (4.5)
Renal failure 146 (1.4) 21 (0.9)
Cardiac morbidity 150 (1.4) 16 (0.7)
Neurologic morbidity 175 (1.6) 28 (1.3)
Serious infection 302 (2.8) 58 (2.6)
Composite outcome 775 (7.2) 131 (5.9)

NOTE. The table shows the incidence of each of the studied outcom
nd unmatched dataset.

*Pearson chi-squared test.
lpha-to-stay criteria of 0.20 and 0.05, respectively). To re-
ove informative censoring bias in measuring the length of

tay in patients who died in the hospital, such patients were
ssigned the longest observed length of stay among those who
ere discharged and marked as censored (ie, not discharged

live) at that time.
With a matched-subset sample size of 4,460 patients and an

bserved 5.2% incidence of the composite outcome among the
nfrequent/nondrinker population, there was approximately
4% power to detect an odds ratio of 1.30 or more extreme (eg,
n increase in incidence from 5.2% to 6.7%), which was
onsidered as minimum clinical relevance. SAS software ver-
ion 9.1 (SAS Institute, Cary, NC) and R software version 2.4.1
The R Foundation for Statistical Computing; http://www.
-project.org/foundation/) were used for all analyses.

RESULTS

The propensity modeling resulted in 2,230 matched patient
airs. (Only 5 of 2,235 alcohol users were not matched.) The
ropensity model showed a good ability to discriminate al-
ohol users from nonusers using baseline covariables, with a
-statistic of 0.72. The median (quartiles) of the propensity
cores among the matched patients was 0.25 (0.16, 0.32) for
ach of the alcohol use groups (p � 0.99, Wilcoxon rank
um test), suggesting multivariate balance on the observed
ovariables.

Morbid events after CABG surgery for all 13,065 studied
atients as well as for 4,460 matched patients are summarized
n Table 1. Demographic and perioperative data for the entire
ohort of patients and for the propensity-matched patients used
n the analysis are shown in Tables 2 (categoric variables) and 3
continuous variables). Among the entire cohort, drinkers were
ore likely to be male; more likely smokers; and less likely to

ave diabetes, congestive heart failure, or hypertension.
Data from the ASD scores, both before and after propensity
atching, are shown in Figure 1. The ASD scores were better

smaller) for the propensity-matched patients, which is to say
hat the alcohol use groups were generally closer in central
endency (mean, median, or proportion as appropriate) on the
nalyzed covariables after propensity matching. In fact, ASD
cores were less than 0.1 for all baseline and intraoperative

5 Studied Patients and 4,460 Matched Patients by Self-reported

ategory

Matched Patients (N � 4,460)

0-2 Drinks per Week 3� Drinks per Week Univariable p Value*

27 (1.2) 22 (1.0) 0.47
78 (3.5) 99 (4.4) 0.11
22 (1.0) 21 (0.9) 0.88
23 (1.0) 16 (0.7) 0.26
29 (1.3) 28 (1.3) 0.89
49 (2.2) 57 (2.6) 0.43

116 (5.2) 130 (5.8) 0.36

sures as defined in the methods section of the article in the matched
13,06

se C

k

e mea
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582 MAHESHWARI ET AL
ovariables except for past medical history of atrial fibrillation,
hus indicating excellent balancing.

Among 4,460 matched patients, 5.5% had an observed com-
osite outcome. A composite outcome occurred in 116 of the
,230 (5.2%) infrequent/nondrinkers and in 130 of the 2,230
5.8%) drinkers. Univariable analysis of the association be-
ween alcohol use and the composite outcome among the
ropensity-matched patients resulted in a nonsignificant odds
atio (95% confidence interval [CI]) of 1.1 [0.9-1.5] when
omparing alcohol drinkers with infrequent/nondrinkers (p �
.36, Pearson chi-square test).
In the primary multivariable logistic regression model

Table 2. Number (%) of Patients by Alcohol Use for Selecte

All Patients (N � 13,06

Factor

Drinks/Week

0-2 (N � 10,830) 3� (N � 2,235

Female sex 3,435 (32) 201 (9)
Smoker 6,219 (57) 1,842 (82)
White 9,163 (85) 1,954 (87)
Diabetes mellitus

No diabetes 6,969 (64) 1,675 (75)
Diet controlled 1,367 (13) 162 (7)
On oral hypoglycemics 2,131 (20) 316 (14)
Insulin dependent 363 (3) 82 (4)

COPD/asthma 1,074 (10) 210 (9)
Prior lung surgery 113 (1) 25 (1)
Pulmonary hypertension 891 (8) 156 (7)
Congestive heart failure 3,001 (28) 527 (24)
Hypertension 8,153 (75) 1,587 (71)
Radiation 138 (1) 17 (1)
Arrhythmia 1,051 (10) 201 (9)
Atrial fibrillation 1,446 (13) 263 (12)
Atrial flutter 146 (1) 24 (1)
Ventricular tachycardia 250 (2) 80 (4)
Ventricular fibrillation 89 (1) 27 (1)
Stroke 877 (8) 158 (7)
Vascular surgery 515 (5) 101 (5)
Vascular disease 1,560 (14) 313 (14)
Carotid surgery 469 (4) 114 (5)
Carotid disease 1,882 (17) 364 (16)
Left ventricular function

EF � 46% 7,473 (69) 1,547 (69)
EF � 46% 3,357 (31) 688 (31)

No bypass 1,334 (12) 274 (12)
No cross-clamp 1,435 (13) 290 (13)
Preoperative Medications

ACE inhibitors 3,567 (33) 735 (33)
Antiarrhythmics 1,521 (14) 278 (12)
�-Blockers 6,302 (58) 1,231 (55)
Bronchodilators 33 (0) 3 (0)
Calcium blockers 1,953 (18) 391 (18)
Cox-2 inhibitors 25 (0) 13 (1)
Diabetes agent 1,781 (17) 251 (11)
Statins 3,563 (33) 563 (25)

NOTE. The table shows preoperative and intraoperative distributio
ll medical conditions listed represent preoperative history of that ill
ll medications listed are preoperative medications used by the patie
*p values from the Pearson chi-square test.
which was fitted to the subset of propensity-matched patients), p
he odds ratio (95% CI) of the composite outcome for alcohol
rinkers versus infrequent/nondrinkers was 1.13 (0.96-1.34,
� 0.14, Table 4). Statistically significant interactions between

lcohol use and left ventricular function (LVF) and between
lcohol use and a history of chronic obstructive pulmonary
isease (COPD)/asthma were observed, even after the Bonfer-
oni correction for multiple comparisons (10 two-way interac-
ions involving alcohol use group were examined [Table 4],
onferroni-adjusted p � 0.001 for the 2-way interaction in-
olving LVF and p � 0.006 for the 2-way interaction involving
OPD/asthma). Among patients with an LVF �40% and a
istory of asthma/COPD, the consumption of 3 or more drinks

egoric Factors Before and After Propensity Score Matching

Matched Patients (N � 4,460)

Drinks/Week

p Value* 0-2 (N � 2,230) 3� (N � 2,230) p Value*

�0.001 199 (9) 200 (9) 0.96
�0.001 1,809 (81) 1,837 (82) 0.28
�0.001 1,962 (88) 1,949 (87) 0.55
�0.001 0.02

1,634 (73) 1,670 (75)
217 (10) 162 (7)
310 (14) 316 (14)

69 (3) 82 (4)
0.45 206 (9) 210 (9) 0.84
0.75 19 (1) 24 (1) 0.44
0.048 142 (6) 155 (7) 0.43

�0.001 450 (20) 526 (24) 0.006
�0.001 1,566 (70) 1,583 (71) 0.58

0.041 14 (1) 17 (1) 0.59
0.30 197 (9) 200 (9) 0.87
0.04 244 (11) 262 (12) 0.40
0.30 29 (1) 24 (1) 0.49

�0.001 70 (3) 79 (4) 0.45
0.08 19 (1) 27 (1) 0.24
0.10 156 (7) 158 (7) 0.91
0.63 93 (4) 101 (5) 0.56
0.62 315 (14) 313 (14) 0.93
0.11 87 (4) 114 (5) 0.051
0.21 320 (14) 364 (16) 0.07
0.84 0.38

1,570 (70) 1,543 (69)
660 (30) 687 (31)

0.94 276 (12) 274 (12) 0.93
0.73 293 (13) 290 (13) 0.89

0.96 697 (31) 735 (33) 0.22
0.045 253 (11) 278 (13) 0.25
0.007 1,291 (58) 1,226 (55) 0.05
0.16 11 (0) 3 (0) 0.03
0.55 373 (17) 390 (18) 0.50
0.005 12 (1) 10 (0) 0.67

�0.001 246 (11) 251 (11) 0.81
�0.001 536 (24) 562 (25) 0.37

ategoric baseline covariables before and after propensity matching.
All procedural details listed represent intraoperative procedure and
d Cat
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)
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ness.
nt.
er week was associated with an odds ratio (99.5% CI) of 0.13
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583ALCOHOL CONSUMPTION AND CABG SURGERY
0.04-0.40); among patients with an LVF �40% and no history
f asthma/COPD, the odds ratio was 0.88 (0.57-1.37); among
atients with an LVF �40% and a history of asthma/COPD, the
dds ratio was 1.37 (0.59-3.18); and among patients with an
VF �40% and no history of asthma/COPD, the odds ratio was
.74 (1.20-2.51). However, it is important to note that this

Table 3. Mean (SD) or Median (Quartiles) for Selected Continuous

All Patients (

Factor

Drinks p

0-2 (N � 10,830) 3� (

Age (y) 67 (11)
Height (cm) 170 (10) 1
Weight (kg) 83 (18)
BMI (kg/m2) 29 (6)
Hematocrit (%) 40 (5)
Creatinine (mg/dL) 1.1 (0.5) 1
CPB time (m) 91 (50)
Cross-clamp time (min) 71 (39)
BUN (mg/dL) 18 [15, 24] 17
Albumin (g/dL)† 4.1 [3.7, 4.4] 4.2
Bilirubin (mg/dL)† 0.5 [0.4, 0.8] 0.6
No. of previous myocardial infarctions 0 [0, 3] 0
Intraoperative RBCs (U) 0 [0, 1] 0

NOTE. The table shows preoperative and intraoperative distribution
emographic data represent preoperative status, all procedural deta
reoperative.
Abbreviations: BUN, blood urea nitrogen; RBCs, red blood cells.
*p values from the Student t test and Wilcoxon rank sum test.

Fig 1. ASD in means (normally distributed design variables),

ean rankings (nonnormally distributed design variables), and pro-

ortions (dichotomous design variables) before and after propensity

core matching; all ASD estimates were reduced to less than 0.1 in

he matched subset (0.2 is generally regarded as a small effect size),

ndicating excellent balance on the collected covariables.
†Variable not included in the propensity score model because of missin
nteraction was not specified a priori, and, thus, this interaction
esult is to be regarded as hypothesis generating.

Twenty-seven of 2,230 matched drinkers (1.2%) and 22 of
,230 matched infrequent/nondrinkers (1.0%) died during their
ospital stay; these proportions were not significantly different
p � 0.47, Pearson chi-square test). Alcohol use was not
ssociated with the time to hospital discharge. The median
quartiles) adjusted duration of hospitalization was 6 (5, 8) days
or both alcohol use groups. In a univariable Cox model, the
stimated ratio (95% CI) of discharge rates (comparing drink-
rs with infrequent/nondrinkers) was 1.02 (0.96, 1.08) (p �
.59); after adjusting for covariables in a stepwise multivariable
ox model, this ratio estimate was 1.03 (0.97, 1.09) (p � 0.28).

ures by Alcohol Use Before and After Propensity Score Matching

3,065) Matched Patients (N � 4,460)

k Drinks per Week

,235) p Value* 0-2 (N � 2,230) 3� (N � 2,230) p Value*

) �0.001 65 (11) 65 (11) 0.27
�0.001 175 (8) 175 (8) 0.91

) �0.001 87 (16) 87 (16) 0.89
0.04 29 (5) 29 (5) 0.90

�0.001 41 (5) 41 (5) 0.29
4) 0.02 1.1 (0.4) 1.1 (0.4) 0.56
) 0.99 91 (49) 91 (48) 0.95
) 0.70 71 (39) 71 (39) 0.66
1] �0.001 17 [14, 22] 17 [14, 21] 0.73
4.4] �0.001 4.1 [3.8, 4.4] 4.2 [3.8, 4.4] 0.10
0.8] �0.001 0.6 [0.4, 0.8] 0.6 [0.4, 0.8] 0.002

0.50 0 [0, 3] 0 [0, 3] 0.50
�0.001 0 [0, 0] 0 [0, 0] 0.84

ntinuous baseline variables before and after propensity matching. All
ted represent intraoperative procedure, and all laboratory data are

Table 4. Multivariable Logistic Regression Model of Composite

Outcome as a Function of Alcohol Use

Effect Odds Ratio (95% CI) p Value*

History of COPD or asthma (v none) 1.62 (1.29-2.03) �0.001
History of pulmonary hypertension

(v none)
1.57 (1.22-2.02) �0.001

History of stroke (v none) 1.55 (1.19-2.02) 0.001
History of vascular disease (v none) 1.47 (1.20-1.80) �0.001
Left ventricular ejection fraction

�40% (v �40%)
2.06 (1.73-2.45) �0.001

Serum BUN (per increase of 5 mg/dL) 1.08 (1.05-1.12) �0.001
Number of intraoperative RBC units

transfused (per increase of 1 U)
1.32 (1.26-1.38) �0.001

Total time on cardiopulmonary
bypass (per increase of 30 min)

1.35 (1.27-1.43) �0.001

No bypass (v bypass) 2.25 (1.55-3.28) �0.001
Use of bronchodilators (v none) 4.57 (2.02-10.3) �0.001
ETOH: 3� drinks/week (v 0-2 drinks/

week)
1.13 (0.96-1.34) 0.14

*p values from Wald’s chi-square test for model effects.
Meas

N � 1

er Wee

N � 2

65 (11
75 (8)
87 (16
29 (5)
41 (5)
.1 (0.
91 (48
71 (39
[14, 2
[3.8,
[0.4,
[0, 3]
[0, 0]

of co
ils lis
g values.
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584 MAHESHWARI ET AL
DISCUSSION

Various studies have shown poor postoperative outcomes in
lcohol abusers and heavy drinkers undergoing noncardiac
urgery.2,7-9 Cardiac surgery, however, is different form non-
ardiac surgery both in terms of the baseline health status of
atients and the nature of the surgery. Epidemiologic studies
ave shown a U-shaped relationship between alcohol consump-
ion and mortality, suggesting moderate intensity drinkers fare
ell as compared with nondrinkers as well as heavy drinkers.10

ven the American Heart Association recommends that heart
atients who consume 1 to 2 alcoholic drinks per day do not
eed to stop drinking. Therefore, it is reasonable to expect
ome protective effect of alcohol in patients having cardiac
urgery.

The present study showed that the risk for the composite
ostoperative adverse outcome and the duration of hospitaliza-
ion were similar between patients who consumed �3 drinks of
lcohol per week before surgery compared with infrequent or
onusers of alcohol. Thus, alcohol use was not protective in
atients having cardiac surgery. The quantity of use causing
enefit or harm cannot be determined from the present study.
ased on previous studies, however, it still would be wise to

ecommend abstinence from heavy drinking preoperatively.
Multivariable analysis showed a significant interaction

mong alcohol use, the composite outcome, and left ventricular
jection fraction and COPD/asthma. This interesting interaction
as not a priori–defined outcome, and explanation of this
nding is speculative. Studies have shown that alcohol affects
ardiac contractility11-15 and interferes with neurohormones,
hich are involved in heart failure.16-21 The authors’ observa-

ion that alcohol use was protective in patients with pre-existing
eft ventricular dysfunction is thus consistent with previous
bservations in nonsurgical cohorts. Investigators have also
hown that light-to-moderate drinking is a favorable prognostic
actor in people with existing left ventricular systolic dysfunc-
ion.22 However, it is equally possible that patients with poor
VF who continue to drink are simply healthier than their
ondrinker counterparts.
Studies suggest that the benefits and risks of alcohol use are

ose dependent. There is a U-shaped relationship between
lcohol consumption and coronary heart disease23,24 and all-
ause mortality.25 A higher amount of alcohol use has been
ssociated with worse cardiac and noncardiac outcomes.2,8,26
or example, Gould et al11 have shown that �4 ounces of 80 a

REN

orbidity and mortality outcome by preoperative risk factors in coro-

n
2

o

s
t
6

M

m
1

roof liquor (�3 drinks) per day caused cardiac depression.11

igher amounts of alcohol consumption caused hypertension,27

odulate inflammation to increase wound infection,28 and in-
rease both cardiovascular and noncardiovascular death.29 Con-
ersely, the same studies suggested that subjects who drink
oderately had a lower risk of CHD and death than either

onusers or heavy drinkers.
Alcohol use has been studied in patients with COPD and

sthma and has had mixed results. Evidence suggests a harmful
ffect of alcohol at the cellular level.30,31 The effect of alcohol
se on lung mechanics remains unclear. Garshick et al32

howed an inverse relationship between alcohol use and FEV1,
hereas 2 other researchers provided evidence that modest

lcohol may actually decrease the rate of FEV1 decline.33,34

verall, research in this area is limited, but considering poten-
ial immunomodulatory effects of alcohol such an interaction is
ertainly hypothesis generating.

From a practical perspective, alcohol use cannot be randomly
ssigned in large populations, forcing the authors to use an
bservational design. Therefore, the major limitation of the
resent analysis is its retrospective cohort design, with the
onsequence that alcohol use was inadequately quantified, po-
ential confounding factors were not necessarily available, and
here was not optimum power to detect a clinically significant
ifference. It should be especially noted that self-reports un-
erestimate alcohol consumption and that validity is worst
mong heavy drinkers.35,36 Because alcohol consumption was
ecorded only as �3 drinks per week, the group of users
resumably includes a wide range of drinkers, including alco-
ol abusers. Heavy drinkers could not be separated from mod-
rate users of alcohol in the present study. It also is possible
hat some abstainers were former drinkers who quit because of
ll health. However, studies have shown that former drinkers
nd life-long abstainers have a similarly elevated risk of coro-
ary heart disease.37,38

In summary, patients consuming �3 drinks per week and
hose consuming 0 to 2 drinks per week did not differ signif-
cantly on overall postoperative outcomes. This result, how-
ver, comes with the primary limitations that heavy and mod-
rate drinkers were not separately studied and that this was a
etrospective analysis. The effect of preoperative alcohol con-
umption on outcomes after CABG surgery appeared to have

n association with LVF and COPD/asthma.
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