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Background. Gastrointestinal (GI) complications after
oronary artery bypass graft surgery (CABG) are uncom-
on but associated with a disproportionate share of
ortality. We thus identified variables associated with
I complications and analyzed their effect on postoper-

tive mortality in patients undergoing isolated CABG.
Methods. Information from patients who underwent

solated CABG at our institution during a 12-year period
as obtained from the Anesthesiology Institute patient

egistry. Patients who experienced one or more postop-
rative GI complication(s) during their initial intensive
are unit stay were identified. Multivariable logistic
egression with backward variable selection was used to
etermine variables associated with GI complications
nd to evaluate their effect on mortality.
Results. Among 16,043 patients who underwent iso-

ated CABG, 213 (1.43%) had one or more GI complica-
ion(s). The main patient variables associated with post-
perative GI complications included preoperative (odds
atio, 2.43; 95% confidence interval [CI], 1.39 to 4.23; p <

.001) and intraoperative (odds ratio, 5.07; 95% CI, 3.08 to
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.35; p < 0.001) intraaortic balloon pump insertion, pa-
ient age (odds ratio, 1.65; 95% CI, 1.41 to 1.94; p < 0.001),
ntraoperative fresh-frozen plasma transfusion (odds ra-
io, 3.38; 95% CI, 2.12 to 5.41; p < 0.001), and cardiogenic
hock (odds ratio, 3.04; 95% CI, 1.12 to 8.24). No difference
as detected in complication rates between off-pump

nd on-pump CABG procedures (1.50% versus 1.30%,
espectively; p � 0.63). Postoperative GI complication(s)
fter CABG was associated with a 12.98 times increase in
ortality (p < 0.001).
Conclusions. This single-center cohort study indicates

hat GI complications after isolated CABG remain rare
ith an incidence 1.43%. However, GI complications
ortend a significant mortality. The implications of

ntraoperative administration of fresh-frozen plasma
nd insertion of an intraaortic balloon pump deserve
urther investigation as they are associated with GI
omplications.

(Ann Thorac Surg 2010;90:109–16)

© 2010 by The Society of Thoracic Surgeons
astrointestinal (GI) complications after coronary ar-
tery bypass grafting (CABG) have been described

ince its early days. Despite the advances in periopera-
ive care of cardiac surgery patients, the incidence of
ostoperative GI complications and associated mortality
as not changed substantively since the earliest reports

1–7]. Furthermore, no definitive preoperative identifica-
ion of patients at higher risk for GI complications or of

ethods for earlier diagnosis and appropriate interven-
ion has been successfully recognized.

Previous investigations examined GI complications in
ixed cardiac surgery patient populations [2–4], and

ther reports differed on the association between patient
ariables and GI complications [8, 9]. Moreover, there is
nconsistency in the type of cardiac surgery technique
off-pump versus on-pump procedures), limited number
f patients with GI complications, and poor statistical

ccepted for publication March 22, 2010.

ddress correspondence to Dr Díaz-Gómez, Cleveland Clinic, Depart-
nalysis. Few of those investigations have examined a
arger number of variables in a homogeneous group to
etermine their association with postoperative GI com-
lications and mortality [6]. The identification of periop-
rative variables may allow surgeons and anesthesiolo-
ist to better characterize the risk of surgery and
ostoperative outcome.
We thus analyzed 36 perioperative patient variables in
homogeneous patient population (isolated CABG sur-

ery) to determine their association with postoperative
I complications and mortality in a national referral

ardiac center during a period of 12 years.

aterial and Methods

fter approval from the institutional review board and
aiver of the requirement for individual patient consent,

linical information on patients undergoing cardiac sur-
ery at our institution was obtained from the Anesthesi-
logy Institute patient registry. This information is pri-

arily obtained through a contemporaneous daily

0003-4975/$36.00
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eview of medical history, physical assessment, anesthe-
ia records, and clinical care notes by research coordina-
ors. This information is collected daily at the patient’s
edside during their cardiothoracic intensive care unit
tay. Supplemental data available in other institutional
atabases are imported into the registry through manual
nd mechanized interfaces.

ata Validation
ata validations are built in to the registry to ensure the
uality of the data. Additional mechanized validations
re performed quarterly to identify quality issues that
ay not have been identified by built-in validations. All

atients undergoing cardiac surgery at our institution are
ncluded in the registry. We used a clinical severity
coring system for preoperative estimates of morbidity
nd mortality in patients undergoing CABG within our
nstitution [10]. This score system was developed in 1992
sing logistic regression equations, and a simple additive
core for clinical use was designed by allocating each risk
actor a value of 1 to 6 points. The risk factors in the score
ith their respective values include emergency proce-
ure (6 points), preoperative serum creatinine levels of
reater than 1.6 and less than 1.8 mg/dL (1 point) and
reater than 1.9 mg/dL (4 points), severe left ventricular
ysfunction (4 points), reoperation (3 points), operative
itral valve insufficiency (3 points), age older than 65 and

ounger than 74 years (1 point) and older than 75 years (2
oints), chronic pulmonary disease (2 points), prior vas-

able 1. Assessing Association Between Gastrointestinal Com

actor Total

astrointestinal complications
No 14,397
Yes 210

holecystitis
No 141,591
Yes 16
epatitis
No 14,606
Yes 1
astrointestinal bleeding
No 14,524
Yes 83

ostoperative ileus
No 14,538
Yes 69

ancreatitis
No 14,573
Yes 34
ultisystem organ failure
No 14,563
Yes 44

Fisher’s exact test.
ular surgery (2 points), preoperative hematocrit of 34% s

ats.ctsnetjournalDownloaded from 
2 points), operative aortic valve (1 point), weight less
han 65 kg (1 point), diabetes on oral or insulin therapy (1
oint), and cerebrovascular disease (1 point) [10].

atients
atients, who underwent isolated CABG between Janu-
ry 1995 and December 2006 were included, and postop-
rative GI complications were identified in this group.
astrointestinal complication(s) was defined as a patient
aving any one or more of the following (Table 1,
omposite outcome): (1) GI bleed (acute decrease in
ematocrit of 3% or greater accompanied by positive
asogastric aspirate for occult blood or coffee-ground
spirate, melena, and institution of appropriate therapy
or GI bleeding); (2) ileus lasting longer than 2 days
absence of bowel sounds, distended abdomen requiring
asogastric tube placement, hypotension, abdominal
ain, and abnormal abdominal radiographs on or after

he third postoperative day); (3) cholecystitis (abdominal
ain, nausea and vomiting, jaundice, and fever), and
onfirmation by computerized tomography; (4) hepatitis
nausea and vomiting, elevated total bilirubin, and posi-
ive hepatitis antigen); (5) pancreatitis (nausea and vom-
ting, abdominal distention, pain, fever, serum amylase �
10 U/L and serum lipase � 285 U/L, plus hypotension,
nd confirmatory findings on computerized tomogra-
hy); or (6) multisystem organ failure (MSOF) was de-
ned as three or more of the following: (a) cardiocircu-

atory: lactic acid greater than 6 mmol/L, excluding day of

tion (Individual and Composite) and Mortality

Died

p ValueaN (%)

�0.001
116 0.81
48 22.9

�0.001
161 1.1

3 18.8
0.99

14,606 164
1 0

�0.001
155 1.07

9 10.8
�0.001

155 1.07
9 13.0

�0.001
159 1.09

5 14.7
�0.001

128 0.88
36 81.8
plica
urgery; septic or refractory shock; persistent low cardiac

 by on August 27, 2012 s.org

http://ats.ctsnetjournals.org


o
m
d
u
t
t
c
p
(
fi
i
m
a
d
b
f
c
i
o
g
c

V
I
a
t
b
H
a
t
t
a
e
h
p
p
o
�
m
v
(
t
r
r
u
a
r
n
s
s

S
R
m
t
s
p
f
0
t

t
v
r

i
M
t
T
c
i

s
c
c
n
p
e
i

R

A
s
f
l
o
1
w
r

1
a
G
(
(
m
1
c
C
i
l
i
m
v
u
c

p
i
(
i
n
0
s
p
1
9
9
b

111Ann Thorac Surg DÍAZ-GÓMEZ ET AL
2010;90:109–16 GI COMPLICATIONS IN CABG SURGERY

A
D

U
LT

C
A

R
D

IA
C

utput less than 1.8 L/min cardiac index for 4 hours or
ore; (b) respiratory: acute respiratory distress syn-

rome; (c) hematologic: disseminated intravascular coag-
lation; defined as evidence of microvascular bleeding or

hrombosis with laboratory findings including consump-
ion of platelets (platelet count less than 100,000/mm3 ) or
oagulation factors (international normalized ratio of
rothrombin time more than 1.5), as well as organ failure

single or multiple) and excluding finding of elevated
brinogen split products on the day of surgery; (d) renal:

f preoperative serum creatinine was greater than 2
g/dL, then twice preoperative value indicates failure;

nuria (�0.3 mL · kg�1 · h�1 for 24 hours); new-onset
ialysis; (e) GI: GI bleeding or pancreatitis; or (f) liver:
ilirubin greater than 6.0 mg/dL or aspartate aminotrans-

erase greater than 500 U/L. We included MSOF as a GI
omplication because several hypotheses link the nox-
ous event, whether surgical or traumatic, to the devel-
pment of MSOF or sepsis. Ischemia–reperfusion in the
ut (as is very common in the perioperative setting of
ardiac surgery) may trigger MSOF.

ariables
n this investigation variables considered in the risk-
djusted model included the following preoperative fac-
ors: age, sex, hematocrit, serum albumin, creatinine and
ilirubin, body mass index, severity score, New York
eart Association functional class, history of smoking,

sthma, chronic obstructive pulmonary disease, hyper-
ension requiring medical treatment, myocardial infarc-
ion, diabetes mellitus on insulin or oral hypoglycemic
gents, atrial fibrillation, alcohol abuse, stroke, periph-
ral vascular disease (patient has vascular surgery or
istory of claudication, angiographically or noninvasively
roven peripheral vascular disease), carotid disease with
rior carotid surgery, dialysis for renal failure, presence
f cardiogenic shock, left ventricular function (normal,
60%; mild, 50% to 59%; mild moderate, 46% to 49%;
oderate,41% to 45%; moderate severe,35% to 40%; se-

ere, �35%), insertion of intraaortic balloon pump
IABP), use of inotropic agents (vasopressors), left main
runk occlusion greater than 70% in the catheterization
eport; and intraoperative factors: emergency operation,
edo operation, date of operation, off-pump procedure,
se of inotropic agents (vasopressors), use of internal
rtery mammary graft, insertion of IABP, transfusion of
ed blood cells, fresh-frozen plasma, and platelets. We do
ot routinely use anticoagulation with perioperative in-
ertion of an IABP so this variable was not included in the
tudy.

tatistical Analysis
isk factors for GI complications were assessed using
ultivariable logistic regression. The models were run

hrough a bootstrap selection procedure. Bootstrap data
ets were submitted to a stepwise variable selection
rocess with a probability value of less than 0.10 criterion

or entry into the model and probability value of less than
.05 for retention in the model. Variables selected more

han 50% of the time were considered to have a poten- d

ats.ctsnetjournalDownloaded from 
ially significant association with the outcome; these
ariables were used in the final run of the logistic
egression.

The association between GI complications and mortal-
ty was assessed using multivariable logistic regression.

odel selection was conducted with a bootstrap selec-
ion procedure. Initial variables included are shown in
ables 2 and 3. We used as unit increments of 1 for
ontinuous variables unless noted (age is per 10-year
ncrease). For binary variables, it is Yes versus No.

Variables selected in at least 50% of the bootstrap
election procedure were kept in the final model for GI
omplications (Table 4). The association between GI
omplications and mortality was assessed also by run-
ing a bootstrap selection procedure without those com-
lications. The variance inflation factor was computed for
ach explanatory variable in the regression model to
ndicate any possible multicollinearity.

esults

mong 16,043 patients who underwent isolated CABG
urgery, 1,175 were excluded because of incomplete in-
ormation. Most of this incomplete information was re-
ated to serum albumin and creatinine levels (because
ur database started to collect that information after
996). Because it is systematically missing, no imputation
as performed as this would not significantly change the

esults.
After excluding patients with missing information,

4,868 patients remained. The majority was male (77%),
nd 213 had at least one GI complication (Table 1). The
I complications in order of occurrence were GI bleeding

0.56%), ileus (0.47%), MSOF (0.30%), pancreatitis
0.24%), cholecystitis (0.11%), and hepatitis (0.01%). The

ean age of patients with GI complications was 69.7 (�
0.4) years. The association of GI complications with
ontinuous and categorical variables is shown in Table 2.
ategorical variables not associated with GI complications

ncluded date of surgery, history of dialysis, diabetes mel-
itus, atrial fibrillation, alcohol abuse, hypertension, smok-
ng, chronic obstructive pulmonary disease or asthma,

yocardial infarction, stroke, sex, and use of inotropic or
asopressor support after cardiopulmonary bypass. The
nivariate analysis of GI complications (individual and
omposite) and mortality is shown in Table 3.

The following variables were associated with GI com-
lications: preoperative (odds ratio, 2.43; 95% confidence

nterval [CI], 1.39 to 4.23; p � 0.001) and intraoperative
odds ratio, 5.07; 95% CI, 3.08 to 8.35; p � 0.001) IABP
nsertion; patient age, for every decade increase begin-
ing at 20 years (odds ratio, 1.65; 95% CI, 1.41 to 1.94; p �
.001); intraoperative fresh-frozen plasma (FFP) transfu-
ion (odds ratio, 3.38; 95% CI, 2.12 to 5.41; p � 0.001);
reoperative serum creatinine (odds ratio, 1.18; 95% CI,
.06 to 1.31); preoperative severity score (odds ratio, 1.08;
5% CI, 1.03 to 1.13); cardiogenic shock (odds ratio, 3.04;
5% CI, 1.12 to 8.24); and total time on cardiopulmonary
ypass (odds ratio, 1.003; 95% CI, 1.001 to 1.006). No

ifference was detected in complication rates between
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able 2. Univariate Analysis of Categorical Variables Associated With Gastrointestinal Complication (Composite)

actor Total

GI Complication

p ValueaN (%)

istory of vascular disease �0.001
No 12,548 159 1.3
Yes 2,059 51 2.5
istory of carotid disease �0.001
No 12,347 153 1.2
Yes 2,260 57 2.5

eft ventricular failure (grades) �0.001
1 6,388 77 1.2
2 3,594 45 1.3
3 401 6 1.5
4 1,429 20 1.4
5 885 9 1.02
6 1,910 53 2.8

reoperative insertion of IABP �0.001b

No 14,271 188 1.3
Yes 336 22 6.6

eoperation �0.001
No 11,851 148 1.3
Yes 2,756 62 2.3

reoperative cardiogenic shock �0.001b

No 14,564 203 1.4
Yes 43 7 16.3

ABP insertion after CPB �0.001
No 13,952 169 1.2
Yes 655 41 6.3

latelets transfusion in OR �0.001
No 13,345 159 1.2
Yes 1,262 51 4.0

FP transfusion in OR �0.001b

No 14,280 182 1.3
Yes 327 28 8.6

BC transfusion in OR �0.001
No 10,555 104 0.99
Yes 4,052 106 2.6
ew York Heart Association functional class �0.001
1 2,293 21 0.92
2 7,269 80 1.1
3 2,226 50 2.3
4 2,819 59 2.1

eft main trunk disease �0.001
No 7,731 86 1.1
Yes 6,876 124 1.8

nternal mammary artery graft �0.001
No 2,061 52 2.5
Yes 12,546 158 1.3

�2 test unless noted. b Fisher’s exact test.
PB � cardiopulmonary bypass; FFP � fresh-frozen plasma; GI � gastrointestinal; IABP � intraaortic balloon pump; OR � operating
oom; RBC � red blood cell.
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ff-pump and on-pump CABG procedures (1.50% versus
.30%, respectively; p � 0.63). The mortality rate in
solated CABG patients who experienced postoperative

I complications was 22.9% (GI complications increased
he mortality risk 12.98 times [Table 5]). Normal preop-
rative serum albumin levels were found protective
gainst GI complications (odds ratio, 0.75; 95% CI, 0.58 to
.99; p � 0.038).

The defined variance inflation factor values were all
mall when having all the potential risk factors in the
egression model. The highest one is severity score (7.3),
s the score is calculated by other variables. The majority
f variance inflation factor were 1 to 2, thus we believe
hat multicollinearity is not an issue in our model.

omment

lthough several investigations have identified patient
ariables associated with postoperative GI complications
n mixed cardiac surgery groups [3, 4, 6, 7, 9, 11–14], only

few have examined a relatively large number of vari-
bles in a more homogeneous patient group [6, 7]. We
hus examined 36 variables in patients undergoing iso-
ated CABG and found that patient age per decade;
reoperative serum creatinine, preoperative and intraop-
rative IABP insertion, intraoperative FFP transfusion,
igher severity score, cardiogenic shock, and total time
n cardiopulmonary bypass were associated with post-

able 3. Univariate Analysis of Continuous Variables With G

actor
GI Complications (n �

Median (25th, 75t

ge (y) 70.9 (64.5,76.9)
MI (kg/m2) 27.6 (25.0,31.2)
otal CPB time (min) 104.5 (72.0,127.0)
ematocrit (%) 39.2 (35.2,42.6)
ilirubin (mg/dL) 0.6 (0.4,0.8)
everity score 4.0 (2.0,7.0)
erum creatinine (mg/dL) 1.2 (0.9,1.5)
otal aortic clamping time (min) 71.5 (48.0,90.0)

Wilcoxon rank sum test.

MI � body mass index; CPB � cardiopulmonary bypass; GI � g

able 4. Risk Factors for Gastrointestinal Complications

actor Odds Ratio

ge (10 years increase) 1.65
FP transfusion in OR 3.38
ABP insertion in OR 5.07
reoperative IABP 2.43
reoperative serum creatinine 1.18
everity score 1.08
ardiogenic shock 3.04
otal CPB time (min) 1.003
PB � cardiopulmonary bypass; FFP � fresh-frozen plasma; IABP � in

ats.ctsnetjournalDownloaded from 
perative GI complications. Hospital mortality increased
onsiderably when these infrequent complications
ccurred.
The incidence of GI complications of 1.43% reported

ere is consistent with other publications from single
nstitutions [2, 4]. In a recent national multicenter inves-
igation that included more than 2.5 million CABG pro-
edures, the reported GI complication rate was 4.1% [6].
nterestingly, neither the hospital size nor teaching affil-
ation status affected the GI complication rate. Another

ulticenter investigation reported a similar incidence of
.5% [11]. This investigation did not include intestinal
schemia cases because this condition was not tracked in
he patient registry during the investigation period. It is
ossible that the incidence reported here would be
igher if these cases were included. Rodriguez and
olleagues [6] included rare GI complications such as
ntraabdominal abscess, Clostridium difficile infection,
sophageal ulceration, and diverticulitis. It is likely that
he higher GI complication incidence can be explained by
he broader range of complications included in the anal-
sis [6].
After eliminating confounding variables, we found that

FP transfusion is associated with increased odds of GI
omplications, to approximately four times. Fresh-frozen
lasma is commonly used in cardiac surgery to treat
oagulopathic bleeding in the perioperative period. Pro-
hylactic use of FFP was not supported in a recent

intestinal Complication (Composite)

) No GI Complications (n � 14,397)
Median (25th, 75th) p Valuea

65.5 (57.4,72.5) �0.001
28.1 (25.4,31.6) 0.50
91.0 (68.0,116.0) �0.001
40.7 (37.2,43.4) �0.001
0.6 (0.4,0.8) 0.36
2.0 (1.0,4.0) �0.001
1.0 (0.9,1.2) �0.001

69.0 (50.0,87.0) 0.57

intestinal.

95% Wald Confidence
Limits p Value

1.41 1.94 �0.001
2.12 5.41 �0.001
3.08 8.35 �0.001
1.39 4.23 0.002
1.06 1.31 0.003
1.03 1.13 0.002
1.12 8.24 0.029
1.001 1.006 0.010
astro

210
h)
traaortic balloon pump; OR � operating room.
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eta-analysis of six randomized clinical trials [15]. Al-
hough FFP is often indicated in cases of perioperative
leeding, the benefit should be weighed against its asso-
iation with GI and other complications [16]. Although
e cannot determine causation in our investigation,

everal hypotheses relating its use with perioperative
omplications have been cited previously. Adverse ef-
ects associated with FFP administration include allergic
eactions, transfusion-related acute lung injury, and pul-
onary edema [17–19]. Possible mechanisms include the

assive donor to patient transfer of neutrophil, HLA
ntibodies, or biologically active lipids and cellular blood
roducts during cardiopulmonary bypass that incites a
ytokine-mediated systemic inflammatory response [20].
he hypotension that often results in patients who ex-
ibit a severe inflammatory response can result in
planchnic hypoperfusion, inadequate oxygen delivery,
cidemia, and GI ischemic injury [21, 22]. Fresh-frozen
lasma transfusion also has been controversial as an
ssociated factor with infectious complications in pa-
ients undergoing cardiac surgery [23, 24]. A recent
nvestigation reported a risk-adjusted association be-
ween RBC transfusion and in-hospital mortality, as well
s cardiac, pulmonary, renal, infectious, and neurologic
orbidity in isolated CABG patients; however, the au-

hors did not examine GI complications as an outcome
25]. We could not find any association between packed
ed blood cell transfusion and GI complications. In con-
rast, McSweeney and associates [11] did report an asso-
iation between packed red blood cell administration and
I complications. Thus further evidence would be re-
uired to define the role of blood product transfusion on

he pathophysiology of GI complications.
Previous investigations have also reported worse out-

omes after CABG surgery when postoperative GI com-
lications occur [6, 7, 11]. The mortality rate reported
ere was 23%, and the probability of in-hospital mortality

ncreased by more than 12-fold when GI complications
ccurred. McSweeney and coworkers [11] conducted the
nly investigation using similar definitions for GI com-

able 5. Association Between Gastrointestinal Complications

actor Odds Rati

astrointestinal complication 8.15
ABP insertion in CTICU 50.36
BC transfusion in CTICU 3.70
BC transfusion in OR 2.87
FP transfusion in CTICU 2.51
se of internal mammary artery graft 0.54

ABP insertion in the OR 3.32
reoperative serum bilirubin 1.51
ardiogenic shock 2.67
ematocrit in the CTICU 1.05
everity score 1.09

TICU � cardiothoracic intensive care unit; FFP � fresh-frozen plasm
ed blood cell.
lications. Their in-hospital mortality increased up to t

ats.ctsnetjournalDownloaded from 
.6-fold (19.6%) despite a higher incidence of GI compli-
ations (5; 5%). Possible explanations for this difference
nclude the fact that 67% of the GI complications were
ccounted for by hyperbilirubinemia (most of them mild
o moderate), whereas 56% of our reported GI complica-
ions were GI bleeding episodes. We did not control for
reoperative medications in this investigation, but in the
ajority of nonemergency cases at the time the study
as performed most of our patients were not taking

ntiplatelet medications and have normal coagulation
rofiles. In recent years this strategy has changed be-
ause most of the patients are kept on antiplatelet agents.

Preoperative IABP insertion is associated with GI com-
lications after cardiac surgery [3, 6, 12–14, 26]. In this

nvestigation intraoperative IABP insertion was associ-
ted with the greatest incidence of GI complications after
ABG (odds ratio, 5.07). Patients who required IABP
lacement after cardiopulmonary bypass in the operat-

ng room typically are hemodynamically unstable and in
low output state. This setting predisposes them to many

omplications including those related to the GI tract.
hese patients generally have high mortality, and recent
ata suggest that early IABP support is associated with

mproved outcome [27]. Intraaortic balloon pump use
ractice is not easily modifiable because the benefit of

ABP insertion is often greatest in patients with the
ighest risk for GI complications [28]. Intraaortic balloon
ump insertion may cause thrombus formation, emboli-
ation, and platelet consumption, leading to GI compli-
ations also [29]. Although an association between IABP
ounterpulsation and GI bleeding has been reported, a
ause–effect relationship cannot be concluded from these
eports. We do not routinely anticoagulate patients after
ABP insertion.

This investigation is limited because it is a retrospec-
ive analysis, post-hospital discharge complications were
ot analyzed, and the patient registry does not contain

nformation on intestinal ischemia, therefore, this impor-
ant complication was not included in the analysis.

In conclusion, although postoperative GI complica-

Mortality

95% Wald Confidence
Limits p Value

5.17 12.84 �0.001
22.46 112.9 �0.001
2.31 5.93 �0.001
1.88 4.37 �0.001
1.68 3.76 �0.001
0.37 0.80 0.002
1.95 5.64 �0.001
1.13 2.03 0.006
1.03 6.92 0.043
1.01 1.09 0.021
1.03 1.15 0.003

IABP � intraaortic balloon pump; OR � operating room; RBC �
and

o

ions occur rarely in patients undergoing CABG surgery,
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hey are associated with a considerable 12 times increase
n mortality. Although IABP in the perioperative period
as associated with higher odds of GI complications, its

ole is possibly as a surrogate for low cardiac output
ontribution to GI complication. Among the modifiable
isk factors, intraoperative FFP transfusion deserves fur-
her investigation although its administration is arbitrary
t times.
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NVITED COMMENTARY
íaz-Gómez and colleagues [1] used their institutional
atabase to evaluate risk factors for gastrointestinal (GI)
omplications in almost 15,000 patients undergoing iso-
ated coronary artery bypass grafting. Strengths of the
tudy include its large, single-institution nature and the
xtensive efforts to ensure data quality. However, several
ssues limit the clinical utility of the study.
ncommon outcomes, providing sufficient numbers to
ermit meaningful statistical testing. A common rule of

humb for logistic regression modeling is the need for at
east 10 outcomes of interest per covariate included in the

odel [2]. There were 213 heterogeneous events (1.4%
ncidence) considered as GI complications, and the au-
hors considered 36 possible risk factors. Of these, 18

howed significant univariate association with the occur-
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