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Abstract

Aim—Hypothesis 1 of the Surgical Treatment for Ischemic Heart Failure(STICH) trial enrolled
1212 patients with a LVEF of 35% or less and CAD amenable to CABG. Patients were
randomized to CABG and optimal medical therapy(MED) or MED alone. The objective was to
assess whether or not patients with DM enrolled in the STICH trial would have greater benefit
from CABG than patients without DM.

Methods and results—The characteristics and clinical outcomes of patients with and without
DM randomized to CABG and MED or MED alone were compared. DM was present in 40%. At
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baseline, patients with DM had more triple vessel CAD, higher LVEF and smaller left ventricular
volumes. In patients with diabetes, the primary outcome of all-cause mortality occurred in 39% of
patients in the medical-therapy group and 39% in the CABG group[HR with CABG,0.96(0.73-
1.26)]. In patients without diabetes, the primary outcome occurred in 41% of patients in the
medical-therapy group and 32% in the CABG group[HR with CABG,0.80(0.63-1.02)]. Whilst
numerically it would appear that the treatment effect of CABG is blunted in patients with diabetes,
there was no significant interaction between DM and treatment group on formal statistical testing.

Conclusions—~Patients with DM enrolled in the STICH trial had more triple vessel disease,
smaller hearts and higher LVEF than those without DM. CABG did not exert greater benefit in
patients with DM.
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Diabetes; Heart failure; Ischemic heart disease; Coronary artery bypass graft

Introduction

Diabetes, coronary artery disease (CAD) and heart failure commonly coexist. Diabetes is
associated with a 2—4 fold increased risk of CAD and a 4-8 fold increased risk of heart
failure.(1-3) The pattern of CAD is often more complex in patients with diabetes: diffuse,
small caliber, multi-vessel disease being the main finding. Patients with diabetes are
frequently referred for coronary artery bypass grafting (CABG).(4) This practice pattern has
been justified by guidelines that until recently were based on subgroup analyses of the
Bypass Angioplasty Revascularization Investigation (BARI) study.(5,6)

To investigate the optimal management of CAD in patients with diabetes in the modern era,
two recent trials have examined revascularization strategies exclusively in patients with
diabetes. The Bypass Angioplasty Revascularization Investigation 2 Diabetes (BARI 2D)
trial demonstrated that in patients with diabetes and multivessel CAD, revascularization with
CABG reduced cardiovascular events in comparison to medical therapy, a benefit not seen
with percutaneous coronary intervention (PCI).(7) In the Future Revascularization
Evaluation in Patients with Diabetes Mellitus: Optimal Management of Multivessel Disease
(FREEDOM) trial, revascularization with CABG was superior to PCI in patients with
diabetes and multivessel CAD.(8) Few patients with heart failure were included in these
trials. In the BARI 2D study, only 7% of patients had a history of heart failure and only 18%
had a left ventricular ejection fraction (LVEF) less than 50%. In FREEDOM less than 3% of
patients had a LVEF less than 40%. In patients with CAD and normal LVVEF, the presence
or absence of diabetes has been used as a major factor in determining the method of
revascularization. We do not know if the presence or absence of diabetes should have a
similar impact on decision making in patients with low LVEF and heart failure

The Surgical Treatment for Ischemic Heart Failure (STICH) trial enrolled 1212 patients with
a LVEF of 35% or less and CAD amenable to CABG.(9) Patients were randomized to
CABG and optimal medical therapy (MED) or MED alone. The STICH trial provides a
valuable opportunity to compare the characteristics and clinical outcomes of the only large

Eur J Heart Fail. Author manuscript; available in PMC 2016 July 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

MacDonald et al.

Methods

Definitions

Page 3

cohort of patients with and without diabetes, CAD and heart failure to be randomized to
CABG and MED or MED alone.

The design of the STICH study has been previously described.(10,11) STICH is a
prospective, multicenter, randomized trial sponsored by the National Heart, Lung, and Blood
Institute (NHLBI) that recruited 2,136 patients with CAD and LVEF < 35% between 2002
and 2007. The trial addressed two primary hypotheses: 1) CABG combined with MED
improves survival compared with MED alone (surgical revascularization hypothesis); and 2)
surgical ventricular reconstruction added to CABG improves survival free of cardiovascular
hospitalization compared with CABG alone in patients with significant anterior wall
akinesis (surgical ventricular reconstruction hypothesis). The results of the two primary
hypotheses have been reported.(9,12) Only the 1,212 patients in the Hypothesis 1, surgical
revascularization hypothesis, were considered for this study. Detailed inclusion and
exclusion criteria have been described previously. In brief, patients had to have an LVEF <
35% and have CAD suitable for revascularization in addition to this the patient could not
have left main CAD = 50% or angina greater than CCS 11l angina. The NHLBI and the
ethics committee at each recruiting institution approved the study protocol. All patients
provided written informed consent. The study complied with the Declaration of Helsinki.

Diabetes is defined as a reported history of diabetes or use of diabetic medications at
baseline. Chronic renal insufficiency at baseline is defined as patients having a consistent
creatinine level >1.5 mg/dL (=133 umol/L). Worsening renal insufficiency in the
perioperative period is defined as an increase of >2mg/dL and 2X baseline creatinine level
or a new requirement for dialysis.

Evaluation of left ventricular function

Endpoints

All patients were required to undergo an echocardiogram to evaluate LV size, volume, and
diastolic as well as systolic function within 3 months of enrolment. Baseline radionuclide
imaging and/or cardiac magnetic resonance imaging studies were encouraged. Imaging
studies were analyzed by Imaging Core Labs. From these imaging studies, best LV volumes
and LVEF were obtained based on the hierarchy and the quality of imaging studies.(13)
Diastolic function and filling pressure were measured only in patients in sinus rhythm by
echocardiography using mitral inflow early diastolic velocity (E), late diastolic velocity (A),
E/A ratio, medial mitral annulus early diastolic velocity (e’), and E/e’ ratio.

The five main primary and secondary endpoints from the STICH trial were studied: all-
cause death; death from cardiovascular (CV) causes; death or CV hospitalization; death or
heart failure hospitalization; and death or all-cause hospitalization.
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Statistical analysis

Results

Baseline characteristics of patients with and without diabetes were summarized by the
median (interquartile range) for continuous variables and by frequency (percentage) for
categorical variables. Baseline differences between the diabetic and non-diabetic patient
groups were assessed using the Wilcoxon rank-sum test for the continuous and ordinal
variables and the chi-square test or Fisher’s Exact test for categorical variables. Clinical
outcomes of patients randomized to MED vs. CABG + MED were statistically compared
using Kaplan-Meier analysis and the Cox-proportional hazards model. Outcome differences
between the treatment arms were summarized using hazard ratios and 95% confidence
intervals generated from the Cox model. The Cox model was also used to test for an
interaction between treatment and diabetes status (i.e., to assess whether the effect of CABG
compared to MED was statistically different in diabetics compared to non-diabetics). This
assessment was also performed adjusting for baseline covariates known from previous
analyses of hypothesis 1 patients to be independent risk markers: age, end systolic volume
index (ESVI), creatinine, mitral regurgitation, heart rate, and history of stroke. P-values
<0.05 were considered to be statistically significant. The primary analyses of the treatment
effect of CABG and MED vs MED alone were performed by randomized group (intention to
treat). However, supplementary analyses were also performed based on treatment received
and the per protocol population as previously described.(9) All calculations were performed
using SAS statistical software, version 9.2 (SAS Institute, Cary NC).

At baseline, 40.3% (n=489) of the population had diabetes.

Baseline characteristics

Symptoms

The baseline characteristics of patients with and without diabetes are listed in table 1.
Patients with diabetes were older, more likely to be female, had higher body mass index
(BMI) and were less likely to be smokers. Patients with diabetes also had higher rates of
hypertension, chronic renal insufficiency and hyperlipidemia but lower rates of myocardial
infarction (71% v 81%, p<0.001).

There was a trend towards more of the patients with diabetes having no symptoms of angina
(42% v 33%), (p=0.059). The distribution of NYHA class was similar in patients with and
without diabetes.

Medication use at baseline

Patients with and without diabetes were both well treated with similar rates of angiotensin
converting enzyme inhibitor/angiotensin receptor blocker and beta-blocker usage at
baseline. Patients with diabetes were more likely to be treated with digoxin, clopidogrel and
loop diuretics. At baseline, 40.3% (n=197) of patients with diabetes were treated with
insulin.
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Baseline LV function and coronary anatomy

Table 2 details the baseline left ventricular function and coronary anatomy in patients with
and without diabetes. Triple vessel disease was more common in the diabetic group (67% v
56%, p<0.001), but diabetics and non-diabetics had similar rates of left main stem disease or
proximal left anterior descending stenoses. Patients with diabetes had a higher median
LVEF [29% in comparison to 27% in patients without diabetes (p=0.015)] and a smaller
LVESVI. Diastolic filling pressure was significantly higher in patients with diabetes
compared to the patients without diabetes. E velocity (p <0.0001), E/A ratio (p=0.006), and
E/e’ (p< 0.001) were significantly higher in patients with diabetes. Patients with diabetes
were also less likely to have anterior wall akinesia or dyskinesia (35% v 43%, p=0.002).
Rates of mitral regurgitation were relatively similar.

Procedural comparison and perioperative complications

Outcomes

Table 3 compares the procedural details and the perioperative complications in patients with
and without diabetes who were randomized to CABG and who received CABG. Both
groups had a similar distribution of the number and types of conduits, and the number of
distal anastomoses. Patients with diabetes spent a longer time on bypass (97 v 87 minutes,
p=0.029), and had a slightly longer cross clamp time (median 57 v 52 minutes, p=0.051). In
the perioperative period, the two groups had similar rates of mediastinitis, infection and use
of hemodynamic support (intra-aortic balloon pumps (IABP) and inotropes). Patients with
diabetes were more likely to develop perioperative AF (23% v 12%, P<0.001) and had more
than double the rate of worsening renal insufficiency (9% v 4%, p=0.021) and cardiac arrest
requiring CPR (6% v 3%, p=0.037).

Figures 1-5 display the Kaplan-Meier curves for the intention to treat population, comparing
CABG vs. MED in patients with and without diabetes. Each figure also details the
corresponding event rates and unadjusted hazard ratios in each group along with a test for
interaction between treatment group and diabetic status. Kaplan-Meier curves comparing the
outcomes of diabetics with non-diabetics in each treatment arm are available in the online
Appendix. Across all the outcomes apart from all-cause death, patients with diabetes had
higher event rates than those without. The 5 year rates of all-cause death in the MED group
were similar in diabetics and non-diabetics, at 39.4% and 40.7% respectively.

Patients with DM had similar clinical outcomes whether randomized to CABG and MED or
MED alone (figures 1-5). A statistically significant or near statistically significant
improvement in clinical outcomes with CABG compared to MED was documented in
patients without DM, but not in patients with DM. However, there was no significant
interaction between DM and treatment group on formal statistical testing. Analysis of
outcomes based on treatment received and as per-protocol showed similar trends (online
Appendix).

Multivariable analysis

Table 4 details the hazard ratios for MED vs. CABG in patients with and without diabetes,
before and after adjustment for all independent prognostic covariates. Multivariable
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adjustment did little to alter the pattern seen in the unadjusted data and the interaction p-
values remained non-significant.

Diabetic treatment at baseline

To assess the effect of baseline diabetic treatment on outcomes we performed Kaplan-Meier
analysis of CABG vs. MED in 3 subgroups: diabetics on insulin, diabetics not on insulin and
non-diabetics (online Appendix). In both diabetic treatment groups no benefit was seen with
CABG over MED.

Myocardial viability

Data on myocardial viability was available for 601 patients out of the 1212 included in this
analysis. Of this sub-group, 38% (n=228) had diabetes. When viability was analyzed as a
dichotomous (yes/no) variable, patients with diabetes were significantly more likely to have
viable myocardium (89% v 76%, p=0.0002). Similarly, when viability was analyzed as a
continuous variable (percent of viable segments for each patient), patients with diabetes had
an average of 72% viable segments in comparison to an average of 63% viable segments in
patients without diabetes (p<0.0001).

Discussion

For the last 2 decades patients with diabetes have been preferentially referred for CABG
based on a sub-group analysis of the BARI study.(5) That trial included very few patients
with heart failure and even fewer with diabetes and heart failure. More recently, BARI2D
and FREEDOM have reported that CABG is superior to PCl and MED in patients with
diabetes.(7,8) These trials similarly enrolled very few patients with heart failure and low
LVEF, yet their results are often extrapolated to this population. The STICH trial is the first
study to randomize a large cohort of patients with heart failure with and without diabetes to
CABG or modern MED. Numerically it appears that in patients with heart failure and low
LVEF, the group with the most to gain from CABG are the cohort of patients without
diabetes. Perhaps this is surprising given the cardiology community’s long-standing and
firmly held assumption that results of trials in patients without heart failure could be
extrapolated to those with heart failure. We must be cautious not to over interpret this data.
The STICH trial was not designed or powered to examine this hypothesis and formal
statistical testing did not identify an interaction between diabetes and treatment group.
Therefore the most we should formally conclude is that diabetic status has no significant
bearing on the treatment effect of CABG in patients with low LVEF. However, the
hypothesis that diabetics with low LVVEF may derive less benefit from CABG than non-
diabetics may warrant further study.

There could be a number of reasons why patients with diabetes and heart failure may derive
less benefit from CABG than patients without diabetes. The lower LVESVI and higher
LVEF in the diabetic group at baseline may play a role. In the entire STICH population,
patients with the highest LVESVI appeared to receive the greatest benefits from CABG.(14)
However, even after we adjusted for LVESVI and other prognostic covariates, there is still
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an apparent divergence of the treatment effect of CABG in patients with and without
diabetes.

If there really is no benefit from CABG over MED in patients with diabetes and heart failure
perhaps this reflects the particularly severe CAD seen in patients with diabetes and heart
failure. Grafts to small, diffusely diseased, diabetic vessels in this population may not confer
sufficient benefit to translate into improved clinical outcomes. Similarly, patients without
diabetes may have larger, less diseased native vessels that stand to gain more from receiving
a graft. Another possibility is that revascularization was less complete in patients with
diabetes. This seems unlikely given that patients with and without diabetes received similar
numbers of distal anastomoses. It is likely that patients with diabetes also have more severe
disease in their branch and distal coronary bed rendering the effect of grafting the major
vessels less effective. Perhaps the myocardium of patients with diabetes and heart failure has
less to gain from revascularization. Ischemia may not be the main driver of heart failure and
outcomes in patients with diabetes with low LVEF, so revascularization may not have the
same benefits as in patients without diabetes. As has previously been described, diabetic
patients in the current study had higher LVEF and smaller ventricles than patients without
diabetes. Diabetics were more likely to be female and hypertensive. This clinical and
structural profile suggests a stiffer less compliant ventricle. There are numerous putative
pathological processes in diabetes that can lead to small, stiff, fibrotic ventricles e.g.
advanced glycation end-product deposition and SERCAZ2a abnormalities.(15,16) In fact,
estimated diastolic filling pressure was significantly higher in patients with diabetes
compared to the patients without diabetes. The increased filling pressure can also explain the
higher incidence of post-operative atrial fibrillation since it has previously been shown that
diastolic dysfunction is a powerful independent predictor for postoperative atrial fibrillation.
(17) Diabetes itself predisposes patients to diastolic dysfunction and higher filling pressures
which have in turn been shown to be a strong predictor for mortality in patients with
ischemic and dilated cardiomyopathy.(18) Of the clinical, laboratory, and imaging variables,
E/A ratio (which was higher in diabetic patients) was found to be the third most powerful
independent predictor for overall mortality after LVESVI and creatinine in the STICH
population (unpublished data). These abnormalities may mitigate the benefit from improved
perfusion that is seen in diabetic patients with normal ventricles. Lack of viable myocardium
does not appear to be the explanation for lack of benefit in patients with diabetes and heart
failure. In the current analysis patients with diabetes had more viable myocardium than
those without diabetes.

The baseline characteristics of the patients with diabetes in this analysis suggest that this
population is similar to other heart failure populations. The prevalence of diabetes at 40% is
in-keeping with that seen in other heart failure studies.(1) As expected, the diabetic patients
were older, more likely to be female, had higher BMlIs and higher rates of hypertension and
hyperlipidemia. Whilst it is often thought that diabetes is associated with less symptoms of
angina, so called “silent ischemia” we were only able to demonstrate a trend towards fewer
symptoms.

A further novel aspect of this study is our comparison of the procedural and perioperative
outcomes of patients with and without diabetes with heart failure, undergoing CABG.
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Patients with diabetes spent 10 minutes longer on bypass and there was a trend towards them
having a longer cross-clamp time. It seems likely that the greater surgical challenge
presented by diabetic coronary anatomy and a higher BMI is responsible. Patients with
diabetes were more than twice as likely to develop perioperative atrial fibrillation and had
more than double the rate of worsening renal insufficiency. These factors could partly relate
to the longer bypass times, but also to atrial fibrosis, higher baseline diastolic filling
pressure, and pre-existing diabetic nephropathy.

Only separate trials of patients with heart failure with and without diabetes powered to
address clinical outcomes will settle the question of how much each population has to gain
from surgical revascularization.

We must acknowledge that there are a number of limitations to this study. This is a
retrospective subgroup analysis that was not pre-specified and therefore its results must be
interpreted as hypothesis generating. The diagnosis of diabetes relied on investigator
reported diabetes or baseline treatment for diabetes. It is likely that there will have been
patients with undiagnosed diabetes.(19) The speculation that a higher diastolic filling
pressure in patients with diabetes at baseline was partly responsible for the lack of evidence
of benefit from CABG compared to MED is based on echocardiographic evaluation of
diastolic parameters which were only present in a subset of patients with available data in
sinus rhythm. The trial was also not blinded and diabetic patients could have been treated
differently during initial hospitalization and follow-up than those without diabetes. There is
also the possibility of bias during patient selection. For example, did the presence of
diabetes make a physician less likely to enroll a patient in the study due to extrapolation of
evidence from previous trials conducted in patients without heart failure? This seems
unlikely to have been a major issue given that the prevalence of diabetes in the STICH study
is similar to other heart failure trials. The STICH trial did not conduct a comprehensive
registry which would have answered this question. Not all patients with heart failure were
included in the STICH trial. Patients with left main disease and severe angina were
excluded. Patients with LVEF>35% were not included. Our conclusions cannot apply to
these groups. Lastly, the time course for the effect of CABG on outcomes may differ by
diabetes status. The STICH Extension Study will provide an average of 10 years of follow-
up on these study patients, which will inform whether these intermediate term results remain
stable or are modified over time.

Conclusions

STICH is the only study to date to compare the outcomes of a large number of patients with
heart failure with and without diabetes undergoing CABG or MED. Patients with diabetes
had higher LVEF, smaller LV volumes, higher diastolic filling pressures, longer time on
cardiopulmonary bypass and more perioperative atrial fibrillation and renal dysfunction than
those without diabetes. Whilst numerically it would appear that the treatment effect of
CABG is blunted in patients with diabetes, there was no significant interaction between
diabetes and treatment group on formal statistical testing.
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Figure 1.
Kaplan-Meier Estimates of All-Cause Mortality Rates for CABG vs. MED as Randomized

(ITT). Red lines represent event rates in patients treated with MED alone. Blue lines
represent event rates in patients treated with MED and coronary CABG. CABG - coronary
artery bypass grafting; ITT — intention to treat; MED — optimal medical therapy.
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Figure2.

Kaplan-Meier Estimates of All-Cause Mortality or Cardiovascular Hospitalization Rates for
CABG vs. MED as Randomized (ITT). Red lines represent event rates in patients treated
with MED alone. Blue lines represent event rates in patients treated with MED and coronary
CABG. CABG - coronary artery bypass grafting; ITT — intention to treat; MED — optimal

medical therapy.
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Figure 3.

Kaplan-Meier Estimates of Cardiovascular Mortality Rates for CABG vs. MED as
Randomized (ITT) . Red lines represent event rates in patients treated with MED alone. Blue
lines represent event rates in patients treated with MED and coronary CABG. CABG —
coronary artery bypass grafting; ITT — intention to treat; MED — optimal medical therapy.
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Figure4.

Kaplan-Meier Estimates of All-Cause Mortality or Heart Failure Hospitalization Rates for
CABG vs. MED as Randomized (ITT) . Red lines represent event rates in patients treated
with MED alone. Blue lines represent event rates in patients treated with MED and coronary
CABG. CABG - coronary artery bypass grafting; ITT — intention to treat; MED — optimal

medical therapy.
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Figureb5.

Kaplan-Meier Estimates of Mortality or All-cause Hospitalization Rates for CABG vs. MED
as Randomized (ITT) . Red lines represent event rates in patients treated with MED alone.
Blue lines represent event rates in patients treated with MED and coronary CABG. CABG —
coronary artery bypass grafting; ITT — intention to treat; MED — optimal medical therapy.
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Table 1

Baseline Characteristics of patients in the STICH trial with and without diabetes
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Diabetes No Diabetes
Variable (n=489) (n=723) P
Demographics
Age (yrs.) 60.5 (55.0,67.6) | 58.9(52.7,66.8) | 0.005
Female gender 17.2% 8.9% <0.001
Race-White 67.9% 68.5% 0.834
BMI 27.4 (24.4,30.8) | 26.4(23.7,29.4) | <0.001
Medical History
Previous Ml 71.2% 81.1% <0.001
Previous stroke 9.8% 6.1% 0.016
Hypertension 67.3% 55.2% <0.001
Hyperlipidemia 64.2% 57.7% 0.023
Peripheral vascular 16.8% 14.1% 0.205
disease
Chronic renal 12.5% 4.6% <0.001
insufficiency
Atrial 11.7% 13.3% 0.404
fibrillation/flutter
Cancer in last 5 yrs. 1.6% 0.8% 0.198
Current smoker 17.6% 23.0% 0.023
Depression 7.4% 5.5% 0.198
Previous CABG 2.9% 3.0% 0.856
Previous PCI 13.1% 12.7% 0.853
ICD 3.1% 1.9% 0.206
Pacemaker for 2.5% 0.8% 0.022
heart rate
Presenting
characteristics
CCS angina class 0.059
No angina 41.7% 32.9%
| 12.9% 17.2%
1] 39.1% 46.2%
1 4.9% 3.3%
v 1.4% 0.4%
Current NYHA 0.564
Class
| 12.1% 11.1%
1] 49.9% 52.8%
1] 33.9% 34.0%
v 4.1% 2.1%
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Diabetes No Diabetes
Variable (n=489) (n=723) P
Systolic blood 120 (110, 130) 120 (110, 130) 0.189
pressure (mmHg)
Pulse (bpm) 75 (67, 84) 72 (65, 80) <0.001
Labs
Hemoglobin (g/dL) | 13.4 (12.2, 14.6) | 14.1 (13.0,15.1) | <0.001
Creatinine (mg/dL) 1.1(0.9,1.3) 11(1.0,1.2) 0.642
Sodium (mEg/L) 139 (136, 141) | 140 (138, 142) | <0.001
BUN (mg/dL) 23 (16, 36) 22 (16, 38) 0.959
Medication use at
baseline
Beta blocker 85.1% 85.8% 0.741
ACEi or ARB 90.2% 89.1% 0.536
Statin 82.4% 80.2% 0.339
Digoxin 26.4% 16.0% <0.001
Aspirin 83.0% 82.4% 0.789
Warfarin 10.8% 10.2% 0.737
Clopidogrel 21.9% 14.0% <0.001
Loop diuretic 72.0% 60.8% <0.001

Page 17

ACEi - angiotensin converting enzyme inhibitor; ARB — angiotensin receptor blocker BMI — body mass index; BUN — blood urea nitrogen; CABG
— coronary artery bypass grafting; CCS — Canadian Classification Score; ICD - implantable cardioverter defibrillator; M1 — myocardial infarction;

NYHA — New York Heart Association; PCI — percutaneous coronary intervention
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Table 2

Baseline left ventricular function and coronary anatomy

Diabetes No Diabetes
(n=489) (n=723) P
LV Function
LVEF (%) 29 (22, 35) 27 (22, 33) 0.015
ESVI (mL/m?) 74 (57, 94) 82 (64, 106) <0.001
EDVI (mL/m?) 105 (85, 128) 117 (93, 146) <0.001
E velocity (m/s) (283/475)" 0.79 (0.60,1.00) | 0.66(05,0.8) | <0.0001
A velocity (m/s) (278/463)" 0.69 (0.50, 0.90) | 0.66 (0.50,0.80) | 0.067
E/A ratio (277/463)" 146 (0.70,2.00) | 1.29(0.64,1.57) | 0.0061
Ele’ ratio (149/316)" 20.0(13.3,25.0) | 17.3(10.0,20.0) | <0.0001
Anterior akinesia or dyskinesia (%) 35 (10, 56) 43 (29, 57) 0.002
Mitral regurgitation 0.132
None or trace 39.2% 33.8%
Mild 42.5% 48.1%
Moderate 16.2% 14.1%
Severe 2.1% 4.0%
Coronary Anatomy
No. vessels with >50% stenosis <0.001
1 5.1% 12.0%
2 27.8% 31.9%
3 67.1% 56.1%
Left main stenosis >50% 3.1% 2.4% 0.448
Proximal LAD stenosis >75% 66.1% 69.7% 0.185

EDVI - end diastolic volume index; ESVI - end systolic volume index; LAD - left anterior descending; LV — left ventricle; LVEF — left

ventricular ejection fraction;

*
The numbers in the parenthesis indicate the number of patients in whom the variable was measured (diabetes/no diabetes).

Eur J Heart Fail. Author manuscript; available in PMC 2016 July 01.




1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

MacDonald et al.

Procedural Comparison and Perioperative Complications in patients with and without diabetes. Patients
randomized to CABG who received CABG (ie per protocol)

Table 3

Diabetes No Diabetes
(n=222) (n=333) P
Number of conduits 0.085
1 10.4% 13.8%
2 31.1% 31.8%
3 41.4% 43.2%
>4 17.2% 11.1%
Number of arterial conduits 0.622
0 11.3% 7.5%
1 74.8% 84.1%
2 11.3% 6.9%
>3 2.7% 1.5%
Number of distal 0.062
anastomoses
0 1.4% 1.2%
1 9.5% 12.7%
2 21.6% 24.1%
3 39.2% 40.4%
4 20.3% 16.0%
>5 8.2% 5.7%
Off-pump bypass 21.6% 20.4% 0.733
Time in bypass (mins) 96.5 (71, 126) | 87.0(65,115) | 0.029
Cross-clamp time (mins) 56.5 (39, 78) 52.0 (35, 70) 0.051
ICU length of stay (hrs) 66.0 (40, 113) | 49.6 (41, 92) 0.134
Perioperative complications
Return to operating room 8.1% 5.1% 0.154
Mediastinitis 1.8% 2.1% 0.999
Other infection 8.1% 8.4% 0.900
New onset AF 23.0% 11.7% <0.001
Worsening renal 9.0% 4.2% 0.021
insufficiency
IABP 15.8% 16.2% 0.887
Inotropes for low cardiac 39.6% 38.4% 0.776
output
Cardiac arrest requiring 6.3% 2.7% 0.037
CPR
Pulmonary edema 3.6% 1.8% 0.185
requiring intubation

AF — atrial fibrillation; CPR — cardiopulmonary arrest; IABP — intra-aortic balloon pump; ICU — intensive care unit; OR — operating room.

Eur J Heart Fail. Author manuscript; available in PMC 2016 July 01.

Page 19



Page 20

MacDonald et al.

HOILS Buowre sasAjeue |apow ajqelIeAI}NW SNOIABID WOJY PaIJIIUBPI S1010R) XSII dJe 9S8l ] "9X0.1s Jo AI0lSIY pue ‘ares Leay ‘uonenbinbal jesiw ‘suiunesld ‘|AST ‘abe ase pajsnipe siojoe) suljaseq

Author Manuscript

‘Adelay} [eaipaw ewndo — @3N ‘aanjies Leay — 4H ‘Jejnaseaoipsed — AD ‘Buiyelb ssedAq Alsue Areuoiod — 9gvd

'sjuaned T sisaylodAH

r4
"eJep Jo AJ1[e10) UO paseq aJe soljel EmNmIH
(68°029°0) 720 | (06'0-€9°0) G2°0 T2 709 saleqelp oN co_ﬁ__s%wmu
2120 €210 (@TT'v20) 160 | (PTT-92°0) €670 8'8. L2l selaqelq -|Ie 1o yrea@
(#6'0'719°0) 520 | (56'0-29°0) £2°0 T0S g0y saleqelp oN
uonezijeydsoy
€510 €8T°0 (60T '89°0) 98°0 | (6T°T-G2'0) S6°0 G'/S 0°€s selaqelq 4H J0 yreaq
(€8'0'95°0) 890 | (¥8°0-25°0) 690 §19 625 saleqelp oN
uonezijeydsoy
LTr°0 2€2°0 (86°0'€9°0) 62°0 | (20'T-99'0) 28°0 L'TL €09 selaqeIq AD Jo yreeq
(007 '85°0) 920 | (TO'T-65°0) £2°0 7'€e 92 saleqelp oN
1€L°0 1750 (21'T°'09°0) 280 | (6T T-¥9°0) 280 0'se v'1e selaqeIq Anfenow AD
(207 '29°0) 08°0 | (20'T-€9°0) 08°0 L0V €ce saleqelp oN
G090 6EE°0 (LTT°29°0)88°0 | (92'T-€2°0) 960 7'6€ 0'6€ sejageIg | yeap 8sned-||y
ZPBNIPY | popnipeun | gPeBNlpY peisnipeun aan 29v0
anfeA-d uoloeelu| H:o %G6) ol1ey pJezeH (%) 8104 1UBAT JEB A §

Author Manuscript

v alqel

uoneindod 1841 0] UOIUBIUI AY] UI SBWOINO

Author Manuscript

Author Manuscript

Eur J Heart Fail. Author manuscript; available in PMC 2016 July 01.



