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Patients affected by diabetes usually have extensive coronary artery disease. Coronary revascularization has a
prominent role in the treatment of coronary artery disease
in the expanding diabetic population. However, diabetic
patients undergoing coronary artery bypass grafting or
percutaneous coronary intervention experience worse
outcomes than nondiabetic patients. Several studies
comparing coronary artery bypass grafting vs percutaneous coronary intervention in subgroups of diabetic

patients demonstrated a survival advantage and fewer
repeat revascularization procedures with an initial surgical strategy. This review summarizes the current state
of evidence comparing the effectiveness and safety of
coronary artery bypass grafting and percutaneous coronary intervention in diabetic patients.

T

fact, these continuing reﬁnements have left open a longstanding debate on which strategy should be preferred
for diabetic patients.
This review summarizes the current state of evidence
comparing the effectiveness and safety of CABG and PCI
in diabetic patients, starting from the earliest studies to
current literature.

he prevalence of diabetes mellitus (DM) is growing
rapidly. Approximately 8% of adults in developed
countries have DM [1], and diabetic patients represent at
least one-fourth of all patients referred for myocardial
revascularization [2]. However, diabetic patients are at
increased risk for adverse cardiovascular events such
myocardial infarction (MI), chronic heart failure, and
stroke [3]. Compared with patients without DM, patients
with DM show a more diffused and severe coronary artery disease (CAD) due to speciﬁc characteristics of the
atherosclerosis, which, in turn, expose them to a higher
risk when they are referred for revascularization independently of the selected strategy [4].
Percutaneous coronary interventions (PCI) are limited
by a higher rate of repeat revascularization, primarily due
to target-vessel restenosis [5], and a worse clinical
outcome in diabetic patients compared with nondiabetic
patients. Similarly, coronary artery bypass grafting
(CABG) carries a greater morbidity, increased length of
stay, and longer recovery times in diabetic patients than
in nondiabetic patients [6]. However, both strategies have
been improved during the last decade. In particular, the
introduction of stents, bare-metal stents (BMS) before and
drug-eluting stents (DES) later, has dramatically changed
the landscape for PCI, with a signiﬁcant reduction in the
rate of restenosis even in diabetic patients [7–10]. On the
other side, a more widespread use of arterial conduits has
improved the outcome after CABG [11]. As a matter of
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Methods
Literature Search
To review current knowledge on the results of PCI and
CABG in diabetic patients, we systematically searched
PubMed free terms to identify peer-reviewed articles
related to the results of myocardial revascularization in
diabetics. The free search string text was as follows:
“(diabetes or diabetics) and (cabg or coronary bypass or
coronary artery bypass) and (pci or ptca or percutaneous
coronary intervention or percutaneous coronary angioplasty or balloon angioplasty).” This was the primary
search. An additional search (secondary search) added
the term “meta-analysis” to the primary search. Candidate articles were published in PubMed between January
1, 1997, and September 30, 2015.

Search Results
Our search revealed 1,425 articles for the primary search
and 45 for the secondary search. The titles of the primary
search and the abstracts of the secondary search were
reviewed in duplicate by independent reviewers. To be
included, each paper had to report data on outcomes of
myocardial revascularization procedures performed with
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PCI or CABG. Two reviewers had to agree to select an
abstract for inclusion in our review, and 3 reviewers had
to agree to exclude a paper. Further research was initiated
when general information was considered useful to the
reader, and tangential electronic explorations of related
articles and hand searches of bibliographies and of
related journals were also performed. Finally, our literature search led to the 56 references quoted in the present
review.

From Evolution to Revolution in PCI and the
Challenge of an Historical Competition
Historically, the BARI (Bypass Angioplasty Revascularization Investigation) trial [12] was the ﬁrst to report that
patients with DM (a subgroup not speciﬁed a priori) had
substantially better 5-year survival after CABG than after
PCI in the era of balloon angioplasty (BA). This ﬁrst result
was not universally accepted because further comparisons from large clinical registries [13, 14] and randomized
trials [15–17] were inconsistent, with some data conﬁrming and others not supporting the BARI ﬁndings in diabetic patients.
Subsequently, an extended post hoc analysis of patients with treated DM randomly assigned to an initial
treatment strategy of CABG or PCI in the BARI trial
was performed [18]. At 7 years, there was a statistically
signiﬁcant survival advantage for patients treated surgically compared with BA (76.4% vs 55.7%, respectively; p ¼ 0.0011). The BA group had a signiﬁcantly
higher rate of subsequent revascularization than the
CABG group (59.7% vs 13.1%, p < 0.001). The ﬁnal
results at the 10-year follow-up conﬁrmed the longterm survival beneﬁt of CABG in respect to BA
(CABG, 57.8%; BA, 45.5%; p ¼ 0.025) in treated diabetic
patients [19].
A collaborative analysis of individual data from 10
randomized controlled trials (RCTs) of elective myocardial revascularization summarized the major ﬁndings,
conﬁrming the survival advantage for CABG over PCI in
diabetic patients with multivessel CAD [20]. Data for
7,812 patients were retrieved, among whom 1,233 were
diabetic (CABG, n ¼ 615; PCI, n ¼ 618). The 5-year
mortality was 20.0% with PCI and 12.3% with CABG
(odds ratio, 0.70; 95% conﬁdence interval [CI], 0.56 to 0.87)
in diabetic patients, whereas no difference was found for
nondiabetic patients (odds ratio, 0.98; 95% CI, 0.86 to
1.12). The interaction between diabetic status and type of
revascularization was signiﬁcant (p ¼ 0.014). Six of the
trials (the earliest) [15–17, 19, 21] included in this analysis
were done before the introduction of coronary stents, and
the remaining four studies (the latest) [22–25] were after
the introduction of BMS. None of the 10 trials included in
this study used DES.
The pooling of individual patient data from RCTs to
assess treatment might be considered more appropriate
compared with the more common technique of metaanalysis of published aggregate data. However, this
methodologic approach shares the underlying limitations
of the participating trials, which were not designed to
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randomize diabetic patients and, overall, are almost never
fully representative of the entire real population.
The AWESOME trial (Angina With Extremely Serious
Operative Mortality Evaluation Trial) randomized 454
high-risk patients to CABG or PCI using BMS. The patients had at least one risk factor, including prior CABG,
MI within 7 days, left ventricular ejection fraction below
0.35, age older than 70 years, or requiring stabilization
with an intraaortic balloon [26]. Survival among the 144
diabetic patients (32%) was not signiﬁcantly different (p ¼
0.27) throughout a 5-year follow-up period between
CABG-treated and PCI-treated patients (stents were used
in 54%), but there was less recurrent unstable angina and
the need for repeat revascularization with CABG. The
3-year freedom from unstable angina or the need for
repeated revascularization was 59% vs 38% in the CABG
and PCI groups, respectively (p ¼ 0.001).
Moreover, in diabetic patients with triple-vessel disease
from the SYNTAX (Synergy between PCI with Taxus and
Cardiac Surgery) trial (CABG, n ¼ 143; PCI, n ¼ 153), the
major adverse cardiac and cerebrovascular event rate at 5
years was twice as high as with PCI using paclitaxeleluting stents compared with CABG (hazard ratio, 2.30,
95% CI, 1.50 to 3.55; p < 0.001). Interestingly, a higher
incidence of the composite safety end point of death/
stroke/MI, all-cause death, MI, and repeat revascularization was also observed after PCI vs CABG, whereas
stroke rates were similar in the two treatment arms [27].
The CARDia (Coronary Artery Revascularization in
Diabetes) trial was the ﬁrst prospective RCT speciﬁcally
designed to evaluate the safety and efﬁcacy of PCI using
BMS (31%) or DES (69%) compared with CABG in patients with diabetes and multivessel CAD [28]. The 1-year
results of the trial did not demonstrate the noninferiority
of PCI vs CABG for revascularization of patients with
DM. At 1 year, the combined incidence of death, MI, or
stroke was 10.5% in the CABG arm and 13.0% in the PCI
arm (hazard ratio, 1.25; 95% CI, 0.75 to 2.09), and repeat
revascularization was 2.0% vs 11.8%, respectively (p <
0.001), reﬂecting the higher use of DES.
The VA CARDS (Veterans Affairs Coronary Artery
Revascularization in Diabetes) trial, before being stopped
for slow recruitment after enrolling only 25% of the
intended sample size, randomized 198 patients with diabetes and severe CAD to CABG or PCI with DES and
monitored them for at least 2 years. The primary outcome
measure was a composite of nonfatal MI or death; however, due to premature termination, no statistically signiﬁcant differences could be documented in the
composite end point, although a trend toward better results in CABG arm was evident [29].
In the FREEDOM (Future Revascularization Evaluation
in Patients With Diabetes Mellitus: Optimal Management
of Multivessel Disease) trial, 1,900 diabetic patients with
multivessel CAD were randomly allocated to PCI with
DES or CABG. The primary outcome was the composite
of death, nonfatal MI, or stroke. The 5-year results
showed that this occurs less frequently in patients undergoing CABG (18.7% vs 26.6% in diabetic patients
receiving DES, p < 0.005). The beneﬁt of CABG was
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mainly driven by lower 5-years rates of MI (6.0% vs
13.9%, p < 0.001) and by reduced rates of death from any
cause (10.9% vs 16.3%, p ¼ 0.049); conversely, stroke was
lower in patients allocated to PCI (2.4% vs 5.2%, p ¼ 0.03)
[30]. The FREEDOM study also showed that CABG in
diabetic patients is associated with improved health status at follow-up [31] and with reduced costs for health
maintenance organizations at long-term [32].
Concurrently, several meta-analyses have been published in the more recent years on this topic. Table 1 and
Figure 1 summarize the results from meta-analyses
assessing only prospective randomized studies and with
DES use in the PCI arm [33–37]. These meta-analyses
conﬁrm that, overall, CABG in diabetic patients confers
improved survival rates, lower repeat revascularization,
and a trend toward lower nonfatal MI rates as well with
respect to PCI performed with DES at midterm follow-up,
at the expense of a possible increase in the risk of stroke.
One of these studies, however, raises the issue of the
role of newer-generation DES [37]. The authors suggest
that by indirect comparisons and data pooling from
different studies (currently, there is no direct study that
has assessed the role of CABG vs second-generation
DES), the survival of diabetic patients might be similar
for CABG and for patients undergoing PCI with a zotarolimus DES or everolimus DES [37].
Besides the well-known limits of indirect comparisons
that combine trial-level data and do not account at all for
between-trial differences, other important issues greatly
reducing the possible ﬁndings of this study are that even
after data pooling, the risk of low statistical power of this
analysis cannot be excluded at all. The relative risk of
death at follow-up, although statistically nonsigniﬁcant,
still favors CABG and is of the same extent and magnitude with comparison of CABG vs ﬁrst-generation DES,
especially for the zotarolimus DES.
The hypothesis that second-generation DESs outperform ﬁrst-generation DESs and give comparable results
in mortality as CABG in diabetic patients with multivessel
disease still needs to be tested in appropriate multicenter
prospective randomized trials because current evidence
is not enough to sustain such an hypothesis. In fact, a
recently published study reporting the results of the New
York state registries suggests that the everolimus-eluting
stent has similar results in late death compared with
CABG and has lower stroke rates at the expense of the
more frequent need of repeat revascularization. Of note,
patients receiving everolimus-eluting stents showed
reduced survival and a higher MI rate at long-term
follow-up when the revascularization that was achieved
with stents was not complete [38]. Interestingly, this
occurred in more than 80% of patients receiving a stent,
and the authors correctly conclude, “If complete revascularization is not achievable for any reason with PCI,
patients should be considered for CABG” [38].

Improving Outcomes in Diabetic Patients Undergoing
PCI
Restenosis is the driving force behind the increased need
for repeat revascularization in diabetic patients after PCI.
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Beside optimal glycemic control [39] aimed at decreasing
hyperglycemia or intimal hyperplasia, or both, the
introduction of the DES has further changed the landscape for PCI, with signiﬁcant reductions in angiographic
restenosis rates and need for repeat revascularization
procedures. A large collaborative network meta-analysis
compared DES with BMS in 3,852 diabetic patients
retrieved from 35 trials [40]. Mortality appeared signiﬁcantly higher (p ¼ 0.02) with DES than with BMS when
the duration of dual antiplatelet therapy was less than 6
months (8 trials); in contrast, no difference in death and
the combined end point of death or MI was found when
dual antiplatelet therapy duration was 6 months or longer
(27 trials). Whatever the duration of dual antiplatelet
therapy, the need for repeat target-vessel revascularization was considerably less with DES than with BMS, with
an odds ratio of 0.29 for the sirolimus-eluting stent and
0.38 for the paclitaxel-eluting stent, which was similar to
the restenosis reduction observed in nondiabetic patients.

Improving Outcomes in Diabetic Patients Undergoing
CABG
Different surgical techniques have been investigated in
diabetic patients. The use of multiple arterial conduits,
including bilateral internal thoracic artery (BITA) grafts,
appears to improve the long-term results of CABG [11].
However, there is no direct randomized evidence in this
regard. Locker and colleagues [41] retrospectively
reviewed 802 consecutive diabetic patients undergoing
PCI and stenting or CABG with BITAs. They found
similar 30-day and 6-year mortality in both groups.
However, recurrence of angina, repeated revascularizations, and cardiovascular event-free survival at
follow-up were signiﬁcantly better in patients receiving
CABG. Interestingly, survival in the subgroup of patients
with left main or 3-vessel CAD was signiﬁcantly better in
CABG patients. Moshkovitz and coworkers [42] reported
542 consecutive diabetic patients with multivessel CAD
undergoing BITA grafting or PCI with Cypher stents
(Cordis, Miami Lakes, FL). The authors found that
assignment to the PCI group was associated with
decreased adjusted survival and increased risk of target
vessel reinterventions. Interestingly, the adjusted risk of
major adverse cardiovascular events increased with the
number of DES-treated vessels.
The Cleveland Clinic recently reported the results of
11,922 patients with diabetes who underwent primary
isolated CABG from 1972 to 2011, documenting a survival
advantage at a median follow-up of 7.8 years for patients
receiving bilateral mammary grafting and complete
myocardial revascularization. This occurred, however, at
the expense of a higher rate of deep sternal wound infections (DSWI) that did not sensibly affect overall survival because of its rare occurrence [43]. DSWI, an
infrequent yet potentially devastating complication after
CABG, is associated with increased cost of care, prolonged hospitalization, and increased morbidity and
death. That BITA harvesting is a signiﬁcant risk factor for
DSWI is well known, and this fact has probably limited
the widespread use of BITA among the community of

Year

Journal

Trials,
No.

Lee [33]

2010

Am J Cardiol

5

757/786

Primary
End
Point
MACE at
18 months

RR ¼ 0.59
(0.46–0.74)
p value
<0.001

Secondary End
Points
Death at 18 months

Repeat
revascularization at
18 months
Cerebrovascular
events at 18 months
2013

J Am Heart
Assoc

4

1,513/1,539

MACE at
4 years

RR ¼ 0.75
(0.65–0.86)
p value
<0.0001

Subanalysis

Subanalysis of
Main Results

RR ¼ 0.76 (0.53–1.09)
p value ¼ 0.12

MI at 18 months

Hakeem
[34]

Measure of
Outcome
(95% CI)
CABG vs PCI

Death at 4 years

RR ¼ 0.81 (0.47–1.42)
p value ¼ 0.47
RR ¼ 0.22 (0.14–0.35)
p value <0.001
RR ¼ 2.52 (1.13–5.62)
p value <0.001
RR ¼ 0.66 (0.48–0.92)
p value ¼ 0.01

Cardiovascular
death at 4 years

RR ¼ 0.64 (0.48–0.85)
p value ¼ 0.002

MI at 4 years

RR ¼ 0.69 (0.38–1.27)
p value ¼ 0.23
RR ¼ 1.69 (1.11–2.56)
p value ¼ 0.01
RR ¼ 0.54 (0.29–1)
p value ¼ 0.05

Stroke at 4 years
Repeat
revascularization at
4 years

CABG vs DES
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First
Author

Pooled
Patients
(CABG/PCI),
No.

Measure of
Outcome
(95% CI)
CABG vs
PCI
With DES

4

Table 1. Overview of the Results of Meta-Analyses of Randomized Studies Comparing Coronary Artery Bypass Grafting Versus Percutaneous Coronary Intervention With
Drug-Eluting Stents in Diabetic Patients

CABG has
advantage in the
primary end-point
(MACE) over DES
after 5 years of
follow-up
Advantage of
CABG over PCI in
reducing MACE is
a function of time
DES, has an
advantage over
CABG in terms of
stroke

(Continued)
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First
Author
Verma
[35]

Year
2013

Journal
Lancet
Diabetes
Endocrinol

Trials,
No.
8

Pooled
Patients
(CABG/PCI),
No.
1,576/1,555

Primary
End
Point
Death at
5 years

Measure of
Outcome
(95% CI)
CABG vs
PCI
With DES
RR ¼ 0.67
(0.52–0-86)
p value ¼
0.002

Secondary End
Points
Death at 1 year

Measure of
Outcome
(95% CI)
CABG vs PCI
RR ¼ 1.01 (0.72–1.41)
p value ¼ 0.98

Nonfatal MI at 1
year

RR ¼ 0.90 (0.46–1.77)
p value ¼ 0.77

Nonfatal stroke at 1
year

RR ¼ 2.41 (1.22–4.76)
p value ¼ 0.01
RR ¼ 0.38 (0.23–0.65)
p value ¼ 0.0003

Repeat
revascularization at
1 year
Nonfatal MI at 5
years
Nonfatal stroke at
5 years
Repeat
revascularization at
5 years

RR ¼ 0.67 (0.36–1.26)
p value ¼ 0.22
RR ¼ 1.84 (1.22–2.78)
p value ¼ 0.004
RR ¼ 0.49 (0.33–0.71)
p value ¼ 0.0002

Subanalysis
CABG vs
BMS
CABG vs DES

Subanalysis of
Main Results
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Table 1. Continued

CABG has similar
advantage in terms
of mortality over
BMS and DES
DES, but not BMS,
has an advantage
over CABG in
terms of stroke
CABG has
advantage in terms
of repeat
revascularization
over BMS and DES
that is greater over
BMS

(Continued)
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Fanari
[36]

Year

Journal

2014

Interact
Cardiovasc
Thorac Surg

Trials,
No.
3

Pooled
Patients
(CABG/PCI),
No.
1,416/1,438

Primary
End
Point
Composite
outcome
death/MI/
stroke at
1 year

Measure of
Outcome
(95% CI)
CABG vs
PCI
With DES
RR ¼ 1.12
(0.88–1.43)
p value ¼
0.33

Secondary End
Points
Death at 1 year

Measure of
Outcome
(95% CI)
CABG vs PCI

Subanalysis

Subanalysis of
Main Results

RR ¼ 1.03 (0.72–1.47)
p value ¼ 0.85

MI at 1 year
Stroke at 1 year
Repeat
revascularization at
1 year
Death at 5 years
MI at 5 years
Stroke at 5 years
Composite
outcome death/MI/
stroke at 5 years

RR ¼ 0.79 (0.47–1.33)
p value ¼ 0.37
RR ¼ 2.5 (1.23–5.26)
p value ¼ 0.0012
RR ¼ 0.40 (0.25–0.64)
p value < 0.0001
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Table 1. Continued

RR ¼ 0.74 (0.60–0.90)
p value ¼ 0.003
RR ¼ 0.50 (0.38–0.65)
p value < 0.0001
RR ¼ 1.69 (1.12–2.56)
p value ¼ 0.013
RR¼ 0.68 (0.57–0.82)
p value ¼ 0.0002
(Continued)
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First
Author
Bangalore
[37]

Year
2014

Journal
Circ
Cardiovasc
Interv

Trials,
No.
68

Pooled
Patients
(CABG/PCI),
No.
NA

Primary
End
Point

Measure of
Outcome
(95% CI)
CABG vs
PCI
With DES

Death
CABG vs
PES
CABG vs
SES
CABG vs
ZES-E
CABG vs
ZES-R
CABG vs
CoCr EES

RR ¼ 0.64
(0.45–0.87)
RR ¼ 0.70
(0.51–0.94)
RR ¼ 0.76
(0.43–1.21)
RR ¼ 0.69
(0.11–3.23)
RR ¼ 0.90
(0.54–1.49)

Measure of
Outcome
(95% CI)
CABG vs PCI

Secondary End
Points
MI
CABG vs PES

RR ¼ 0.70 (0.41–1.32)

CABG vs SES

RR ¼ 0.82 (0.49–1.51)

CABG vs ZES-E

RR ¼ 0.65 (0.28–1.59)

CABG vs ZES-R

RR ¼ 0.86 (0.20–4.17)

CABG vs CoCr EES

RR ¼ 1.39 (0.63–3.7)

Repeat
revascularization
CABG vs PES
CABG vs SES
CABG vs ZES-E
CABG vs ZES-R
CABG vs CoCr EES
Stroke
CABG vs PES
CABG vs SES

RR
RR
RR
RR
RR

¼
¼
¼
¼
¼

0.55
0.68
0.43
0.42
0.76

Subanalysis

Subanalysis of
Main Results
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Table 1. Continued

(0.36–0.84)
(0.45–1.05)
(0.24–0.77)
(0.17–0.99)
(0.44–1.35)

RR ¼ 1.85 (0.52–5.88)
RR ¼ 1.59 (0.51–4.76)
MACE ¼
SES ¼
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BMS ¼ bare-metal stent;
CABG ¼ coronary artery bypass grafting;
CI ¼ conﬁdence interval;
CoCr EES ¼ cobalt-chromium everolimus-eluting stent;
DES ¼ drug-eluting stent;
major adverse cardiac events;
MI ¼ myocardial infarction;
PCI ¼ percutaneous coronary intervention;
NA ¼ not available;
PES ¼ paclitaxel-eluting stent;
RR ¼ relative risk;
sirolimus-eluting stent;
ZES-E ¼ zotarolimus-eluting stent Endeavor (Medtronic, Minneapolis, MN);
ZES-R ¼ zotarolimus-eluting stent Resolute (Medtronic, Minneapolis, MN).
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Fig 1. Forest plots for the major outcomes in recent meta-analysis comparing coronary artery bypass grafting (CABG) and percutaneous
coronary intervention (PCI) in diabetic patients: (A) all-cause mortality, (B) cerebrovascular accident, (C) myocardial infarction, (D) repeated
revascularization, and (E) major adverse cardiovascular events (MACE). The solid squares indicate the mean difference, the dashed vertical line
indicates no effect, and the horizontal lines represent the 95% conﬁdence interval.

cardiac surgeons. Indeed, the reported incidence of DSWI
ranges from 1.3% to 4.7% in patients with BITA grafting
[44], but its incidence can be as high as 10% in diabetic
patients undergoing BITA grafting [45].
Skeletonized use of BITAs has been associated with
mediastinitis ranging from 0.4% to 2.6% in the whole
context of CABG and from 0.5% to 3.3% in diabetic patients [46]. The beneﬁcial effect of BITA skeletonization
with respect to reduced rates of mediastinitis can be
attributed to the statistically signiﬁcant increased
sternal perfusion with skeletonized BITAs compared with

pedicled BITAs. This was shown clearly in a randomized,
double-blind within-patient comparison study that randomized patients to receive 1 skeletonized and 1 pedicled
ITA graft [47].
To our knowledge, no randomized studies are reported
comparing multiple arterial grafting with BITAs and
radial artery with PCI and stenting in diabetic patients.
However, Habib and colleagues [48] recently reported
their single-center experience in more than 8,000 patients
who underwent CABG (single ITA or multiple arterial) or
PCI (with BMS or DES), comparing 9-year survival and
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freedom from repeated revascularization. Diabetes was
present in nearly 35% of the population, although a
subgroup analysis in diabetic patients was not performed.
After adjusting for baseline differences, the authors found
that multiarterial surgical revascularization, compared
with BMS-PCI or DES-PCI, resulted in enhanced survival
and reintervention-free survival.

Recommendations
In 2012, the task forces of the most important scientiﬁc
American societies and associations, including American
College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines, American
College of Physicians, American Association for Thoracic
Surgery, Preventive Cardiovascular Nurses Association,
Society for Cardiovascular Angiography and Interventions, and The Society of Thoracic Surgeons, issued
updated guidelines for revascularization. These guidelines assessed the appropriateness of revascularization
procedures irrespective of whether this was accomplished by PCI or CABG, reserving only for some selected
subgroups of presentations the assessment of the
appropriateness of PCI and CABG indication individually
[49]. Only in the revised version of the same guidelines
dated 2015, is the issue of diabetes assessed separately for
the ﬁrst time, with the indication that CABG seems to be
associated with a reduced risk of death with respect to
PCI in most patients with DM and complex multivessel
disease; at the same time, the class of this recommendation has improved from IIa to I, further supporting this
indication [50].
In 2014 a joint European Society of Cardiology/European Association of Cardiothoracic Surgery task force
released an update on guidelines for myocardial revascularization [51]. Interventional cardiologists, surgeons
and cardiac clinicians have recognized that in patients
with stable multivessel CAD and with acceptable surgical
risk, CABG is recommended over PCI (class of recommendation: I; Level of Evidence: A), leaving a very limited
role for PCI that is allowed only in these patients presenting with a SYNTAX score of 22 or less (class of
recommendation: IIb; Level of Evidence: B); however, a
SYNTAX score of 22 or less is quite unusual in case of
multivessel disease and diabetes, because diabetic patients are well known to suffer from the most aggressive
form of coronary atherosclerosis. In these relatively
limited cases, the use of DES is recommended to reduce
restenosis and repeat target vessel revascularization (class
of recommendation: I; Level of Evidence: A).
Practically, in the more recent guidelines both from
Europe and the United States, there has been a clear
paradigm shift in the treatment of patients with diabetes
in favor of CABG. This has been due to the bulk of data
coming from the FREEDOM study and from recent metaanalyses that have been published on this topic. However, there is still reluctance in daily practice, especially
from the average interventional cardiologist’s point of
view, in accepting CABG as the most reasonable, effective, and efﬁcient option in most diabetic patients needing
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coronary revascularization. This also strongly underscores the need of further objective data from appropriately designed trials to support the evidence that is
constantly emerging in favor of CABG.

Criticism, Perplexities, and Future Expectations
The revascularization strategy for diabetic patients favors
CABG because it currently constitutes the most reasonable option for most diabetic patients. However, with the
exception of the FREEDOM trial, the mentioned RCTs
comparing CABG and PCI reported outcomes only for
subgroups of diabetic patients.
Besides the well-recognized weaknesses of RCTs (eg,
small numbers of patients, small percentage of patients in
respect to the eligible population, highly selected and
atypical populations that might not be fully representative of patients encountered in the ordinary clinical
practice, and short duration of follow-up), subgroup analyses need to be interpreted with caution, because of the
lack of statistical power making speciﬁc information from
subgroup analyses of an observational nature, the evidence from these studies parallels the evidence coming
from the FREEDOM trial.
The diabetic patient is one of the most complex patients
to face, showing a more complex anatomic pattern of
CAD (eg, more completely occluded segments, smaller
luminal diameters in segments adjacent to obstructive
coronary lesions, a larger amount of lipid-rich plaques,
less coronary collaterals, etc) [52–54] and higher comorbidity. What we also know, at the moment, is that insulintreated patients undergoing PCI or CABG have worse
long-term results, as expected, and this occurs irrespectively of the initial treatment chosen [55]. In the
meantime, the clinician’s judgment remains an important
tool in the ﬁnal decision making, although more recent
data are clearly favoring a surgical approach rather than
stenting of whatever type. In view of the above considerations, it is expected that future trials will take into
account the recently introduced Clinical SYNTAX Score
[56], incorporating anatomic and clinical characteristics
that could help to better stratify diabetic patients and
optimize the strategy to treat these patients.

Conclusions
Coronary revascularization has an important role in the
treatment of CAD in the expanding population of diabetic
patients. Multiple studies comparing CABG surgery vs
PCI (from BA to BMS and, most recently, DES) in diabetic
patients have demonstrated a clear survival advantage
that increases with longer follow-up, fewer repeat revascularization procedures, and lower MI rates with an
initial surgical strategy.
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