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The Future Revascularization Evaluation in Patients With
Diabetes Mellitus: Optimal Management of Multivessel
Disease (FREEDOM) trial (N Engl J Med 2012; 367:2375—
2384) was designed to resolve the long-standing debate
over the optimal revascularization strategy in patients
with diabetes mellitus and multivessel coronary artery
disease. At a median follow-up of 3.8 years, the incidence
of the primary outcome (a composite of death, myocar-
dial infarction, and stroke) was significantly lower with
bypass surgery than with percutaneous intervention.

l KEY POINTS

Patients with diabetes have a higher prevalence of multi-
vessel coronary artery disease and often have complex,
diffuse lesions.

Bypass surgery is the preferred method of revasculariza-
tion in appropriately selected patients with diabetes and
multivessel coronary artery disease.

In the FREEDOM trial, only about 10% of the screened
patients were eligible for the study, limiting its generaliz-
ability; however, this is comparable to exclusion rates in
previous large randomized trials.

When choosing a revascularization method, the physician
team needs to discuss the options with the patient before
performing diagnostic angiography. The team should
include a cardiac surgeon and a cardiologist.

doi:10.3949/ccjm.80a.13030
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ANY PATIENTS WITH DIABETES MELLITUS
M develop complex, accelerated, multi-
focal coronary artery disease. Moreover, if
they undergo revascularization with either
coronary artery bypass grafting (CABG) or
percutaneous coronary intervention (PCI),
their risk of morbidity and death afterward is
higher than in those without diabetes.!

Over the last 2 decades, CABG and PCI
have advanced significantly, as have anti-
thrombotic therapy and drug therapies to
modify cardiovascular risk factors such as hy-
perlipidemia, hypertension, and diabetes.

Several earlier studies showed CABG to be
more beneficial than PCI in diabetic patients
with multivessel coronary artery disease.’”
However, the topic has been controversial, and
a substantial proportion of these patients con-
tinue to undergo PCI rather than CABG.

There are two main reasons for the contin-
ued use of PCI in this population. First, PCI is
evolving, with new adjuvant drugs and drug-
eluting stents. Many cardiologists believe that
earlier trials, which did not use contemporary
PCI techniques, are outdated and that current,
state-of-the-art PCI may be equivalent to—if
not superior to—CABG.

Second, PCI is often performed on an ad
hoc basis immediately after diagnostic an-
giography, leaving little time for discussion
with the patient about alternative treat-
ments. In this scenario, patients are inclined
to undergo PCI immediately, while they are
already on the table in the catheterization
suite, rather than CABG at a later date.®

In addition, although the current joint guide-
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lines of the American College of Cardiology
and the American Heart Association state that
CABG is preferable to PCI for patients with
diabetes and multivessel coronary artery disease,
they give it only a level Ila recommendation.’

The much-anticipated Future Revascular-
ization Evaluation in Patients With Diabetes
Mellitus: Optimal Management of Multives-
sel Disease (FREEDOM) trial® was designed to
settle the CABG-vs-PCI debate, thereby lead-
ing to a stronger guideline recommendation
for the preferred revascularization strategy in
this patient population.

@ WHY ARE DIABETIC PATIENTS
DIFFERENT?

Diabetes mellitus is a major risk factor for pre-
mature and aggressive coronary artery disease.
Several mechanisms have been proposed to
explain this association.

Diabetic patients have higher concentra-
tions of several inflammatory proteins than
those without diabetes, including C-reactive
protein, tumor necrosis factor, and platelet-
derived soluble CDA40 ligand. They also have
higher levels of adhesion molecules such as
vascular cell adhesion molecule-1 and inter-
cellular adhesion molecule.>® In addition,
when blood sugar levels are high, platelets ex-
press more glycoprotein IIb/Illa receptors and
are therefore more prone to aggregate.!!

These prothrombotic and proinflamma-
tory cytokines, in conjunction with endothe-
lial dysfunction and metabolic disorders such
as hyperglycemia, hyperlipidemia, obesity, in-
sulin resistance, and oxidative stress, lead to
accelerated atherosclerosis in patients with
diabetes.!? Also, because diabetes is a systemic
disease, the atherosclerotic process is diffuse,
and many patients with diabetes have left
main coronary artery lesions and diffuse mul-
tivessel coronary artery disease.!>!*

Although the short-term outcomes of re-
vascularization by any means are comparable
in patients with and without diabetes, diabet-
ic patients have lower long-term survival rates
and higher rates of myocardial infarction and
need for repeat procedures.”” Diabetic patients
who undergo PCI have a high rate of stent
thrombosis and restenosis.'®!” Similarly, those
undergoing CABG have higher rates of post-
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operative infection and renal and neurologic
complications.!®!

I BEFORE THE FREEDOM TRIAL

The question of CABG vs PCI has plagued
physicians ever since PCI came to the forefront
in the 1980s. Before stents were widely used,
PCI with balloon angioplasty was known to be
comparable to CABG for single-vessel disease,
but whether it was beneficial in patients with
multivessel disease or left main disease was not
entirely evident. Randomized clinical trials
were launched to answer the question.

Studies of balloon angioplasty vs CABG

The BARI trial (Bypass Angioplasty Re-
vascularization Investigation),””® published in
1996, compared PCI (using balloon angioplasty
without a stent) and CABG in patients with
multivessel coronary artery disease (TasLe 12°-%°).

Between 1988 and 1991, the trial randomly
assigned 1,829 patients with multivessel disease
to receive either PCI or CABG and compared
their long-term outcomes. Although there was
no difference in mortality rates between the
two groups overall, the diabetic subgroup had
a significantly better survival rate with CABG
than with PCI, which was sustained over a fol-
low-up period of 10 years.’

BARI had a significant clinical impact
at the time and led to a clinical alert by the
National Heart, Lung, and Blood Institute
recommending CABG over PCI for patients
with diabetes. However, not everyone accept-
ed the results, because they were based on a
small number of patients (n = 353) in a retro-
spectively determined subgroup. Further, the
BARI trial was conducted before the advent
of coronary stents, which were later shown to
improve outcomes after PCIL. Also, optimal
medical therapy after revascularization was
not specified in the protocol, which likely af-
fected outcomes.

EAST (Emory Angioplasty Versus Surgery
Trial)*! and CABRI (Coronary Angioplasty
Versus Bypass Revascularization Investiga-
tion)? were similar randomized trials compar-
ing angioplasty and CABG in patients with
multivessel coronary artery disease. These
showed better outcomes after CABG in pa-
tients with diabetes. However, lack of statisti-
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TABLE 1
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Major randomized trials comparing PCl and CABG in diabetic patients

Trial® Study Diabetic  Follow- PCI Mortality Repeat re- Comments
population  subgroup up method rates vasculariza-
‘ tion rates
EAST,” Multivessel CABG41  8Years PTCA CABG 245% NA Single center
1994 CAD; PCl 49 PCl  39.9% No stents used
LVEF > 25%
CABRI,* Multivessel CABG62  4Years PTCA CABG 12.5% NA Rare stent use
1995 CAD; PCl 63 PCl  22.6%
LVEF > 35%
BARI,>% Multivessel CABG 180 10Years PTCA CABG 42.1% CABG 18.3% 81% IMA use
1996 CAD PCl 173 PCl  54.5%* PTCA 79.7%®  No GP lIb/llla inhibi-
tor use
ARTS, = Multivessel CABG 96 5Years BMS97% CABG8.3% CABG 27.5% 89% IMA use
2001 CAD; PCl 112 PCl 13.4% PCl  42.9%>  97% BMS use
LVEF > 30% (At 1 year) 3.5% GP lIb/llla inhibi-
tor use
SoS,* Multivessel CABG74 6Years BMS97% CABG 54%  CABG5.4% 81% IMA use
2002 CAD PCl 68 PCl 17.6%  PCl 25.0% 8% GP lIb/llla inhibitor
(At 2 years) use
ERACI I,  Multivessel CABG 39 5Years BMS89% CABG10.0% NA 93% IMA use
2001 CAD PCl 39 PCl  10.2% 50% of CABG deaths
were within 30 days,
unlike PCI
SYN- Three-vessel or CABG 221 5Years DES100% CABG12.9% CABG 14.6%  97% IMA use
TAX, %7 left main CAD  PCl 231 PCl 19.5% PCl 35.3%°  Study not powered to
2009 detect difference in
diabetic patients
CARDIa,*  Multivesselor CABG254 5Years BMS31% CABG14.0% CABG8.3% 97% IMA use
2010 complex single- PCl 256 DES 69% PCl 12.6% PCl 21.9%"  Short follow-up
vessel CAD (At 5 years) Failed to reject “inferi-
ority” of PC
FREEDOM,® Multivessel CABG947 5Years DES100% CABG10.9% CABG 4.8% Large sample size
2012 CAD PCl 953 PCl  16.3%* PCl 12.6%°  94% IMA use
(At 1 year) Optimal medical
therapy
VA- Proximal LAD CABG 97 2Years DES99% CABG 5% CABG 31% Study stopped after
CARDS,%#  or multivessel ~ PCl 101 PCl  21% PCl  26% recruitment of 25% of
2013 CAD intended sample size

2See text for full study names

b Statistically significant (P < .05)
BMS = bare metal stent; CABG = coronary artery bypass grafting; CAD = coronary artery disease; DES = drug-eluting stent; GP = glycoprotein; IMA = internal
mammary artery; LAD = left anterior descending artery; LVEF = left ventricular ejection fraction; NA = not available; PCl = percutaneous coronary intervention;
PTCA = percutaneous transluminal coronary angioplasty (ie, balloon angioplasty)
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cal significance because of small sample sizes
limited their clinical impact.

Studies of PCl with bare-metal stents
vs CABG

The ARTS trial (Arterial Revasculariza-
tion Therapy Study) compared PCI (with
bare-metal stents) and CABG in 1,205 pa-
tients with multivessel coronary artery dis-
ease.” The mortality rate did not differ signifi-
cantly between two treatment groups overall
or in the diabetic subgroup. However, the
repeat revascularization rate was higher with
PCI than with CABG.

The SoS trial (Stenting or Surgery)** had
similar results.

The ERACI 1II trial (Argentine Ran-
domized Study: Coronary Angioplasty With
Stenting Versus Coronary Bypass Surgery in
Multi-Vessel Disease)? found no difference in
mortality rates at 5 years with CABG vs PCIL.

These trials were criticized, as none of them
routinely used glycoprotein IIb/Illa inhibitors
with PCI, which by then had been shown to
reduce mortality rates.’® However, these trials
made it clear that restenosis requiring repeat
revascularization was a major disadvantage
of PCI with bare-metal stents compared with
CABG in patients with diabetes. Drug-eluting
stents, which significantly reduced the rates
of in-stent restenosis and target-lesion revas-
cularization, were expected to overcome this
major disadvantage.

Studies of PCl with drug-eluting stents
vs CABG

ARTS II was the first trial to compare PCI
with drug-eluting stents vs CABG. This was
a nonrandomized single-arm study of 607 pa-
tients (including 159 with diabetes) who were
treated with drug-eluting stents; the outcomes
were compared with the CABG group from
the earlier ARTS trial.*!

At 3 years, in the diabetic subgroup, the
rates of death, myocardial infarction, and
stroke were not significantly different be-
tween treatments, although a trend favored
PCI. However, this comparison was limited by
selection bias, as ARTS II was a nonrandom-
ized trial in which operators chose patients
for drug-eluting stents in an attempt to match
already known outcomes from the CABG co-
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hort of ARTS.

SYNTAX (Synergy Between PCI With
Taxus and Cardiac Surgery) was the first ran-
domized trial comparing PCI with drug-elut-
ing stents (in this trial, paclitaxel-eluting) vs
CABG in patients with three-vessel or left
main coronary artery disease.’*?" Subgroup
analysis in patients with diabetes mellitus re-
vealed a higher rate of major adverse cardiac
and cerebrovascular events (death, myocar-
dial infarction, stroke, or repeat revasculariza-
tion) in the PCI group than in the CABG pa-
tients, largely driven by higher rates of repeat
revascularization after PCI.*** SYNTAX was
not designed to assess significant differences in
rates of death.

The CARDIa trial (Coronary Artery Re-
vascularization in Diabetes) randomized pa-
tients with diabetes and multivessel coronary
artery disease to PCI (about one-third with
bare-metal stents and two-thirds with drug-
eluting stents) or CABG. Rates of major ad-
verse cardiac and cerebrovascular events were
higher in the PCI group, again largely driven
by higher rates of repeat revascularization.*
CARDIa was stopped early because of a lack of
enrollment and could not provide sufficient ev-
idence to endorse one strategy over the other.

VA-CARDS (Veteran Affairs Coronary
Artery Revascularization in Diabetes) ran-
domized patients with diabetes and proximal
left anterior descending artery or multivessel
coronary artery disease to receive PCI with
drug-eluting stents or CABG.? Although the
rate of death was lower with CABG than with
PCI at 2 years, the trial was underpowered and
was terminated at 25% of the initial intended
patient enrollment. In addition, only 9% of
diabetic patients screened were angiographi-
cally eligible for the study.”

Registry data. Analysis of a large data set
from the National Cardiovascular Disease
Registry and the Society of Thoracic Surgeons
revealed a survival advantage of CABG over
PCI for a follow-up period of 5 years.** How-
ever, this was a nonrandomized study, so its
conclusions were not definitive.

@ THE FREEDOM TRIAL

Given the limitations of the trials described
above, the National Heart, Lung, and Blood
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Institute sponsored the FREEDOM  trial—
an appropriately powered, randomized com-
parison of PCI (with drug-eluting stents) and
CABG (using arterial grafting) in patients
with diabetes and multivessel coronary artery
disease using contemporary techniques and
concomitant optimal medical therapy.®

FREEDOM study design

The FREEDOM trial enrolled 1,900 patients
with diabetes and angiographically confirmed
multivessel coronary artery disease (83% with
three-vessel disease) with stenosis of more
than 70% in two or more major epicardial ves-
sels involving at least two separate coronary-
artery territories. The main exclusion criteria
were severe left main coronary artery stenosis
(> 50% stenosis), class III or IV congestive
heart failure, and previous CABG or valve
surgery. For CABG surgery, arterial revascu-
larization was encouraged.

Dual antiplatelet therapy was recommend-
ed for at least 12 months in patients receiv-
ing a drug-eluting stent, and optimal medical
management for diabetes, hypertension, and
hyperlipidemia was strongly advocated.

Between April 2005 and April 2010,
32,966 patients were screened, of whom
3,309 were eligible for the trial and 1,900
consented and were randomized (953 to the
PCI group and 947 to the CABG group).
The patients were followed for a minimum of
2 years and had a median follow-up time of
3.8 years. Outcomes were measured with an
intention-to-treat analysis.

Study results

Patients. The groups were comparable
with regard to baseline demographics and car-
diac risk factors.

The mean age was 63; 29% of the patients
were women, and 83% had three-vessel coro-
nary artery disease. The mean hemoglobin A,
was 7.8%, and the mean ejection fraction was
66%. The mean SYNTAX score, which de-
fines the anatomic complexity of lesions, was
26 (< 22 is mild, 23-32 is intermediate, and
> 33 is high). The mean EURO score, which
defines surgical risk, was 2.7 (a score > 5 being
associated with a lower rate of survival).

The primary composite outcome (death,
nonfatal myocardial infarction, or nonfatal

TABLE 2
Outcomes in the FREEDOM trial

Outcome 2 years after  5years after P
randomization randomization value

PCI CABG PCI CABG
Primary composite 13.0% 11.9% 26.6% 18.7% .005
Death fromany cause  6.7% 6.3% 163% 10.9% .049
Myocardial infarction  6.7%  4.7% 13.9%  6.0% <.001
Stroke 1.5% 2.7% 2.4% 5.2% .03
Cardiovascular death 0.9% 1.3% 109% 6.8% .12

FROM FARKOUH ME, DOMANSKI M, SLEEPER LA, ET AL. STRATEGIES FOR MULTIVESSEL REVASCU-
LARIZATION IN PATIENTS WITH DIABETES. N ENGL J MED 2012; 367:2375-2384. REPRINTED WITH
PERMISSION FROM THE MASSACHUSETTS MEDICAL SOCIETY.

stroke) occurred less frequently in the CABG
group than in the PCI group (1asLe 2). CABG
was also associated with significantly lower
rates of death from any cause and of myocar-
dial infarction. Importantly, survival curves
comparing the two groups diverged at 2-year
follow-up. In contrast to other outcomes as-

sessed, stroke occurred more often in the
CABG group. The 5-year rates in the CABG

group vs the PCI group were: 5-year
° Il’gf;;fy o 005 mortality rates
A% vs 26.6%, P = . . .

® Death from any cause— in FREEDOM:
10.9% vs 16.3%, P = .049 10.9% with

® Myocardial infarction—
6% vs 13.9%, P < .0001 CABG, .

e Stroke— 16.3% with PCI

5.2% vs 2.4%, P = .03.

The secondary outcome (death, nonfa-
tal myocardial infarction, nonfatal stroke,
or repeat revascularization at 30 days or 12
months) had occurred significantly more of-
ten in the PCI group than in the CABG group
at 1 year (16.8% vs 11.8%, P = .004), with
most of the difference attributable to a higher
repeat revascularization rate in the PCI group
(12.6% vs 4.8%, P < .001).

Subgroup analysis. CABG was superior to
PCI across all prespecified subgroups, covering
the complexity of the coronary artery disease.
Event rates with CABG vs PCI, by tertiles of
the SYNTAX score:

e SYNTAX scores <22: 17.2% vs 23.2%
e SYNTAX scores 23-32: 17.7% vs 27.2%

CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 80 ¢ NUMBER 8 AUGUST 2013 519

Downloaded from www.ccjm.org on August 13, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

The major
advantage

of CABG over
PCl is the ability
to achieve
complete
reavascular-
ization

520

CLEVELAND CLINIC JOURNAL OF MEDICINE

INTERPRETING THE FREEDOM TRIAL

e SYNTAX scores > 33: 22.8% vs 30.6%.

Cost-effectiveness. Although up-front
costs were higher with CABG, at $34,467 for
the index hospitalization vs $25,845 for PCI
(P < .001), when the in-trial results were ex-
tended to a lifetime horizon, CABG had an
incremental cost-effectiveness ratio of $8,132
per quality-adjusted life-year gained vs PCI.»
Traditionally, therapies are considered cost-
effective if the incremental cost-effectiveness
ratio is less than $50,000 per quality-adjusted
life-year gained.

I WHY MAY CABG BE SUPERIOR
IN DIABETIC PATIENTS?

The major advantage of CABG over PCI is
the ability to achieve complete revasculariza-
tion. Diabetic patients with coronary artery
disease tend to have diffuse, multifocal disease
with several stenotic lesions in multiple coro-
nary arteries. While stents only treat the focal
area of most significant occlusion, CABG may
bypass all proximal vulnerable plaques that
could potentially develop into culprit lesions
over time, truly bypassing the diseased seg-
ments (FIGURE 1).

In addition, heavy calcification may not
allow optimal stenting in these patients.

Use of multiple stents increases the risk of
restenosis, which could lead to a higher inci-
dence of myocardial infarction and need for
repeat revascularization. This was evident in
the FREEDOM trial, in which the mean num-
ber of stents per patient was 4.2. Also, some
lesions need to be left untreated because of the
complexity involved.

The major improvement in outcomes after
CABG has resulted from using arterial con-
duits such as the internal mammary artery
rather than the saphenous vein.*® The patency
rates of internal mammary artery grafts exceed
80% over 10 years.’” Internal mammary artery
grafting was done in 94% of patients receiving
CABG in the FREEDOM trial.

I WHAT DOES THIS MEAN?

FREEDOM was a landmark trial that con-
firmed that CABG provides significant ben-
efit compared with contemporary PCI with
drug-eluting stents in patients with diabetes

VOLUME 80 ¢ NUMBER 8

mellitus and multivessel coronary artery dis-
ease. It was a large multicenter trial that was
adequately powered, unlike most of the earlier
trials of this topic.

Unlike previous trials in which the benefit
of CABG was driven by reduction in repeat
revascularizations alone, FREEDOM showed
lower incidence rates of all-cause mortality
and myocardial infarction with CABG than
with PCI. CABG was better regardless of
SYNTAX score, number of diseased vessels,
ejection fraction, race, or sex of the patient,
indicating that it leads to superior outcomes
across a wide spectrum of patients.

An argument that cardiologists often cite
when recommending PCI is that it can save
money due to lower length of index hospital
stay and lower procedure costs of with PCI than
with CABG. However, in FREEDOM, CABG
also appeared to be highly cost-effective.

FREEDOM had limitations

While FREEDOM provided robust data prov-
ing the superiority of CABG, the study had
several limitations.

Although there was an overall survival
benefit with CABG compared with PCI,
the difference in incidence of cardiovascu-
lar deaths (which accounted for 64% of all
deaths) was not statistically significant.

The trial included only patients who were
eligible for both PCI and CABG. Hence, the
results may not be generalizable to all diabetic
patients with multivessel coronary artery dis-
ease—indeed, only 10% of those screened
were considered eligible for the trial. However,
it is likely that several patients screened in the
FREEDOM trial may not have been eligible for
PCI or CABG at the time of screening, since
the revascularization decision was made by a
multidisciplinary team and a more appropriate
decision (either CABG or PCI) was then made.

Other factors limiting the general applica-
bility of the results were low numbers of fe-
male patients (28.6%), black patients (6.3%),
patients with an ejection fraction of 40% or
less (2.5%), and patients with a low SYNTAX
score (35%).

There were several unexplained observa-
tions as well. The difference in events be-
tween the treatment groups was much higher
in North America than in other regions. The
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B PCl vs CABG in diabetic patients with multivessel
coronary artery disease

Patients with diabetes are likely to develop diffuse, multivessel coronary artery disease. For these patients, which is the
optimal revascularization strategy: percutaneous coronary intervention (PCl) or coronary artery bypass grafting (CABG)?

PCl is less invasive but addresses only discrete lesions,

so patients are prone to need repeat procedures later as

new stenoses develop or when vulnerable plaques rupture,

causing thrombosis and acute coronary syndromes.

. CABG, although requiring open heart surgery,
bypasses the entire diseased segment. In the
FREEDOM trial,2 CABG had better long-term
outcomes than PCI.

Drug-eluting stent

Bypass graft

/ \'& AN Multiple vessels with

coronary artery stenosis

Vulnerable plaque may not be
noticeable on angiography and is not
treated during PCI.

CCF
Medical Illustrator: Joseph Pangrace ©2013

FIGURE 1

CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 80 « NUMBER 8 AUGUST 2013 D21
Downloaded from www.ccjm.org on August 13, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

It remains

to be seen

if the benefits
of CABG will
be sustained
over 10 years
and longer

522 CLEVELAND CLINIC JOURNAL OF MEDICINE

INTERPRETING THE FREEDOM TRIAL

number of coronary lesions in the CABG
group was high (mean = 5.74), but the average
numbers of grafts used was only 2.9, and data
were not provided regarding use of sequential
grafting. Similarly, an average of only 3.5 of
the six stenotic lesions per patient in the PCI
group were revascularized; whether this was
the result of procedural limitations with PCI
was not entirely clear.

In addition, while the investigators mention
that an average patient received four stents, a
surprising finding was that the mean total
length of the stents used was only 26 mm. This
appears too small, as the usual length of one
drug-eluting stent is about 20 to 30 mm.

Since only high-volume centers with good
outcome data were included in the trial, the
results may lack validity for patients undergo-
ing revascularization at low-volume commu-
nity centers.

[t remains to be seen if the benefits of
CABG will be sustained over 10 years and
longer, when saphenous vein grafts tend to
fail and require repeat revascularization, com-
monly performed with PCI. Previous data sug-
gest that the longer the follow-up, the better
the results with CABG. However, long-term
results (> 10 years) in studies comparing drug-
eluting stents and CABG are not available.

Despite limitations, FREEDOM may change
clinical practice

Despite these limitations, the FREEDOM trial
has the potential to change clinical practice
and strengthen current recommendations for
CABG in these patients.

The trial underscored the importance of
a multidisciplinary heart team approach in
managing patients with complex coronary at-
tery disease, similar to that being used in pa-
tients with severe aortic stenosis since trans-
catheter aortic valve replacement became
available.

[t should also bring an end to the practice
of ad hoc PCI, especially in patients with dia-
betes and multivessel coronary artery disease.
[t is now imperative that physicians discuss
current evidence for therapeutic options with
the patients and their families before perform-
ing diagnostic angiography rather than imme-
diately afterward, to give the patients ample
time to make an informed decision. This

VOLUME 80 ¢ NUMBER 8

is important, as most patients are likely to
choose PCI in the same setting over CABG
unless there is extensive discussion about the
risks and benefits of both strategies done in an
unbiased manner before angiography.

The fear of open heart surgery, a longer hos-
pital stay, and a higher risk of stroke with CABG
may lead some patients to choose PCI instead.
In addition, factors that may preclude CABG
in otherwise-eligible patients include anatomic
considerations (diffuse distal vessel disease, poor
conduits), individual factors (frailty, poor renal
function, poor pulmonary function, patient
preference), and local expertise.

Nevertheless, the patient should be pre-
sented with current evidence, and discussions
regarding the optimal procedure should be
held with a heart team, which should include
an interventional cardiologist, a cardiothorac-
ic surgeon, and a noninvasive cardiologist to
facilitate an unbiased decision.

Regardless of the strategy chosen, the im-
portance of compliance with optimal medical
therapy (statins, antiplatelet agents, diabetes
treatment) should be continuously empha-
sized to the patient.

B WHAT DOES THE FUTURE HOLD?

Despite unequivocal evidence that CABG is
superior to PCI in eligible patients with diabe-
tes mellitus in the current era, PCI technolo-
gies continue to evolve rapidly. Newer second-
generation drug-eluting stents have shown
lower rates of restenosis’®* and may shorten
the duration of post-PCI dual-antiplatelet
therapy, a nuisance that has negatively affect-
ed outcomes with drug-eluting stents (because
of problems of cost, poor compliance, and in-
creased bleeding risk).

At the same time, CABG has also im-
proved, with more extensive use of complete
arterial conduits and use of an off-pump bypass
technique that in theory poses a lower risk of
stroke, although this has not yet been shown
in a randomized trial.*

Alternative approaches are being inves-
tigated. One of them is a hybrid procedure in
which minimally invasive off-pump arterial
grafting is combined with drug-eluting stents,
which may reduce the risk of stroke and speed
postoperative recovery. [ |
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