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ABSTRACT

Background

Revascularization for patients who suffer multivessel
coronary artery disease is a common procedure around the
world. Taking United about 700,000 patients

multivessel coronary revascularization per year % of these

have

patients are diagnosed with diabetes.

Aims

To summarize the current evidence that compare CABG to
PCl in multivessel coronary disease in form of cardiac death,
stroke, Ml and unplanned devascularization.

Methods

This is a systematic review was carried out, including
PubMed, Google Scholar, and EBSCO that examining
randomized trials of treatment of multivessel coronary
disease to summarize the major RCT concerning this topic.

Results

The review included five randomized studies that compare
coronary artery bypass grafting and percutaneous coronary
intervention. The findings showed that CABG show better
result with less mortality rate.

Conclusion

This review concluded that there revascularization in
treating coronary artery disease could be conducted either
by CABG or PCl, CABG show better result as it cause less
death, MI and revascularization rates, but the usage of new
additions such as second generation DES, can also improve
the safety and efficacy of PCI when added to it.
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What this study adds:

1. What is known about this subject?

CABG is the first line of treatment recommended in many
cases especially in complex coronary lesions and in absence
of high operative risks.

2. What new information is offered in this study?
The findings showed that CABG show better result with less
mortality rate.

3. What are the implications for research, policy, or
practice?

The revascularization in treating coronary artery disease
could be conducted either by CABG or PCI, but the usage of
new additions such as second-generation DES, can also
improve the safety and efficacy of PCl when added to it.

Background

Percutaneous coronary intervention (PCl) technology has
been considered for long time as the ‘gold standard ‘for
treating multivessel stable coronary artery disease (CAD).
But with time new alternatives came out such as balloon
angioplasty, bare-metal stents (BMS) and subsequently
drug-eluting stents (DES) due to rapid improvement in the
technology. All this necessities conducting studies to
compare the efficiency of the different available method
and using this as an index while treating any case. While the
consistent efficiency of PCl lead to increase of its usage as
the main standard in treating even complex CAD."

Comparing balloon angioplasty to coronary artery bypass
grafting (CABG) showed that CABG had better effect on the
health and patients who underwent GABG lived more than
those who underwent balloon angioplasty and this was the
main reason behind making CABG the recommended
treatment option in diabetic patients.z’3 Using arterial
conduits and adding antithrombotic medications to the
treatment regimen showed an increase in the efficiency of

CABG.**

Method

A systematic electronic search was conducted including the
Pub Med, Google Scholar, and EBSCO using the following
terms in different combinations Coronary Artery Bypass
Grafting, Percutaneous Coronary Intervention and
Multivessel Coronary Disease. A full text randomized
controlled trials that available in English, aimed to compare

between CABG vs. PCl in regards to cardiac death, stroke,

and myocardial infarction were included. Studies published
in abstract form only were excluded. The abstracts and full
texts were screened independently by two authors (AA,
AH). The authors extracted the data, and then the author's
names, year and region of publication, the study type,
period of study, and the result were reported (Tablel).

Results

The search of the mentioned databases returned a total of
74 studies that were included for title screening. 63 of them
were included for abstract screening, which lead to the
exclusion of 38 articles. The remaining 25 publications full-
texts were reviewed. The full-text revision lead to the
exclusion of zero studies, and five were enrolled for final

data extraction (Table 1).°™

Discussion

Coronary revascularization could be done either using
coronary artery bypass grafting (CABG) or percutaneous
coronary intervention (PCl) with stenting, both the primary
and the secondary outcomes are discussed for each
strategy, to help determining the best treatment strategy
for each condition.

Farkouh et al. found that in diabetic patients with
multivessel Coronary artery disease, treating the patients
with CABG has less death and myocardial infarction than PCI
with stent. This results were similar to angiographic and
renal function results obtained using SYNTAX score.'" Other
smaller studies supported the same results about diabetic
patients, a study compared balloon angioplasty to CABG
showed that CABG is the best recommended and preferred
strategy for treating diabetic patients with Coronary artery

1213 Then other studies revealed more side effects

disease.
when using PCl as a treatment, Arterial Revascularization
Therapies Study (ARTS) (historical control)** and SYNTAX
(subgroup analysis) the main unwanted side effects were
cerebrovascular and cardiovascular effects, but the most
common and rapidly discovered effect was higher rate of
revascularization. On the other hand, using CABG caused a
significant reduction in myocardial infarction and death
rates. The stroke effect was higher in CABG compared to
PCI, this result was common and seen almost with every
comparative study and meta-analysis.15

CARDia indicates the first trial conducted to study the
efficacy and safety of both CABG and PCl in diabetic
patients. The importance of studying this group of patients
specifically is because about 80 per cent of people are
having diabetes, so it is a very common disease and also
most of the diabetic when

patients they acquire
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cardiovascular disease, they become more susceptible to
117 CABG is an effective
strategy when treating diabetic patients but it still has many

death up to 80 per cent of deaths.

unwanted adverse effects such as high morbidity, staying in
the hospital for longer duration and taking much time to

. 18,19
recover when we compare it to PC..™

For the PCI group,
mortality in the CARDia trial was 3.2 percent, which is one-

half percent.

The effect of treatment using either CABG or PCI differs
greatly between treating LM (left main) and 3VD (three
vessels) diseases, Hannan and coauthors showed that better
HRs for death after CABG vs. PCl with BMS, this results was
again shown when performing PCl with first-generation
DES.”*?! The ASCERT study which considered the largest
study which included about 200,000 patients also showed
that mortality was less with CABG than after PCl 6.4 vs. 20.8
per cent, respectively.22 The stroke rates were here after
CABG, compared to PCl,
significant, also the strokes were evident only in the first

but this increase was not

year, then it declines.”® Reducing the incidence of stroke
could be achieved using off-pump surgery,24 while reducing
the incidence of MI and improving the quality of the
patient’s life could be done by using intraoperative graft
flow measurements.

Several newer-generation DES have replaced the primary
generation ones as they show less MI, stroke and repeat
revascularization for example using the paclitaxel-eluting
stent in the SYNTAX trial.” Although DES of the newer
generation could decrease the difference between PCl and
CABG The method of
revascularization is the major contributing factor to the

primary difference in the

long-term gain seen with CABG, especially in repeat
revascularization and Ml due to ST. The existing European
guidelines include arecommendation for PCl in patients
with 3VD and SYNTAX scores equal or less than 22 in
accordance with the SYNTAX score data and completeness
of revascularization, given that full  functional
revascularization is possible. However it should be noted
that this value of the SYNTAX score can often be ignored
when important factors other than anatomical complete

. . . 26
revascularization are important.

PCI with the use of everolimus-eluting stents was not
superior to CABG in a randomized study involving patients
with multivessel coronary artery disease with regard to
significant adverse cardiovascular events at two years of
age.

CABG was associated with a lower risk of significant adverse

cardiovascular conditions than PCl in longer-term follow-up.
Some analysis shown the decrease in the mortality with
surgery in diabetic patients was not significant. In BARI 2D,
5-year findings showed a modest survival gain (13.6 per
cent vs. 16.4 per cent all-cause mortality) for surgery versus
intensive medical care, without achieving significance for

. . . 27,28
surgery versus intensive medical treatment.

Conclusion

Revascularization in treating coronary artery disease could
be conducted either by CABG or PCl, CABG show better
result as it cause less death, Ml and revascularization rates,
while the rate of strokes is higher but it remains
insignificant. Usage of new additions such as second-
generation DES, can also improve the safety and efficacy of
PCl when added to it. Understanding the safety and efficacy
of the strategies is important especially when dealing with
diabetic patients due to high mortality due to cardiovascular
diseases.
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Table 1: Author, country, year of publication, methodology and results

Author, Publishing
Year

Objective and Methodology

Results and Conclusion

Farkouh, Michael E,
etal.’
(2012)

It is a randomized trial, where diabetic
patients were treated either using PCI
with drug-eluting stents or CABG,
followed for two years, then measuring
outcomes which are; death, Ml and
strokes. This study aims to study the
effect of using aggressive medical
therapy or drug-eluting stents on the
diabetic patients assigned to have
revascularization.

The primary outcomes in diabetic patients were
shown by the PCI group comparing to CABG group,
while myocardial infarction and death rates was
higher in PCI than CABG group. The incidence of
strokes was opposite of the previously mentioned
statistics as strokes were higher in the PCI group
when compared to CABG group as the rate of stroke
was 5.2% in the CABG group and 2.4% in the PCI
group. The secondary outcomes such as bleeding
were also higher in the first 30 days in CABG group
than PCl group.

Kapur, Akhil, et al.’
(2010)

A study of 510 diabetic patients, from 24
different centers. This study aims to
compare CABG to PCl) with stenting
regarding efficacy and safety.

Higher rates of myocardial infarction, strokes and
death was shown by PCl compared to CABG, the
rates were 13.0% and 10.5 % respectively, where the
all-cause mortality rates for both groups was the
same. Also combining DES with CABG improved its
effect.

Head, Stuart J., et al.®
(2014)

SYNTAX trial to study the effect of CABG
against percutaneous coronary
intervention (PCl) using drug-eluting
stents for treating patients with three-
vessel disease.

CABG should be the first choice as It showed less
death, Ml and repeat revascularization rates.

Park, Seung-Jung, et
al.’

(2015)

Randomized noninferiority trial on 1776
patients to CABG to PCl after adding
second-generation drug-eluting stents to
PCI.

Rate of cardiovascular effects was higher in PCI with
everolimus-eluting stents than CABG.

Kamalesh, Masoor, et
10
al.

(2013)

Multicenter study of 198 patients with
diabetes to identify the best coronary
revascularization way for diabetic
patients.

The study was not completed, it cannot be used to
conclude or compare the two strategies especially
for the primary outcomes.
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