
ACE = angiotensin-converting enzyme; CABG = coronary bypass graft surgery; CK = creatinine kinase; GP = glycoprotein; PCI = percutaneous
coronary intervention; PTCA = percutaneous transluminary coronary angioplasty.
ARTS = Arterial Revascularisation Therapy Study; BARI = Bypass Angioplasty Revascularization Investigation; SoS = Stent or Surgery.
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The treatment of patients with coronary artery disease
continues to evolve. This evolution proceeds in fits and
starts — rapid changes interspersed with plateaus. Upon
reaching each plateau, there is the temptation to believe that
it is now time to address the question, once and for all, of
what is the best treatment strategy for patients. Such an
approach has some disadvantages: the procedure is
continually evolving; yardsticks (endpoints) in use also
continue to change; and patients (and their expectations)
continue to change. These caveats are not meant to
denigrate randomized clinical trials because they remain the
key to evidence-based medicine.

Treatment strategies
The three components of current treatment strategy —
medical therapy, surgical revascularization, and percutaneous
coronary intervention (PCI) — are all changing. Medical
therapy, however, should remain the mainstay. Intensive risk-
factor modification with medical therapy is essential,
irrespective of whether it is the sole therapy or whether the
patient requires revascularization.

Surgical revascularization has also changed [1–5]. This
change has arguably (but probably) been the result of the
competition from the “newer kid on the block” — PCI. Even
surgeons have finally embraced the ideal of “less
invasiveness” with new approaches such as the minimally
invasive “beating heart surgery”.

However, the field that has changed the most is PCI, with the
introduction of stents (previously only used in few patients up
to the mid-1990s, but now in approximately 90% of cases)
[6–9], threnopyndines [10–12], and glycoprotein (GP) IIb/IIIa
inhibitors [13–17]. It has been documented to reduce
enzyme elevation post-procedure, and may improve harder
endpoints in other patient groups.

Trials comparing therapies
The article by Bhatt and Topol, in this issue of Current
Controlled Trials in Cardiovascular Medicine, reviews the
latest trials comparing stenting with bypass surgery, for the
treatment of multivessel coronary disease [18]. Both the
Arterial Revascularisation Therapy Study (ARTS) and the
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Abstract

The treatment of patients with coronary artery disease continues to evolve; all three strategies —
medical therapy, surgical revascularization, and percutaneous coronary intervention — have changed.
Medical therapy with intense risk-factor modification and treatment with a statin, aspirin, and
angiotensin-converting enzyme (ACE) inhibitors, should be used unless contraindicated. Surgical
therapy has also changed with the introduction of minimally invasive, beating heart surgery.
Percutaneous coronary intervention has perhaps changed the most radically with adjunctive therapy —
glycoprotein IIb/IIIa inhibitors, thienopyridines, and reliance on stent implantation. The future, with new
distal protection devices and drug-coated stents, should continue to see increased numbers of
patients who can benefit from percutaneous intervention.

Key Words PCI, stent implantation, coronary surgery

com
m

entary
review

research



Current Controlled Trials in Cardiovascular Medicine    December 2001 Vol 2 No 6 Holmes Jr

Stent or Surgery (SoS) trial, are important additions [2–3].
However, as yet, we have details only for ARTS, as the SoS
trial has only recently been presented at the 2001 American
College of Cardiology Scientific Sessions and has not yet
been published.

For the ARTS trial, we know that one-year mortality rates and
the combined endpoint (death, myocardial infarction, and
cerebrovascular accident) were similar [2]. These trends
were also seen after two years of follow-up. Follow-up target
vessel revascularization rates remain higher in the stent
group, but the gap between the stenting and surgery has
closed dramatically from previously published trials of
percutaneous coronary intervention versus surgery.

In the Bypass Angioplasty Revascularization Investigation
(BARI), diabetic patients treated with coronary bypass graft
surgery (CABG) had a better mortality at two years [1]. There
were other important differences in the ARTS trial, namely,
creatinine kinase (CK) elevation was more than twice as
frequent in the surgical group (12.6% versus 6.2%,
P < 0.001). Of interest, elevated level of CK-MB was the
main predictor of a poor outcome in the surgical group, but
not in the PCI group in which the main factor for a poor
outcome was the presence of diabetes mellitus. The authors
concluded that, “coronary stenting for multivessel disease is
less expensive than bypass surgery and offers the same
degree of protection against death, stroke, and myocardial
infarction; however, stenting was associated with a greater
need for repeat revascularization”.

Details of the SoS trial remain unpublished, but are hopefully
in press at this time. The investigators have showed a
mortality disparity with the PCI group having increased
mortality. This imbalance in mortality was apparently related
to malignancy and, as Bhatt and Topol suggest, “play of
chance is the likeliest explanation for this finding” [18].

Which is the winner?
Bhatt and Topol speculate on “the winner” of the controversy
[18]. This is difficult to determine, as it depends on the
“scorecard” system used to define “winning.” If the scorecard
endpoint were death or myocardial infarction, at least with
nondiabetic patients, the answer would be a toss-up (it could
go either way). The ten-year follow-up data on nondiabetic
patients from the BARI trial show almost identical event-free
survival in both surgery and percutaneous transluminary
coronary angioplasty (PTCA), using this endpoint. If,
however, the scorecard endpoint is the avoidance of t he
potentially debilitating effects of central nervous system
function disturbance, post revascularization with dramatic
decrease in neurocognitive function, then PCI is the clear
winner [19]. This is, in part, because there is considerable
evidence of neurocognitive changes after CABG, but it has
not been assessed after PCI; the SoS trial may help with this.
On the other hand, if the scorecard is avoidance of a repeat

procedure, such as repeat PCI, then CABG is the winner.
Patient expectation plays a major role here.

Do GP IIb/IIa inhibitors improve outcome?
There are other issues with these trials; as Bhatt and Topol
discuss, GP IIb/IIIa inhibitors were used infrequently [18].
These agents have been studied intensively in the setting of
acute coronary syndromes as well as PCI, and have been
found to dramatically decrease periprocedural cardiac
enzyme elevation. Whether this would have made a large
difference in the follow-up of these patients with multivessel
disease, is as yet undetermined. In diabetic patients, [15–17]
there is longer-term evidence that mortality rates may be
improved with GP IIb/IIIa agents, although this has not been
specifically studied in a randomized trial. The lower use of
GP IIb/IIIa agents, mirrors the practice in Europe where these
agents are not used routinely — primarily because of cost.
There are other advances which these trials also do not take
into consideration because these were not either available or
not widely used as the standard of care.

There is great interest in the use of distal protection devices,
which may improve the outcome of PCI and decrease
embolization [20]. Similarly, drug-coated stents appear to
dramatically decrease restenosis rates, and if the forthcoming
trials substantiate the early results, they will revolutionize the
field [21].

Conclusion
Bhatt and Topol wondered if the battle was over. I believe
entirely that it is not. There have been dramatic changes in
interventional cardiology. GP IIb/IIIa agents have been
introduced which will be used to prevent lesions and
periprocedural infarction in higher risk patients, and drug-
coated stents may prevent angiographic and clinical
restenosis. This will dramatically improve the early and
longer-term success rate of PCI. Surgery, however, will
remain an excellent treatment strategy, at least for patients
who are not candidates for percutaneous intervention and
probably for the diabetic patients (particularly those with
advanced multivessel disease and impaired left ventricular
function). For the majority of patients who could have either
PCI or surgery, the less invasive approach with percutaneous
intervention, will become the standard.

Competing interests
None declared.

References
1. The Bypass Angioplasty Revascularization Investigation (BARI)

Investigators: Seven-year outcome in the bypass angioplasty
revascularization investigation (BARI) by treatment and dia-
betes status. J Am Coll Cardiol 2000, 35:1122-1129.

2. Serruys PW, Unger F, Sousa JE, Jatene A, Bonnier H, Schön-
berger JPAM, Buller N, Bonser R, Marcel JB, van den Brand
MCB, van Herwerden LA, Morel M-AM, van Hout BA, for the Arte-
rial Revascularization Therapies Study Group: Comparison of
coronary artery bypass surgery and stenting for the treatment
of multivessel disease. N Engl J Med 2001, 344:1117-1124.



Available online http://cvm.controlled-trials.com/content/2/6/263

com
m

entary
review

research

3. Stables RH: Stent or Surgery (SoS): Randomized trial tests
bypass surgery against coronary stenting for multivessel
disease. Presented at the American College of Cardiology 50th
Annual Scientific Sessions. March 18-21, 2001. [http://www.acc.
org/media/session_info/late/ACC2001/index.htm]

4. Huey W: Medicine, Angioplasty, or Surgery Study (MASS II)
Trial: compares surgery, angioplasty, and drug therapy for mul-
tivessel heart disease. Presented at the American College of Car-
diology 50th Annual Scientific Sessions. March 18-21, 2001.
[http://www.acc.org/media/session_info/late/ACC2001/index.htm]

5. Henderson RA, Pocock SJ, Sharp SJ, Nanchahal K, Sculpher MJ,
Buxton MJ, Hampton JR: Long-term results of RITA-1 trial: clini-
cal and cost comparisons of coronary angioplasty and coro-
nary-artery bypass grafting. Randomized Intervention
Treatment of Angina. Lancet 1998, 352:1419-1425.

6. Rankin JM, Spinelli JJ, Carere RG, Ricci DR, Penn IM, Hilton JD,
Henderson MA, Hayden RI, Buller CE: Improved clinical
outcome after widespread use of coronary-artery stenting in
Canada. N Engl J Med 1999, 341:1957-1965.

7. Al Suwaidi J, Berger PB, Holmes DR Jr: Coronary artery stents.
JAMA 2000, 284:1828-1836.

8. Kimmel SE, Localio AR, Krone RJ, Laskey WK: The effects of
contemporary use of coronary stents on in-hospital mortality.
Registry Committee of the Society for Cardiac Angiography
and Interventions. J Am Coll Cardiol 2001, 37:499-504.

9. Holmes DR Jr, Hirshfeld J Jr, Faxon D, Vlietstra RE, Jacobs A, King
SB 3rd: ACC expert consensus document on coronary artery
stents. Document of the American College of Cardiology. J
Am Coll Cardiol 1998, 32:1471-1482.

10. Cutlip DE, Baim DS, Ho KK, Popma JJ, Lansky AJ, Cohen DJ, Car-
rozza JP Jr, Chauhan MS, Rodriguez O, Kuntz RE: Stent throm-
bosis in the modern era: a pooled analysis of multicenter
coronary stent clinical trials. Circulation 2001, 103:1967-1971.

11. Berger PB, Bell MR, Rihal CS, Ting H, Barsness G, Garratt K,
Bellot V, Mathew V, Melby S, Hammes L, Grill D, Holmes DR Jr:
Clopidogrel versus ticlopidine after intracoronary stent place-
ment. J Am Coll Cardiol 1999, 34:1891-1894.

12. Bertrand ME, Rupprecht H-J, Urban P, Gershlick AH, for the
CLASSICS Investigators: Double blind study of the safety of
clopidogrel with and without a loading dose in combination
with aspirin compared with ticlopidine in combination with
aspirin after coronary stenting. Circulation 2000, 102:624-
629.

13. Lincoff AM, Califf RM, Moliterno DJ, Ellis SG, Ducas J, Kramer JH,
Kleiman NS, Cohen EA, Booth JE, Sapp SK, Cabot CF, Topol EJ:
Complementary clinical benefits of coronary-artery stenting
and blockade of platelet glycoprotein IIb/IIIa receptors. Eval-
uation of Platelet IIb/IIIa Inhibition in Stenting Investigators.
N Engl J Med 1999, 341:319-327.

14. Bhatt DL, Topol EJ: Current role of platelet glycoprotein IIb/IIIa
inhibitors in acute coronary syndromes. JAMA 2000, 284:
1549-1558.

15. Bhatt DL, Marso SP, Lincoff AM, Wolski KE, Ellis SG, Topol EJ:
Abciximab reduces mortality in diabetics following percuta-
neous coronary intervention. J Am Coll Cardiol 2000, 35:922-
928.

16. Bhatt DL, Lincoff AM, Tcheng JE, Califf RM, L’Allier PL, Marso SP,
Wolski KE, Kereiakes DJ, Topol EJ: The impact of abciximab on
mortality after multivessel PCI: a striking effect in diabetics
[abstract]. J Am Coll Cardiol 2000, 35:91A.

17. Marso SP, Lincoff AM, Ellis SG, Bhatt DL, Tanguay JF, Kleiman
NS, Hammoud T, Booth JE, Sapp SK, Topol EJ: Optimizing the
percutaneous interventional outcomes for patients with dia-
betes mellitus: results of the EPISTENT (Evaluation of
platelet IIb/IIIa inhibitor for stenting trial) diabetic substudy.
Circulation 1999; 100:2477-2484.

18. Bhatt DL, Topol EJ: Debate: Percutaneous coronary interven-
tion or coronary artery bypass grafting for multivessel
disease? Viewpoint: No clear winner in an unfair fight Curr
Control Trials Cardiovasc Med 2001, 2: in press

19. Newman MF, Kirchner JL, Phillips-Bute B, Gaver V, Grocott H,
Jones RH, Mark DB, Reves JG, Blumenthal JA: Longitudinal
assessment of neurocognitive function a after coronary artery
bypass surgery. N Engl J Med 2001; 344:395-402.

20. Topol EJ, Yadav JS: Recognition of the importance of
embolization in atherosclerotic vascular disease. Circulation
2000, 101:570-580.

21. Sousa JE, Costa MA, Abizaid A, Abizaid AS, Feres F, Pinto IM,
Seixas AC, Staico R, Mattos LA, Sousa AG, Falotico R, Jaeger J,
Popma JJ, Serruys PW: Lack of neointimal proliferation after
implantation of sirolimus-coated stents in human coronary
arteries: a quantitative coronary angiography and three-
dimensional intravascular ultrasound study. Circulation 2001,
103:192-195.


	Abstract
	Treatment strategies
	Trials comparing therapies
	Abstract

	Which is the winner?
	Do GP IIb/IIa inhibitors improve outcome?
	Conclusion
	Competing interests
	References

