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Patients with diabetes mellitus consistently have
shown a less favorable angiographic and clinical
outcome after balloon angioplasty with or without
bare metal stents (BMS) as compared to nondiabetic
patients.1,2 Diabetic patients have an increased risk for
restenosis and the clinical follow-up is characterized
by a higher incidence of death, myocardial infarction
and reinterventions.3 Thus, diabetes itself and the
frequent coexistence of other important risk factors
label individuals with this disease as highly complex
patients and represents a challenging problem in
modern invasive cardiology. In recent years, drug-
eluting stents (DES) are increasingly being used 
in diabetic patients. Several well designed trials
investigated outcomes after DES implantation in
diabetic patients. Consistently, RAVEL subset
analysis,4 DIABETES trial,5 subset analysis from
TAXUS II, IV, V and VI,6 and SIRIUS7 demonstrated
the superiority of DES over BMS in reducing the need
for target vessel revascularization without showing,
however, a clear mortality benefit in diabetic patients
within the examined follow-up period.

In addition to diabetes, small vessel size also
presents a significant challenge; treatment of lesions in
small coronary arteries is difficult and often
disappointing with various interventional modalities.
Revascularization by aorto-coronary bypass surgery
(CABG) is technically difficult and is associated with
high failure rates, while revascularization by plain
balloon angioplasty2 and BMS1,8 is associated with
high complication and restenosis rates. The major
problem with small size vessels is their limited
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capacity to accommodate for late lumen loss after
stenting, the extent of whick is independent of versel
size. Thus, the superiority of DES over BMS shown in
dedicated studies and subset analyses focused on small
coronary vessels9-11 comes not unexpected.

Abundant evidence is thus available in support of
the increased risk of restenosis associated with
diabetes and small vessel size; both these factors may
serve as a “stress test” helping the evaluation of the
relative performance of coronary devices including
DES.12,13

The authors of the article that is published in this
issue of REVISTA ESPAÑOLA DE CARDIOLOGÍA14 are to
be commended for having combined both diabetes and
small vessel size in their analysis creating a
particularly high-risk scenario that is not unusual in
the every-day practice of interventional cardiology.
Patients with both these factors are those most in need
of a treatment modality able to reduce effectively their
inherently high risk of restenosis. For the first time we
are provided with an analysis addressing interventions
in a very small vessel size showing an average value of
only 1.9 mm. To date, even dedicated studies on
interventions in small vessels have reported average
values of vessel size that were well above the 2 mm
threshold. To realize the terrain on which Jiménez-
Quevedo and colleagues14 have been operating, it is
sufficient to consider that with a 1 mm late loss typical
for BMS, more than half of their patients might have
been at risk of restenosis if assigned to BMS. We are
happily surprised to see an in-stent late lumen loss of
0.64 mm and an incidence of angiographic restenosis
of 39.1% among BMS patients, although the BMS
type they received has not the reputation of a “low-
loss” stent.15 On the contrary, we are not surprised to
see an irrelevant late lumen loss in the DES group of
the study of Jiménez-Quevedo et al.14 In line with the
described relationship between late lumen loss and
restenosis,16 there was more than 75% risk reduction in
angiographic and clinical restenosis with the use of
this particular DES (sirolimus-eluting stent [SES]).14

The data presented do not show an advantage in
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mortality with DES in this high-risk subset of patients,
but both the limited number of patients and duration of
follow-up do not enable a comprehensive assessment
of this issue. Previously, the absence of restenosis has
been reported to translate in improved long-term
survival after stenting17; we have to wait for larger and
long-term studies with the hope that DES will be able
not only to improve the quality but also the length of
life. Our enthusiasm in this sense is somehow abated
by the intravascular ultrasound finding of an elevated
incidence of late malapposition of DES.14 Although
the clinical significance of this finding is unknown in
this particular subset of diabetic patients with DES in
small vessels, there is a theoretical increase in risk of
late stent thrombosis which justifies a prolonged dual
antiplatelet therapy.

As appropriately acknowledged by the authors, it is
a subset analysis including a limited number of
patients. Although it is scientifically correct to call for
large randomized studies in diabetic patients with
lesions in small vessels as the authors do in the
discussion of their article,14 there is little chance that
this will be done in the future. Available evidence is so
overwhelmingly in favor of DES that no one will take
the initiative of exposing a large number of such
complex patients to the high risk of restenosis
connected with BMS. The findings of Jiménez-
Quevedo et al14 should be seen in the context of other
studies exemplarily showing the higher the risk of
restenosis, the larger the benefit with DES. In the
randomized trial of Pache et al,18 compared to BMS,
DES reduced restenosis by 80% in vessels <2.8 mm in
size, but by a mere 14% in vessels ≥2.8 mm in size.
Later randomized trial confirmed that high-risk
subsets of patients create an optimal setting that
permits differentiation of various DES in terms of
performance. Although there were no significant
differences when SES were compared to paclitaxel-
eluting stents (PES) in relatively selected cases,19 there
were exactly high risk subsets such as diabetic
patients,20 lesions in small vessels21 and restenotic
lesions22 that accentuated these differences by
evidencing the superiority of SES which was
thereafter validated by a formal meta-analysis,8

Choosing the highly challenging combination of
diabetes and very small vessel size, Jiménez-Quevedo
and colleagues have pushed DES almost into the very
extreme of the “uncharted territory.”23 It is intuitive to
believe that the magnitude of benefit shown in this
analysis with SES14 would have been a difficult target
to achieve by other DES platforms. Currently, there
are DES in use that provoke a late lumen loss not very
different from that observed in the BMS group of the
present study (0.64 mm),14 which represents a
considerable handicap for vessels <2 mm in size.

The role of an optimized adjunct antiplatelet therapy
may be more crucial in patients with diabetes and

lesions in small vessels. There are little doubts about
the benefit of pretreatment with clopidogrel loading in
a 600 mg dose at best and, if this is timely done,
glycoprotein IIb/IIIa inhibitors might not be needed in
all situations. Abciximab has improved outcomes in
patients with acute coronary syndromes, particularly if
they present with positive cardiac biomarkers.24 In
addition, it has reduced restenosis in diabetic patients
receiving BMS,17 but it is still not known whether this
beneficial effect is also observable in those receiving
DES. Patients with diabetes mellitus and coronary
artery disease require, independently of the PCI
procedure, careful glycemic control and intensive
management of all other risk factors including
dyslipidemia, hypertension, smoking, and obesity. The
role of the quality of glycemic control and the
therapeutic options to achieve it are being tested as 
a standalone strategy or in combination with
revascularization procedures (PCI or CABG) in a large
randomized clinical trial including diabetic patients
with coronary artery disease.25

This subset analysis of the DIABETES trial clearly
shows that we are currently approaching patients
with a very high risk profile, a profile that only a few
years ago would have been prohibitive for the
majority of interventional cardiologists. This has
been enabled by the availability of new effective DES
technology. High-risk patients are those most in need
of this technology and a friend in need is a friend
indeed.

REFERENCES

1. Elezi S, Kastrati A, Neumann FJ, Hadamitzky M, Dirschinger J,
Schömig A. Vessel size and long-term outcome after coronary
stent placement. Circulation. 1998;98:1875-80.

2. Foley DP, Melkert R, Serruys PW. Influence of coronary vessel
size on renarrowing process and late angiographic outcome after
successful balloon angioplasty. Circulation. 1994;90:1239-51.

3. Elezi S, Kastrati A, Pache J, Wehinger A, Hadamitzky M, Dirs-
chinger J, et al. Diabetes mellitus and the clinical and angiograp-
hic outcome after coronary stent placement. J Am Coll Cardiol.
1998;32:1866-73.

4. Morice MC, Serruys PW, Sousa JE, Fajadet J, Ban Hayashi E,
Perin M, et al. A randomized comparison of a sirolimus-eluting
stent with a standard stent for coronary revascularization. N Engl
J Med. 2002;346:1773-80.

5. Sabate M, Jimenez-Quevedo P, Angiolillo DJ, Gomez-Hospital
JA, Alfonso F, Hernandez-Antolin R, et al. Randomized compari-
son of sirolimus-eluting stent versus standard stent for percutane-
ous coronary revascularization in diabetic patients: the diabetes
and sirolimus-eluting stent (DIABETES) trial. Circulation. 2005;
112:2175-83.

6. Popma JJ. Paclitaxel Eluting Coronary Stent Trials-Latest Data,
Latest Caveats. In: Popma JJ, editor. Scripps Clinic Coronary In-
terventions. La Jolla, CA.; 2005.

7. Moussa I, Leon MB, Baim DS, O’Neill WW, Popma JJ, Buch-
binder M, et al. Impact of sirolimus-eluting stents on outcome in
diabetic patients: a SIRIUS (SIRolImUS-coated Bx Velocity ba-
lloon-expandable stent in the treatment of patients with de novo
coronary artery lesions) substudy. Circulation. 2004;109:2273-8.

992 Rev Esp Cardiol. 2006;59(10):991-3

Kastrati A et al. DES, Diabetes, and Small Vessels



8. Kastrati A, Schömig A, Dirschinger J, Mehilli J, Dotzer F, von
Welser N, et al. A randomized trial comparing stenting with ba-
lloon angioplasty in small vessels in patients with symptomatic
coronary artery disease. ISAR-SMART Study Investigators. In-
tracoronary Stenting or Angioplasty for Restenosis Reduction in
Small Arteries. Circulation. 2000;102:2593-8.

9. Ardissino D, Cavallini C, Bramucci E, Indolfi C, Marzocchi A,
Manari A, et al. Sirolimus-eluting vs uncoated stents for preven-
tion of restenosis in small coronary arteries: a randomized trial.
JAMA. 2004;292:2727-34.

10. Schofer J, Schluter M, Gershlick AH, Wijns W, Garcia E,
Schampaert E, et al. Sirolimus-eluting stents for treatment of pa-
tients with long atherosclerotic lesions in small coronary arteries:
double-blind, randomised controlled trial (E-SIRIUS). Lancet.
2003;362:1093-9.

11. Stone GW, Ellis SG, Cannon L, Mann JT, Greenberg JD, Spriggs
D, et al. Comparison of a polymer-based paclitaxel-eluting stent
with a bare metal stent in patients with complex coronary artery
disease: a randomized controlled trial. JAMA. 2005;294:1215-23.

12. Elezi S, Dibra A, Mehilli J, Pache J, Wessely R, Schömig A, et
al. Vessel size and outcome after coronary drug-eluting stent pla-
cement. J Am Coll Cardiol (in press).

13. Kastrati A, Dibra A, Mehilli J, Mayer S, Pinieck S, Pache J, et al.
Predictive factors of restenosis after coronary implantation of
sirolimus- or paclitaxel-eluting stents. Circulation. 2006;113:
2293-300.

14. Jiménez-Quevedo P, Sabaté M, Angiolillo DJ, Alfonso F, Her-
nández-Antolín R, Gómez-Hospital JA, et al. Eficacia de la im-
plantación del stent recubierto de rapamicina en pacientes diabéti-
cos con vasos muy pequeños (≤ 2,25 mm). Subanálisis del
estudio DIABETES. Rev Esp Cardiol (to be updated). 2006;59:
1000-7.

15. Pache J, Kastrati A, Mehilli J, Schühlen H, Dotzer F, Hausleiter
J, et al. Intracoronary stenting and angiographic results: strut
thickness effect on restenosis outcome (ISAR-STEREO-2) trial. J
Am Coll Cardiol. 2003;41:1283-8.

16. Mauri L, Orav EJ, Candia SC, Cutlip DE, Kuntz RE. Robustness
of late lumen loss in discriminating drug-eluting stents across va-

riable observational and randomized trials. Circulation. 2005;112:
2833-9.

17. Mehilli J, Kastrati A, Schühlen H, Dibra A, Dotzer F, von Becke-
rath N, et al. Randomized clinical trial of abciximab in diabetic
patients undergoing elective percutaneous coronary interventions
after treatment with a high loading dose of clopidogrel. Circula-
tion. 2004;110:3627-35.

18. Pache J, Dibra A, Mehilli J, Dirschinger J, Schömig A, Kastrati
A. Drug-eluting stents compared with thin-strut bare stents for the
reduction of restenosis: a prospective, randomized trial. Eur Heart
J. 2005;26:1262-8.

19. Morice MC, Colombo A, Meier B, Serruys P, Tamburino C, Gua-
gliumi G, et al. Sirolimus- vs paclitaxel-eluting stents in de novo
coronary artery lesions: the REALITY trial: a randomized contro-
lled trial. JAMA. 2006;295:895-904.

20. Dibra A, Kastrati A, Mehilli J, Pache J, Schühlen H, von Becke-
rath N, et al. Paclitaxel-eluting or sirolimus-eluting stents to
prevent restenosis in diabetic patients. N Engl J Med. 2005;353:
663-70.

21. Mehilli J, Dibra A, Kastrati A, Pache J, Dirschinger J, Schömig
A. Randomized trial of paclitaxel- and sirolimus-eluting stents in
small coronary vessels. Eur Heart J. 2006;27:260-6.

22. Kastrati A, Mehilli J, von Beckerath N, Dibra A, Hausleiter J, Pa-
che J, et al. Sirolimus-eluting stent or paclitaxel-eluting stent vs
balloon angioplasty for prevention of recurrences in patients with
coronary in-stent restenosis: a randomized controlled trial.
JAMA. 2005;293:165-71.

23. Rogers C, Edelman ER. Pushing drug-eluting stents into unchar-
ted territory: simpler than you think–more complex than you ima-
gine. Circulation. 2006;113:2262-5.

24. Kastrati A, Mehilli J, Neumann FJ, Dotzer F, ten Berg J, Boll-
wein H, et al. Abciximab in patients with acute coronary syndro-
mes undergoing percutaneous coronary intervention after clopi-
dogrel pretreatment: the ISAR-REACT 2 randomized trial.
JAMA. 2006;295:1531-8.

25. Bypass Angioplasty Revascularization Investigation in Type 2
Diabetics (BARI 2D). (Accessed 21/08/2006). Available from
http://www.clinicaltrials.gov/ct/show/NCT00006305?order=1

Kastrati A et al. DES, Diabetes, and Small Vessels

Rev Esp Cardiol. 2006;59(10):991-3 993


