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	Key Points:

· Biodegradable-polymer and polymer-free sirolimus-eluting stents just as safe as the permanent-polymer stent Cypher

· Of the 2 novel carrier vehicles, only biodegradable polymer as antirestenotic as Cypher



By Caitlin E. Cox
Sirolimus-eluting stents employing either biodegradable-polymer or polymer-free drug delivery systems appear to be as safe as the current permanent-polymer version. However, polymer-free stents fall short in terms of reducing restenosis, says a study published online ahead of print June 11, 2008, in the European Heart Journal.

As part of the ISAR-TEST-3 trial, researchers led by Adnan Kastrati, MD, of Deutsches Herzzentrum and Technical University (Munich, Germany) randomized a total of 605 patients with de novo coronary lesions in native vessels to 1 of 3 sirolimus-eluting stents: a permanent-polymer Cypher stent (Cordis/Johnson & Johnson, Miami Lakes, FL; 140 μg sirolimus/cm2), a biodegradable-polymer stent (180 μg sirolimus/cm2), or a polymer-free stent (479 μg sirolimus/cm2).

Overall, 27.4% of patients had diabetes, and 74.1% of the 712 lesions treated had complex morphology. Repeat angiography was available for 492 (81.3%) patients, with no significant differences in follow-up rates between the treatment groups.

At 6 to 8 months, angiographic follow-up showed a mean late lumen loss of 0.23 ± 0.46 mm in patients receiving a Cypher stent, compared to 0.17 ± 0.45 mm in the biodegradable-polymer group and 0.47 ± 0.56 mm in the polymer-free group. According to prespecified criteria, the biodegradable-polymer stent was deemed noninferior (P < 0.001), whereas the polymer-free stent was inferior (P = 0.94).

Early safety outcomes were similar in all treatment groups, although at 1-year follow-up the researchers noted a “clear trend towards an excess” of target lesion revascularization in the polymer-free group, with 26 cases compared to 12 in the biodegradable group and 16 in the Cypher group. In addition, the incidence of death, nonfatal myocardial infarction (MI), and stent thrombosis (table 1) was similar across all 3 treatment arms.

Table 1. Stent Thrombosis at 1 Year
Biodegradable Polymer
n = 202

Permanent Polymer
n = 202

Polymer-Free
n = 201

Definitea
0 (0.0%)

1 (0.5%)

2 (1.0%)

Probableb
1 (0.5%)

0 (0.0%)

0 (0.0%)

Possiblec
1 (0.5%)

3 (1.5%)

1 (0.5%)

All
2 (1.0%)

4 (2.0%)

3 (1.5%)

a Definite, acute coronary syndrome with angiographic or autopsy evidence of thrombus or occlusion.

b Probable, unexplained deaths within 30 days following coronary intervention or acute myocardial infarction involving the target vessel without angiographic confirmation.

c Possible, any unexplained death >30 days postintervention.

Perhaps Polymers Need Not Last Forever
“This study shows that the efficacy of current leading DES may be achieved without the need of permanent polymers, a source of concern for interventional cardiologists,” Dr. Kastrati told TCTMD in an e-mail communication.

He added, “There is a great potential for biodegradable polymers to be safer in the long run, although the evidence to support this is still lacking due to the younger age of this technology. For all those who aspire to combine the efficacy of DES with the long-term safety of BMS [bare-metal stents], avoidance of permanent polymers may provide the proper solution.”

In an interview with TCTMD, Martin B. Leon, MD, of Columbia University Medical Center (New York, NY), described the research as a methodological and technical study that provides valuable information on efficacy. “What they’ve demonstrated is that with the bioabsorbable-polymer stent they achieve the same angiographic results and essentially the same clinical results as the permanent-polymer. [The results] were at least as good and in fact they quantitatively were slightly but significantly better. This is encouraging,” he commented.

However, Dr. Leon said 1-year follow-up is insufficient to answer the safety issue: “You need many more patients and longer-term follow-up to be able to see if there’s a safety benefit.” He proposed that optimal coherence tomography might have provided valuable information about healing and thus given the study an added benchmark of safety.

“[The study] really speaks to the future,” said Dr. Leon. “What are we going to be doing with new drug-eluting stent carrier system platforms? Are they equivalent from the standpoint of efficacy to the permanent-polymer stents? And are they ultimately hopefully going to be safer compared to the permanent-polymer stents while preserving the efficacy?”

The Devil Is In the Details
According to the paper, animal and human pathological data have indicated a possible connection between late stent thrombosis and DES polymers, which have “proinflammatory and thrombogenic potential, and sometimes may induce a hypersensitivity reaction.”

“The significant improvement in antirestenotic efficacy derived from the delay in [sirolimus] release associated with the addition of a novel [biodegradable-polymer] is noteworthy,” the study authors write, noting that this study was the first to examine a novel stent coating that combines a biodegradable polymer with a natural resin. The polymer “typically remains in situ for ~6 to 9 weeks thereby delaying [sirolimus] release and enhancing primary stent efficacy. On the other hand, its absence from the vessel wall after this period removes a putative nidus for persistent inflammation and thrombosis.”

They continue, “The potential safety implications both in terms of reduced incidence of late acute stent thrombosis and an obviation of the need for prolonged thienopyridine therapy (and its attendant bleeding risks) are obvious and the concept inherently attractive.”

In contrast, the polymer-fee stent releases its sirolimus more quickly, with two-thirds released in the first week after implantation and the remainder eluting over the next 2 weeks.

The current study evaluated only sirolimus and not paclitaxel, but Dr. Kastrati cautioned that the possibility cannot be ruled out that paclitaxel might also be effective. However, he pointed to previous research published in 2007 in the European Heart Journal suggesting that sirolimus “might be better suitable to a technology based on biodegradable polymers.”

Similarly, Dr. Leon suggested it was too early to write off polymer-free stents. “[All] drug-eluting stents are . . . very, very different and specific technological entities. We have to really avoid the trap of classifying them as being in certain categories. To that extent, this [study] was overly simplistic,” he said.
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