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Encasing cardiac devices such as pacemakers or defibrillators in an "envelope" —a mesh sleeve embedded with 
antibiotics—reduces the risk of major device-related infection by 40 percent within one year with no increase in 
complications, according to research presented at the American College of Cardiology's 68th Annual Scientific Session.

The Worldwide Randomized Antibiotic EnveloPe Infection PrevenTion Trial (WRAP-IT), which involved nearly 7,000 
patients in 25 countries, is the first rigorously designed randomized study to demonstrate the safety and effectiveness of 
this antibiotic-permeated and bioabsorbable envelope, said Khaldoun G. Tarakji, MD, MPH, associate section head of 
cardiac electrophysiology at the Cleveland Clinic Heart and Vascular Institute and the study's lead author. It's also one of 
the largest global randomized controlled trials of a cardiac implantable electronic device ever conducted, he said.

Roughly 1.5 million patients receive a cardiac implantable electronic device worldwide every year. While these devices 
have improved and extended the lives of millions of patients, infection remains a major, potentially life-threatening 
complication.

Most infections occur during the first year following implantation, but the risk is not limited to the initial device implantation, 
Tarakji said. Patients are exposed to this risk every time they need additional device procedures, such as for generator 
replacement when the battery is depleted, when they need an upgrade of their device or to revise some leads. Therefore, 
infection is a risk over a lifetime.

When an infection is confirmed, it usually requires the removal of the device and the leads in addition to an extended 
course of antibiotic therapy. Complication rates with transvenous lead extraction are low, but when they occur, they can be 
fatal, especially in leads that have been implanted for many years. In addition to the risk of extraction, patients go through 
prolonged hospitalizations, leaving them vulnerable to additional complications.  

"Studies show that even when the device infection is managed properly with successful extraction procedure and the 
proper antibiotic therapy, short- and long-term mortality remain high in this group of patients," Tarakji said. "Prevention is 
the cornerstone for addressing device infection. Until now, in addition to adhering to strict sterile surgical techniques, 
preoperative antibiotics have been the only intervention proven in randomized controlled trial to minimize infection risk. 
Knowing the consequences, minimizing risk isn't good enough—our goal should be to get the infection rate as close to zero 
as we can."

A total of 6,983 patients in 25 countries took part in the WRAP-IT trial, which began in 2015. The patients' average age was 
70 years and 72 percent were men. Most patients (83 percent) were undergoing a revision, replacement or upgrade of an 
existing implanted cardiac device, while the rest were receiving their first biventricular pacemaker-defibrillator.

Patients were assigned at random to have their device encased in the antibiotic envelope or not. The antibiotic envelope, 
made of fully bioabsorbable mesh, is embedded with two antibiotics, rifampin and minocycline, that are slowly released into 
the pocket where the device is placed over seven days. The envelope itself is fully absorbed by the body at eight to nine 
weeks after implantation. It comes in two sizes, one for use with pacemakers and one for use with defibrillators. All patients 
were followed up for one year after their procedure and then every six months until the end of the study. The average 
length of follow-up was 20.7 months.

To minimize infection risk, all patients—both those receiving the antibiotic envelope and those in the control group—were 
treated with preoperative antibiotics. Additionally, all surgical teams participating in the study were required to use strict, 
sterile surgical techniques for every procedure.

The study's primary endpoint was a major device-related infection—defined as an infection resulting in extraction or 
revision of the device system, long-term antibiotic treatment, or death—within one year of the procedure. Among patients 
who received the antibiotic envelope, 25 (0.7 percent) developed a major device infection within one year, compared with 
42 patients (1.2 percent) in the control group. 

"The overall infection rate was lower than expected. This is great news for all electrophysiologists and a testament for the 
quality of all participating centers in adhering to best practices to minimize infection," Tarakji said. "Even so, using the 
antibiotic envelope led to an additional 40 percent reduction in major device-related infection during the first year after 
implantation. And we saw no increase in complications with the use of the envelope, indicating that it is safe to use."

Use of the antibiotic envelope should not replace standard protocols for procedure safety, sound patient selection, the use 
of preoperative antibiotics and proper surgical techniques. However, the envelope is an additional tool to help drive down 
the risk of infection after the implantation of a cardiac device, Tarakji said.

The researchers plan to conduct a follow-up study of the cost-effectiveness of using the antibiotic envelope. The large, 
global patient database that was developed for the WRAP-IT trial may also help to answer other important questions 
related to device infections, Tarakji said. These questions include whether variations in practice such as the management of 
different blood-thinning medications and the use of different practices and surgical techniques have any effect on rates of 
infection.

"We now have a wonderful and rich source of information that we can use to educate ourselves about the association of 
different practices and variables with device infection," Tarakji said.

The antibiotic envelope, manufactured by Medtronic, Inc., has been on the market since its approval by the U.S. Food and 
Drug Administration in 2013. This study was funded by Medtronic, Inc.

This study was simultaneously published online in the New England Journal of Medicine at the time of presentation.
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生体吸収性エンベロープはデバイス関連感染症を減少
させる(Abstract 19-LB-20224)

ペースメーカーや除細動器などの心臓デバイスを生体吸収性の抗菌性エンベロープで包むこ
とにより、1年以内の重大なデバイス関連感染リスクが 40% 減少し合併症は増加しない、と
American College of Cardiology's 68thAnnual Scientific Sessionで発表され、同時にNew 
England Journal of Medicineに掲載された。25か国の患者計 6,983人がWRAP-IT トライア
ルに参加した。この抗菌性エンベロープを挿入された患者のうち、25人（0.7%）が 1年以内に
重大なデバイス感染を発症したのに対し、コントロール群では 42人（1.2%）であった。 
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WRAP-IT：抗菌性のエンベロープは心臓デバイス関連感染症のリスクを著明に低下させる
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糖質制限ダイエットは心房細動に関連する

[News02]
フィットネスレベルが高いほど高齢者の寿命
を延ばす可能性がある

[News03]
外科手術リスクの低い患者に対するTAVRは
外科手術と同様に優れている

[News04]
二尖弁性大動脈弁狭窄に対する治療選択肢は
開心術のみではない

[News05]
ベンペド酸は12週後のLDLコレステロールを
低下させる

[News06]
AFibとACSを有する患者に対するアスピリン
を用いない2剤併用療法は最も安全である

[News07]
生体吸収性エンベロープはデバイス関連感染症
を減少させる

[News08]
ダパグリフロジンは駆出率の低下した患者に
有益である

[News09]
ステント留置後の患者においてDAPTを中止
することにより予後が改善する

[News10]
PCIにおける橈骨動脈アプローチと大腿動脈
アプローチとは生存率に関しては同等である

[News11]
心内膜炎に対する抗菌薬の経口投与への切り
替えは失敗ではない

[News12]
進行した心不全において新たなLVADは転帰
をより良好にする

[News13]
高純度オメガ3製剤は心血管イベントを著明
に減少させる

[News14]
閉鎖不全を有する弁の修復はQOLを改善
する

[News15]
全ての心停止に対し緊急のインターベンション
が必要なわけではない

[News16]
CardioMEMSセンサーは入院を半分以下に
減少させる

[News17]
高齢者において降圧は脳損傷の悪化を予防
する


