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3理事長的話

     

 今年度臺灣介入性心臟血管醫學會秋季會暨周邊介入手術示範教

學會議即將於九月 15 及 16 日兩天於高雄盛大舉行。在學術委員會李

文領主委、周邊血管介入委員會陳俊吉主委及委員們的精心策劃下，今

年的秋季會將以充實精彩的內容呈現給大家。

其中最值得一提的是周邊委員會主辦的手術示範教學 Peripheral 

Live 2018 首度與秋季會合辦，為大會帶來「動態」的節目，精彩可期！

周邊血管介入近年由於觀念、技術、及器械的進步，由腳到頭的血管均

可以治療，血管介入醫師可謂真正的「angiologists」！我們欣見，有愈來愈多介入醫師投入這個領

域，並且在亞洲，甚至世界舞臺上嶄露頭角，也吸引不少亞洲外賓來台共襄盛舉。相信各位蒞臨現

場，必有耳目一新的感受！

除了例行且一向叫座的 Post-EuroPCR Symposium 及病例競賽活動之外，其他會議主題，均

是當前最夯的熱點。例如：CHIP (Complex Higher-risk and Indicated Patients) PCI 專題、與高

血壓學會合辦，跟病人「性福」相關的藥物及介入治療、醫事人員關心的介入主題、Rotablation 

Workshop 以及心臟內外科相聚一堂，對共同關注議題的辯論，都是大家機會難得，千萬不能錯過的

場子！

今年由於會埸租借不易，最後選定義大世界，為鼓勵會員踴躍出席，學會也嘗試對完全自費參

會的會員給予些許補助，金額雖小，但代表學會對大家高度向心力的最高敬意和謝意！

秋高氣爽的南臺灣，熱情地歡迎各位好朋友的大駕光臨，與海內外心血管界精英再度聚首，圍

繞心血管疾病的最新熱點問題展開學術交流，分享新技術、新方法和新成就。

在這短短兩天的時間，相信您將享受和煦的南國陽光、美食及豐盛的學術饗宴。

期待您的光臨！

各位會員大家好

                                                             理事長

 

                        2018.08
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臺灣介入性心臟血管醫學會 入會申請書 

填表日期：  年   月   日 

姓    名  性  別 □男   □女 

貼相片處 

(實貼一張) 
英文姓名  

身分證

號  碼 
 

出生日期 年      月      日 出生地 
省(市)  

縣(市) 

最高學歷              學校                           科系（所） 

現任醫院  單位/職務 / 

戶籍地址  電

話 

(必 

塡) 

O: 

H: 

通訊地址 
□同戶籍地址 

□通訊地址 ________________________________________ 

M:1. 

  2. 

E-mail(必填)                     @ Fax: 

最近一年

介 入 性
工作經歷 

(1)  醫院：_____                        期間：  ___  年 ___  月至  ___  年  ___  月 

醫師主管姓名：___________                 列印後主管簽名：__________________ 

(2)  醫院：_____                        期間：  ___  年 ___  月至  ___  年  ___  月 

醫師主管姓名：___________                 列印後主管簽名：__________________ 

(3)  醫院：_____                        期間：  ___  年 ___  月至  ___  年  ___  月 

醫師主管姓名：___________                 列印後主管簽名：__________________ 
 

推薦會員 
（1） 

姓      名：______________________ 

列印後簽名：______________________ 

推薦會員
（2） 

姓      名：_____________________ 

列印後簽名：_____________________ 

 

審查結果 
(此欄由審

查人員填

寫） 

□ 同意入會 
□ 不同意入會 

  
審查人員： 

會

員  
類
別  

□ 普通會員 
□ 準會員 
□ 名譽會員 
□ 贊助會員 

會員證 
號  碼  

會務活動 - 入會申請書



5會務活動 - 入會申請書

 
本人茲遵照  貴會章程之規定，申請加入  貴會為會員，遵守 貴會一切章程、簡則、決議

等，謹此檢具各項證件，敬希  鑒核准予入會。 
 
此致  臺灣介入性心臟血管醫學會 

 
申請人：            （簽章）  

 
                                           中 華 民 國   年   月   日 

 
   繳驗資料：  

□ 1.  入會申請表一份（共兩面）  
□ 2.  本人二吋照片共三張 
□ 3.  身分證正反面影本一份 
□ 4.  最高學歷畢業證書影本一份 
□ 5.  醫師會員－心臟專科醫師證書影本一份（若無，請附醫師證書影本一份）  

          醫事會員－師級醫事人員資格證書（護理師或放射師或醫檢師）影本一份 
     □6.  服務（在職）證明正本一份 

 
 

注意事項 

一、準會員申覆為普通會員： 

1. 請在入會申請書左上角自行加註 ”準會員申覆普通會員” 字樣。 

2. 證明從事介入性心臟血管醫學實務工作滿一年，須由現職主管簽章。 

二、列印入會申請表格，填寫完整後，將紙本資料備齊全，郵寄至學會進行甄審。 

三、介入性工作經歷  

1.  醫師準會員真正從事介入性工作日起算，醫師普通會員指取得心臟專科證書起算。 

2.  醫事人員指真正從事介入相關工作日起算。 

四、醫師申請入會之兩位推薦會員，必須為本會之普通會員。 

五、介入性工作經歷須由現職之醫師主管在「最近一年介入性工作經歷」欄位親自簽名。 

 

 

 

臺灣介入性心臟血管醫學會 秘書處 
地址：10041 台北市中正區忠孝西路一段 50 號 16 樓之 18 
TEL：02-23811698 
FAX：02-23815198  
E-mail：tsci.med@msa.hinet.net 
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          醫事會員－師級醫事人員資格證書（護理師或放射師或醫檢師）影本一份 
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□ 2.  本人二吋照片共三張 
□ 3.  身分證正反面影本一份 
□ 4.  最高學歷畢業證書影本一份 
□ 5.  醫師會員－心臟專科醫師證書影本一份（若無，請附醫師證書影本一份）  

          醫事會員－師級醫事人員資格證書（護理師或放射師或醫檢師）影本一份 
     □6.  服務（在職）證明正本一份 
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四、醫師申請入會之兩位推薦會員，必須為本會之普通會員。 
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9第七屆第二次甄審委員會

臺灣介入性心臟血管醫學會
第七屆第二次甄審委員會會議紀錄

一、

二、

三、

四、

五、

時 間：107 年 7 月 12 日（星期四）PM 6：30
地 點：臺灣介入性心臟血管醫學會會議室 ( 地址：台北市忠孝西路一段 50 號 16 樓之 18) 
出席人 員：  〈主 委〉常敏之

    〈副 主 委〉洪大川

   〈委 員〉李文興、吳敘平、吳道正、林宗憲、趙庭興

請假人 員：  〈委 員〉林俊   、張詩聖、鄭成泉、洪培倫、周柏青、黃少嵩

列席人 員：   〈秘 書 處〉秘書：彭瑋婷、賴瑋儀 ( 紀錄 )

第 1 頁，共 1 頁

臺灣介入性心臟血管醫學會  
第七屆第二次甄審委員會會議紀錄  

 
一、時    間：107 年 7 月 12 日（星期四）18：30 
二、地    點：臺灣介入性心臟血管醫學會會議室(地址：台北市忠孝西路一段 50 號 16 樓之 18) 
三、出席人員：主  委：常敏之 
              副主委：洪大川 
              委  員：李文興、吳敘平、吳道正、林宗憲、趙庭興 
四、請假人員：委  員：林俊彣、張詩聖、鄭成泉、洪培倫、周柏青、黃少嵩 
五、列席人員：秘書：彭瑋婷、賴瑋儀 
六、議程： 

提案一：醫師、醫事人員申請入會名單，參閱入會書面資料(略)。 

  說明：審核申請入會名單如下： 

        ◎醫師普通會員入會申請(14 位)： 

          北區：楊欽文、黃繼正、林岳鴻、鄭正忠、林柏霖、謝敏雄、李永在、郝文瑞、張藝耀、 

                葉衍廷、洪培倫、周睿信。 

          中區：何聖光。 

          南區：許容綺。 

        ◎醫事準會員入會申請(15 位)： 

          北區：陳彥偉、羅惠如、徐郁婷、林雅津、林玲慧、黃霈璇、吳怡貞、陳佳瑜、盧海玲、 

                陳珮瑜、張樹立、陳禹儒、朱玉雲、簡馷莘。 

          南區：柯志昌。 

*決 議： 

  本次審核結果如下： 

  通過：14 位普通會員、12 位醫事準會員。 

  待補件: 1 位。 

  未通過：2 位(從事介入性工作經歷不滿一年)。 

 

提案二：107 年度介入專科醫師甄審考生資料審核。 

  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 

 

八、散會 

六、 議程：

 提案一： 醫師、醫事人員申請入會名單，參閱入會書面資料 ( 略 )。
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    北 區：楊 欽 文、 黃 繼 正、 林 岳 鴻、 鄭 正 忠、 林 柏 霖、 謝 敏 雄、 李 永 在、 
        郝文瑞、張藝耀、葉衍廷、洪培倫、周睿信。

    中區： 何聖光。

    南區： 許容綺。

    醫事準會員入會申請 (15 位 )：

    北區： 陳 彥 偉、 羅 惠 如、 徐 郁 婷、 林 雅 津、 林 玲 慧、 黃 霈 璇、 吳 怡 貞、 
        陳佳瑜、盧海玲、陳珮瑜、張樹立、陳禹儒、朱玉雲、簡    莘。

    南區： 柯志昌。

	 	    決議：本次審核結果如下：

	 	 	 	 通過：14 位普通會員、12 位醫事準會員。

	 	 	 	 待補件 : 1 位。

	 	 	 	 未通過：2 位 ( 從事介入性工作經歷不滿一年 )。

  提案一： 107 年度介入專科醫師甄審考生資料審核。

  說明： 考生資格審查。

	 	    決議：全數考生皆通過資料審核。

  提案三：討論下次召開委員會會議日期。

	 	     決 議： 提 供 11/13( 二 )、11/20( 二 )、11/27( 二 ) 三 日 讓 委 員 選 擇， 擇 多 數 人 可 以 出	
	 	 	 	 席的日期。
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八、散會
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四、請假人員：委  員：林俊彣、張詩聖、鄭成泉、洪培倫、周柏青、黃少嵩 
五、列席人員：秘書：彭瑋婷、賴瑋儀 
六、議程： 

提案一：醫師、醫事人員申請入會名單，參閱入會書面資料(略)。 

  說明：審核申請入會名單如下： 

        ◎醫師普通會員入會申請(14 位)： 

          北區：楊欽文、黃繼正、林岳鴻、鄭正忠、林柏霖、謝敏雄、李永在、郝文瑞、張藝耀、 

                葉衍廷、洪培倫、周睿信。 

          中區：何聖光。 

          南區：許容綺。 

        ◎醫事準會員入會申請(15 位)： 

          北區：陳彥偉、羅惠如、徐郁婷、林雅津、林玲慧、黃霈璇、吳怡貞、陳佳瑜、盧海玲、 

                陳珮瑜、張樹立、陳禹儒、朱玉雲、簡馷莘。 

          南區：柯志昌。 

*決 議： 

  本次審核結果如下： 

  通過：14 位普通會員、12 位醫事準會員。 

  待補件: 1 位。 

  未通過：2 位(從事介入性工作經歷不滿一年)。 

 

提案二：107 年度介入專科醫師甄審考生資料審核。 

  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 

 

八、散會 
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臺灣介入性心臟血管醫學會  
第七屆第二次甄審委員會會議紀錄  

 
一、時    間：107 年 7 月 12 日（星期四）18：30 
二、地    點：臺灣介入性心臟血管醫學會會議室(地址：台北市忠孝西路一段 50 號 16 樓之 18) 
三、出席人員：主  委：常敏之 
              副主委：洪大川 
              委  員：李文興、吳敘平、吳道正、林宗憲、趙庭興 
四、請假人員：委  員：林俊彣、張詩聖、鄭成泉、洪培倫、周柏青、黃少嵩 
五、列席人員：秘書：彭瑋婷、賴瑋儀 
六、議程： 

提案一：醫師、醫事人員申請入會名單，參閱入會書面資料(略)。 

  說明：審核申請入會名單如下： 

        ◎醫師普通會員入會申請(14 位)： 

          北區：楊欽文、黃繼正、林岳鴻、鄭正忠、林柏霖、謝敏雄、李永在、郝文瑞、張藝耀、 

                葉衍廷、洪培倫、周睿信。 

          中區：何聖光。 

          南區：許容綺。 

        ◎醫事準會員入會申請(15 位)： 

          北區：陳彥偉、羅惠如、徐郁婷、林雅津、林玲慧、黃霈璇、吳怡貞、陳佳瑜、盧海玲、 

                陳珮瑜、張樹立、陳禹儒、朱玉雲、簡馷莘。 

          南區：柯志昌。 

*決 議： 

  本次審核結果如下： 

  通過：14 位普通會員、12 位醫事準會員。 

  待補件: 1 位。 

  未通過：2 位(從事介入性工作經歷不滿一年)。 

 

提案二：107 年度介入專科醫師甄審考生資料審核。 

  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 

 

八、散會 
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未提供
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未提供
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臺灣介入性心臟血管醫學會
第七屆第三次理監事聯席會會議紀錄

時 間：107 年 8 月 6 日（星期一）PM 6：30 起

地 點：台北國賓大飯店 2F 長熙春   
  ( 地址：台北市中山北路二段 63 號 / 電話：02-2551 -1111)
出席人 員：  〈理 事〉 殷 偉 賢、 王 志 鴻、 張 其 任、 王 怡 智、 吳 道 正、 李 文 領、 林 宗 憲、 
    邱俊仁、徐中和、高憲立、陳鴻毅、黃偉春、鄭正一

   〈監 事〉洪大川、常敏之

請假人 員：  〈理 事〉王光德、施俊明、傅雲慶、顧博明

   〈監 事〉謝宜璋、方慶章、趙庭興

列席人 員：   〈秘 書 處〉秘 書 長：盧澤民

           副秘書長：陳業鵬、賴志泓、宋思賢、周柏青、黃建龍、陳冠群

          秘  書：林佳慧、彭瑋婷 ( 紀錄 )、賴瑋儀

   〈委 員 會〉主       委：陳俊吉、黃啟宏、李素珠

一、 主席致詞：殷偉賢理事長 ( 盧澤民秘書長代 )
   各位理監事、各位主委、各位副秘書長大家好，網站的設置是秘書處目前最重要的工 
   作，大家可以看到現在這個網站比我們之前的網站功能擴充很多，目前就是努力讓它先 
   上線，各位理監事、各位先進可以先上去看看先 run 過一次，看看有沒有什麼缺點或什 
   麼地方可以改善的，希望九月一號的時候可以順利正式上線啟用。接下來就是秘書處 
   報告第三點我們今年的學術活動，像現在已經到年中了其實學會不管主辦、協辦已經有 
   不少的活動，像是 Carotid Stenting 認證、2018 Board Review Course、還有 7/21 的振興 
   Live 也辦得很成功，再來就是前幾天的 TTT@CVIT Join Session，它有好幾個會場規模 
   其實比 CCT 還大一些，這個相對就像是日本的 TTT 整體的感覺、反應我覺得都還不錯。 
   學會下一個活動就是 8/19 的介入藥物研討會，這個活動是每年學會經費募集的重要來 
   源，因為報名人數還有一些空間，希望各位理監是能回去廣為宣傳鼓勵大家來參加，請 
   大家多多支持，其他學會接下來的活動也列在上面請大家參考，謝謝。

二、秘書處報告：

   ( 一 ) 請確認第七屆第二次理監事會議紀錄 ( 略 )
   決議：無異議通過。

  ( 二 ) 馬路科技公司報告學會網站目前進度 ( 請參閱螢幕 )
   決議：無異議通過，各理監事可於 8/13( 一 ) 至學會網站上自行操作測試，有任何建議再	
   請向秘書處提出。
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   ( 三 ) 學術活動：

   1. 「CMUH Live 2018」(協辦 )：107年3月3日，中國醫藥大學立夫教學大樓B1國際會議廳。

   2. 「心房中隔缺損認證課程暨卵圓孔與腦中風研討會」( 協辦 )：107 年 3 月 31 日， 
    臺中榮總 / 107 年 4 月 1 日，高雄榮總。

   3. 「亞培 OCT Meetint 台北場」( 協辦 )：107 年 4 月 21 日，臺北東方文華酒店。

  4. 「TTT @TCTAP 2018」：107 年 4 月 28 日 15:30-17:00，韓國首爾。

  5. 「Meet the Masters - TSCI 大師系列研討會」：107 年 5 月 5 日，臺北六福皇宮。參加人數 59 人。

  6. 「Rotablation Training and Certification Course 冠 狀 動 脈 旋 磨 術 認 證 課 程 」： 
    107 年 6 月 2 日，台北張榮發基金會 802 會議室。

  7. 「Carotid Stenting 認證課程」：107 年 6 月 9 日，臺大醫學院 201 講堂。參加人數 101 人。

  8. 「Transcatheter Closure of ASD and PFO」：107 年 6 月 23 日，振興醫院第二醫療大 
    樓 5 樓第一討論室。參加人數 41 人。

  9. 「TTT@APVIC 2018」：107 年 6 月 29 日 17:30 - 18:30，印度新德里。

  10. 「2018 Board Review Course」：107 年 7 月 8 日。臺大醫學院 201 講堂。參加人數 85 人。

  11. 「FFR Education Program from Basic to Advanced 台北場」( 協辦 )：107 年 7 月 14 日， 
    台北張榮發基金會 801 會議室。

  12. 「振興 Live 2018 鈣世無雙」：107 年 7 月 21 日，振興醫院國際會議中心。

  13. 「介入專科醫師甄審筆試」：107 年 7 月 28 日，臺大醫學院講堂。

  14. 「TTT@CVIT 2018」：107 年 8 月 3 日 16:00-17:30，日本神戶。

  15. 「介入專科醫師甄審口試」：107 年 8 月 12 日，臺大醫院門診區。

  16. 「介入藥物研討會」：107 年 8 月 19 日，台北張榮發基金會 801 會議室。

  17. 「TTT@QICC 2018 第 12 屆錢江國際心血管病會議」：107 年 9 月 6-9 日，中國杭州。

  18. 「2018 秋季會暨周邊介入手術示範課程」：107 年 9 月 15-16 日高雄義大皇家酒店。

  19. 「TTT@TCT 2018」：107.09.22 08:30-10:00 & 09.22 14:00-16:00，美國聖地牙哥。

  20. 「Taipei VGH - MMH CTO course」：107 年 10 月 13 日，台北榮民總醫院致德樓 
    第一會議室。

  21. 「BRS Symposium」(Abbott)：107 年 10 月 20 日。

  22. 「TTT@CCT 2018」：107 年 10 月 25-27 日，日本神戶。

  23. 「Interventional Complications」：107 年 11 月 10 日。

  24. 「CDT & PMT Updat」：107 年 12 月 15 日下午。

  25. 「TTT@中國海峽國際心血管病學論壇 (CSCIF) . 廈門國際心血管病介入論壇 (廈門會)」： 
    107 年 11 月 22-25 日，中國廈門。

  26. 「Chip ( 含 Complex PCI)」：107 年 12 月 22 日。

  27. 「TTT 2019」：108 年 1 月 12 日 -13 日，台大醫院國際會議中心 2-4 樓。

  28. 「Vein Intervention」：108 年 4 月 13 日。

   決議：無異議通過。

第七屆第三次理監事聯席會
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三、委員會報告：

  ( 一 ) 學術委員會：李文領主委

  秘書長、各位理監事大家晚上好，今年秋季會跟往年完全不一樣的地方是我們周邊委員 
  會非常積極踴躍，今年有特別安排一個會場做 Peripheral Live 轉播跟 Symposium，內容 
  非 常 豐 富， 節 目 表 大 家 可 以 到 學 會 網 站 上 看。 其 他 依 慣 例 也 有 一 整 天 的 Case  
  Competition， 並 延 續 去 年 反 應 熱 烈 的 Great Debates 包 括 Mitraclip Disease、TAVR 等 
  主題，形式跟上次差不多。另一個重點就是 Post-EuroPCR，上台醫師都是學有專精 
  的資深醫師就個別主題來報告，再來下午有一個新的主題 CHIP PCI，這對台灣可能是 
  剛開始注意到的項目，國外對 CHIP 的定義也是剛發展，所以我們今年另外安排這個 
  新的節目，而今年也是學會第一次跟高血壓學會做 Join Session，最後，週日主會場則 
  舉辦醫事人員繼續教育課程。另一個要跟大家報告的重點是前幾天學術委員做的一個決 
  議就是 Case Competition 過去有六大項目，但考慮到會影響 TTT 年會的收稿數量， 
  從 明 年 開 始 秋 季 會 縮 小 為 三 個 項 目：Coronary CTO、Complex PCI/Complications 及 
  Endovascular，其他保留到 TTT 做 Case Competition，今年秋季會的 Case Competition 
  還是維持六大項目，因為投稿數量還是稍微少了一些，在這邊請各位理監事幫我們回去 
  多宣導一下。另外一項學術委員會重要的工作項目 TTT 2019，本來 TTT 三個會場分別 
  是做 Live Demo、International Join Session 及 Case Competition，今年理事長本來要開 
  第四間做 Structural Heart Disease 的 Demo 轉播及 Presentation，但是我們學術委員們一 
  致認為這樣人數會太分散了，所以我們就大膽的否決理事長的建議回歸同時開三間的會 
  場，也得到大多數委員的認同，所以我們在這裡正式向理事長建議 TTT 維持三間會場， 
  那 這 次 Demo Site 是 振 興 醫 院， 週 六 上 午 轉 播 Coronary Intervention Cases， 下 午 是 
  Structural Heart 跟 Peripheral Live，週日上午則由台中榮總轉播，TTT2019 我們大致保 
  持跟過去一樣的做法，而關於外賓的邀請因為牽涉到費用問題，所以人數沒有特別多， 
  各位理監事如果有推薦的人選可以跟學會建議，當然如果有推薦的話也請記得幫學會募 
  集財源，學術委員會就報告到這邊，謝謝。

  ( 二 ) 教育訓練委員會：謝宜璋主委 ( 請假 ) ( 盧澤民祕書長代 )
  教育委員會離目前最近的活動就是剛剛提到 8/19 的介入藥物研討會，在這邊再次請各位 
  大力幫忙，再來就是 10/20 BRS Symposium，這個是衛福部要求我們辦的應該在 9 月 TCT 
  會有一些新的 Data，目前節目內容由教育訓練委員會王怡智委員跟亞培一起規劃中。

  ( 三 ) 甄審委員會：常敏之主委

  大 家 好， 甄 審 主 要 任 務 是 入 會 的 審 查 還 有 每 年 的 專 科 醫 師 考 試， 像 是 7/8 的 Board  
  Review Course 今年是由我們學會主辦，這個課程每年都滿叫座的，很多人覺得可以學 
  到東西所以都來參加，今年總共有 85 人參加，但是實際上考生沒那麼多，7/28 的筆試 
  總共有 21 位考生，共 20 位通過筆試，口試會在 8/12 舉辦，去年有 2 位口試未通過重考， 
  所以共有 22 位考生。其他入會資格審查的部份大家可以看提案討論的提案二，今年入 
  會醫師、醫事人數都有增加，以上跟大家報告，謝謝。

  ( 四 ) 周邊血管介入委員會：陳俊吉主委

  理 事 長、 秘 書 長、 各 位 理 監 事 大 家 好， 周 邊 委 員 會 原 則 上 照 慣 例 每 年 都 會 辦 一 次 
  Peripheral Live，今年比較特別是跟秋季會一起辦，希望能吸引更多人來參加。第二部 
  分，這一屆周邊委員會的四個教育課程 TOPIC 委員會都已經規劃出來，另外周邊委員 
  會也有跟一些國際會議有 Join Session，像是五月的 APVIC，我個人是已經去了 3 次， 
  我知道也許很多會員他們不一定想去，未來學會是不是要繼續跟印度學會的交流我想可 

第七屆第三次理監事聯席會
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  以再做個考慮。另外有關 Peripheral Live 在秋季會辦的籌備過程中像剛剛徐中和理事 
  有提到最大的問題就是經費財務來源，以往的模式是每次要辦活動的時候去跟廠商募 
  款，但是大家知道今年廠商受限一些條件的關係，我想還是慢慢可以比照其他學會或 
  國外學會的做法，像是住宿、講師費這些應該由學會發出邀請，請廠商做年度預算， 
  也許我們應該及早規劃一年要辦哪些活動，先把 routine 的活動辦完後，有多的預算再 
  去辦其他活動。

  〈殷偉賢理事長〉第一是廠商預算談定後就很難再多了，第二就是學會一年的活動再加 
  上其他學會的活動其實也很多，廠商要怎麼分配他的總預算其實也很難，例如據我所了 
  解像 Structural 本來年頭講得好好的，可是年中他們又臨時說預算沒了，所以活動就沒 
  辦法辦，最理想的是如果那間公司財務穩定可以談，我們就盡量去談，當然我們也是喜 
  歡這種方式，尤其是藥廠覺得我們好像跟他們比較沒關係，像是 8/19 我們也是努力去 
  募，不過我還是要強調學會有秘書處的基本開銷，我們還是要量入為出，不可能說很大 
  手筆，財務部分還是要拜託財務委員會幫我們把關。

  ( 五 ) 結構性心臟病委員會：傅雲慶主委 ( 請假 ) ( 盧澤民祕書長代 )
  結構性心臟病委員會在 6 月份有辦一場 Transcatheter Closure of ASD and PFO，再來於 
  TTT2019 會有大概半天的時間把 Structural Heart 跟 Cardiogenic 稍微集中排在同個時段 
  方便 faculty 的安排，先跟大家報備一下。

 
  ( 六 ) 公共醫療政策委員會：趙庭興主委 ( 請假 ) ( 鄭正一副主委代 )
  大家好，今天由我代替趙主委跟大家報告，上次委員會有討論幾項有關一些介入相關 
  device 跟 procedure 的健保給付，像是有行文至健保署將針對 LAA Occluder 執行治療之 
  規範限制執行中，醫院條件改為醫院有外科醫師 on site 即可。第二個是關於 DRG 4.0 
  有去函健保屬請他暫停實施，可能不只我們學會各方也有類似的聲音，所以目前 DRG  
  4.0 是暫緩沒有在 7 月 1 號如期實施。另外也有行文建議健保給付急性冠心症患者使用 
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  台中榮總。另外這次委員會有討論到國際兩岸會議的參與要不要做增減，後來討論結果 
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四、提案討論：
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	 	 	 	 ( 附件一 )

              	 2. 無異議通過編輯暨登錄委員會組織簡則修訂。( 附件二 )

  提案二： 追認事項 ( 入會申請名單 )
   說明： 1. 107 年 4 月 17 日第七屆第一次甄審委員會通過入會申請名單如下：
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     醫師普通會員入會申請 (53 位 )：

     北區： 蔡 維 哲、 林 子 喬、 李 俊 偉、 林 書 毅、 莊 正 彥、 陳 冠 任、 鄭 宇 倫、 
      蕭 富 致、 王 嘉 松、 黃 偉 杰、 陳 韋 翔、 張 聖 典、 黃 少 嵩、 林 柏 志、 
      洪志偉、謝建安、莊文博、程崇偉、林錦生。

     中區： 陳 昱 瑋、 易 宏 濤、 簡 思 齊、 鄧 欣 一、 賴 志 泓、 王 志 偉、 呂 尚 謁、 
      黃 宏 凱、 潘 泓 智、 張 育 晟、 江 國 峰、 鄭 諭 聰、 邱 一 騏、 吳 耿 逸、 
      陳彥旭、翁啟仁。

     南區： 李 建 和、 江 承 鴻、 李 柏 群、 李 柏 增、 楊 博 凱、 黃 博 彥、 林 哲 仲、 
      謝智凱、梁懷文、陳慶蔚、黃柏森、吳勃銳、黃天祈、林肅強、紀乃宇。

     醫師準會員入會申請 (11 位 )：

     北區： 鍾一瑋、黃昱彰、黃晨祐、潘恆宇、黃文弘、郭志東。

     中區： 王彥翔。

     南區： 施榮彰、楊澤軒、林佳淩、盧威達。

     醫師準會員申請為普通會員 (1 位 )：

     中區： 楊晨佳。

     醫事準會員入會申請 (23 位 )：

     北區： 林 鳳 玲、 蔡 佩 嵐、 黃 俊 穎、 林 佩 珊、 葉 欣 彥、 張 婷 雅、 薛 建 宏、 
      林麗瀅、蔡國聖。

     中區： 張鴻輝、楊凱文、黃聖梵。

     南區： 林怡君、許雯惠、蔡尹騰、黃亭榕、馮芷涵。

     東區： 汪齊、周賢、宋慧娟、蔡智凱、侯束靜、林聖芬。

    2. 107 年 7 月 12 日第七屆第二次甄審委員會通過入會申請名單如下：

     醫師普通會員入會申請 (14 位 )：

     北區： 楊 欽 文、 黃 繼 正、 林 岳 鴻、 鄭 正 忠、 林 柏 霖、 謝 敏 雄、 李 永 在、 
      郝文瑞、張藝耀、葉衍廷、洪培倫、周睿信。

     中區： 何聖光。

     南區： 許容綺。

     醫事準會員入會申請 (12 位 )：

     北區： 陳 彥 偉、 羅 惠 如、 徐 郁 婷、 林 雅 津、 林 玲 慧、 陳 佳 瑜、 盧 海 玲、 
      陳珮瑜、張樹立、朱玉雲、簡    莘。

     南區：柯志昌。

   決議：	無異議通過。
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臺灣介入性心臟血管醫學會  
第七屆第二次甄審委員會會議紀錄  

 
一、時    間：107 年 7 月 12 日（星期四）18：30 
二、地    點：臺灣介入性心臟血管醫學會會議室(地址：台北市忠孝西路一段 50 號 16 樓之 18) 
三、出席人員：主  委：常敏之 
              副主委：洪大川 
              委  員：李文興、吳敘平、吳道正、林宗憲、趙庭興 
四、請假人員：委  員：林俊彣、張詩聖、鄭成泉、洪培倫、周柏青、黃少嵩 
五、列席人員：秘書：彭瑋婷、賴瑋儀 
六、議程： 

提案一：醫師、醫事人員申請入會名單，參閱入會書面資料(略)。 

  說明：審核申請入會名單如下： 

        ◎醫師普通會員入會申請(14 位)： 

          北區：楊欽文、黃繼正、林岳鴻、鄭正忠、林柏霖、謝敏雄、李永在、郝文瑞、張藝耀、 

                葉衍廷、洪培倫、周睿信。 

          中區：何聖光。 

          南區：許容綺。 

        ◎醫事準會員入會申請(15 位)： 

          北區：陳彥偉、羅惠如、徐郁婷、林雅津、林玲慧、黃霈璇、吳怡貞、陳佳瑜、盧海玲、 

                陳珮瑜、張樹立、陳禹儒、朱玉雲、簡馷莘。 

          南區：柯志昌。 

*決 議： 

  本次審核結果如下： 

  通過：14 位普通會員、12 位醫事準會員。 

  待補件: 1 位。 

  未通過：2 位(從事介入性工作經歷不滿一年)。 

 

提案二：107 年度介入專科醫師甄審考生資料審核。 

  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 

 

八、散會 
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  未通過：2 位(從事介入性工作經歷不滿一年)。 

 

提案二：107 年度介入專科醫師甄審考生資料審核。 

  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 

 

八、散會 
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臺灣介入性心臟血管醫學會  
第七屆第二次甄審委員會會議紀錄  
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二、地    點：臺灣介入性心臟血管醫學會會議室(地址：台北市忠孝西路一段 50 號 16 樓之 18) 
三、出席人員：主  委：常敏之 
              副主委：洪大川 
              委  員：李文興、吳敘平、吳道正、林宗憲、趙庭興 
四、請假人員：委  員：林俊彣、張詩聖、鄭成泉、洪培倫、周柏青、黃少嵩 
五、列席人員：秘書：彭瑋婷、賴瑋儀 
六、議程： 

提案一：醫師、醫事人員申請入會名單，參閱入會書面資料(略)。 

  說明：審核申請入會名單如下： 

        ◎醫師普通會員入會申請(14 位)： 

          北區：楊欽文、黃繼正、林岳鴻、鄭正忠、林柏霖、謝敏雄、李永在、郝文瑞、張藝耀、 

                葉衍廷、洪培倫、周睿信。 

          中區：何聖光。 

          南區：許容綺。 

        ◎醫事準會員入會申請(15 位)： 

          北區：陳彥偉、羅惠如、徐郁婷、林雅津、林玲慧、黃霈璇、吳怡貞、陳佳瑜、盧海玲、 

                陳珮瑜、張樹立、陳禹儒、朱玉雲、簡馷莘。 

          南區：柯志昌。 

*決 議： 

  本次審核結果如下： 

  通過：14 位普通會員、12 位醫事準會員。 

  待補件: 1 位。 

  未通過：2 位(從事介入性工作經歷不滿一年)。 
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  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 
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        ◎醫事準會員入會申請(15 位)： 

          北區：陳彥偉、羅惠如、徐郁婷、林雅津、林玲慧、黃霈璇、吳怡貞、陳佳瑜、盧海玲、 

                陳珮瑜、張樹立、陳禹儒、朱玉雲、簡馷莘。 

          南區：柯志昌。 

*決 議： 

  本次審核結果如下： 

  通過：14 位普通會員、12 位醫事準會員。 

  待補件: 1 位。 

  未通過：2 位(從事介入性工作經歷不滿一年)。 

 

提案二：107 年度介入專科醫師甄審考生資料審核。 

  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 
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三、出席人員：主  委：常敏之 
              副主委：洪大川 
              委  員：李文興、吳敘平、吳道正、林宗憲、趙庭興 
四、請假人員：委  員：林俊彣、張詩聖、鄭成泉、洪培倫、周柏青、黃少嵩 
五、列席人員：秘書：彭瑋婷、賴瑋儀 
六、議程： 

提案一：醫師、醫事人員申請入會名單，參閱入會書面資料(略)。 

  說明：審核申請入會名單如下： 

        ◎醫師普通會員入會申請(14 位)： 

          北區：楊欽文、黃繼正、林岳鴻、鄭正忠、林柏霖、謝敏雄、李永在、郝文瑞、張藝耀、 

                葉衍廷、洪培倫、周睿信。 

          中區：何聖光。 

          南區：許容綺。 

        ◎醫事準會員入會申請(15 位)： 

          北區：陳彥偉、羅惠如、徐郁婷、林雅津、林玲慧、黃霈璇、吳怡貞、陳佳瑜、盧海玲、 

                陳珮瑜、張樹立、陳禹儒、朱玉雲、簡馷莘。 

          南區：柯志昌。 

*決 議： 

  本次審核結果如下： 

  通過：14 位普通會員、12 位醫事準會員。 

  待補件: 1 位。 

  未通過：2 位(從事介入性工作經歷不滿一年)。 

 

提案二：107 年度介入專科醫師甄審考生資料審核。 

  說明：考生資格審查。

*決 議：全數考生皆通過資料審核。 

提案三：討論下次召開委員會會議日期。 

*決 議：提供 11/13(二)、11/20(二)、11/27(二)三日讓委員選擇，擇多數人可以出席的日期。 

 

七、臨時動議 

 

八、散會 
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五、臨時動議

  ( 一 )〈張其任常務理事〉目前每個醫院都還是要寫每個 stent 的工作紀錄單，我認為工 
  作紀錄單內容跟我們的報告基本上都是重疊的，尤其是現在的 procedure 越做越複雜， 
  工作紀錄單增加不少工作的 loading，現在報告本身的內容都可以涵蓋工作紀錄單的 
  內容，是否可請學會行文建議取消工作紀錄單以減少工作量。

   決議：	同意，請公共政策委員會擬文。

六、散會

第七屆第三次理監事聯席會
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附件一

臺灣介入性心臟血管醫學會學術委員會組織簡則

※	103 年 7 月 4 日第五屆第三次理監事會通過修訂組織簡則第 3條、第 6 條

1.  臺灣介入性心臟血管醫學會學術委員會（以下簡稱本委員會）組織簡則依據臺灣介 
 入性心臟血管醫學會章程第二十三條訂定之。 
2. 本委員會訂名為「臺灣介入性心臟血管醫學會學術委員會」。 
3. 本委員會之任務如下：

 ※委員會任務為年會及秋季會之籌劃。

 ※定期舉辦教育示範研討會。

4. 本委員會置主任委員 1 人、副主任委員 1 人、委員 11 人，由理事長提經理事會通 
 過後聘之，其任期與當屆理、監事任期相同，連聘得連任。 
5. 本委員會係內部組織，應遵行本會章程所定之任務，並執行理事會交辦事項，對外 
 行文以本會名義行之。 
6. 本委員會每四個月舉行會議一次，由主任委員召集之，並擔任會議主席，必要時得 
 召集臨時會議，主任委員因故不能主持會議時，由副主任委員擔任主席。 
7.  本委員會之決議，應有委員過半數之出席，出席委員較多數之同意，並經提報本會 
 理事會通過後實施。 
8. 本委員會主任委員經理事會通知應列席本會理事會議，提出工作執行報告，並列入 
 會議紀錄。 
9. 本簡則如有未盡事宜，悉依本會章程及有關法令規定辦理。 
10. 本簡則經本會理事會通過，報請主管機關核准後實施，修正時亦同。

第七屆第三次理監事聯席會
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附件二

臺灣介入性心臟血管醫學會編輯暨登錄委員會組織簡則 - 修訂前

臺灣介入性心臟血管醫學會編輯暨登錄委員會組織簡則 - 修訂後

※ 103 年 7 月 4 日第五屆第三次理監事會通過修訂組織簡則第 6條

※107 年 8 月 6 日第七屆第三次理監事會通過修訂組織簡則第 3 條，送下次會員大會追認

1. 臺灣介入性心臟血管醫學會編輯暨登錄委員會（以下簡稱本委員會）組織簡則依據 
 臺灣介入性心臟血管醫學會章程第二十三條訂定之。 
2. 本委員會訂名為「臺灣介入性心臟血管醫學會編輯暨登錄委員會」。 
3. 本委員會之任務如下：

 ※與學會有關刊物之投稿規則之訂定與修改。

 ※稿件之收集、審查、取捨、修改與編排。

 ※委員會任務為印發本會雜誌及有關書刊。

4. 本委員會置主任委員 1 人、副主任委員 1 人、委員 7-11 人，由理事長推薦，提經理 
 事會通過後聘之，其任期與當屆理、監事任期相同，連聘得連任。

5. 本委員會係內部組織，應遵行本會章程所定之任務，並執行理事會交辦事項，對外 
 行文以本會名義行之。 
6. 本委員會每四個月舉行會議一次，由主任委員召集之，並擔任會議主席，必要時得 
 召集臨時會議，主任委員因故不能主持會議時，由副主任委員擔任主席。 
7. 本委員會之決議，應有委員過半數之出席，出席委員較多數之同意，並經提報本會 
 理事會通過後實施。

8. 本委員會主任委員經理事會通知應列席本會理事會議，提出工作執行報告，並列入 
 會議紀錄。

9. 本簡則如有未盡事宜，悉依本會章程及有關法令規定辦理。 
10. 本簡則經本會理事會通過，報請主管機關核准後實施，修正時亦同。

3. 本委員會之任務如下：

 ※ 與學會有關刊物之投稿規則之訂定與修改。

 ※ 稿件之收集、審查、取捨、修改與編排。

 ※ 委員會任務為印發本會雜誌及有關書刊。

	 ※ 規劃、執行及監督案例之相關資料蒐集與登錄。

 ※ 學會網站之規劃與維護。

第七屆第三次理監事聯席會



22 第七屆第二次編輯暨登錄委員會

未提供
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臺灣介入性心臟血管醫學會

第七屆第二次教育訓練委員會會議紀錄

一、

二、

三、

四、

五、

時 間：107 年 8 月 17 日（星期五）PM 6：30
地 點：臺灣介入性心臟血管醫學會會議室 ( 地址：台北市忠孝西路一段 50 號 16 樓之 18) 
出席人 員：  〈主 委〉謝宜璋

   〈委 員〉吳卓鍇、邱俊仁、曹殿萍、蔡政廷、方慶章、朱俊源、黃偉春

請假人 員：  〈委 員〉王光德、王怡智、鄭書孟、李文領、羅秉漢

列席人 員：  殷偉賢理事長

   〈秘 書 長〉盧澤民秘書長

   〈秘 書〉林佳慧、彭瑋婷 ( 紀錄 )、賴瑋儀

六、報告事項：

七、議程：

 提案一：『介入藥物研討會』節目策劃相關內容。

  說明： 1. 策劃人：朱俊源委員、邱俊仁委員。

    2. 時間：107 年 8 月 19 日 ( 日 ) 09：00~16：30。

    3. 地點：張榮發基金會 801 會議室

    4. 節目表 ( 略 )
	 	 決議：無異議通過。

 提案二：『BRS Symposium』節目策劃相關內容。

  說明： 1. 策劃人：王怡智委員 ( 由亞培協辦 )。

    2. 時間：107 年 10 月 20 日 ( 六 )。

    3. 地點：未訂

    4. 節目表 ( 略 )
	 	 決議：	1. 增加1 個 topic，時間改為 13 : 20 ~ 17 : 30，每個講題 20 分鐘 + 5 分鐘 Q&A。          

	 	 	 	 2. 請謝主委安排座長人選。

	 	 	 	 3. 地點：臺大醫學院。

 提案三：『Interventional Complications』節目策劃相關內容。

  說明： 1. 策劃人：方慶章委員。

    2. 時間：107 年 11 月 10 日 ( 六 )。

    3. 地點：未訂

    4. 討論節目表內容，請參閱附件 ( 略 )
	 	 決議：	1. 時間：107 年 11 月 10 日 ( 六 ) 13：30 ~ 17 : 00。

	 	 	 	 2. 預計共安排 10 個 Case，每個 Case 10 分鐘 + 5 分鐘 Q&A。

	 	 	 	 3. 地點：臺北，臺大醫學院 / 張榮發基金會。

	 	 	 	 4. 請方慶章委員分類篩選，於 9 月初提出完整節目表。

第七屆第二次教育訓練委員會
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 提案四：『Chip( 含 Complex PCI)』節目策劃相關內容。

  說明： 1. 策劃人：曹殿萍委員。

    2. 時間：107 年 12 月 22 日 ( 六 )。

    3. 地點：未訂

    4. 節目表 ( 未訂 )
	 	 決議：	1. 原訂 12 月 22 日 ( 六 ) 因逢補班日，故時間改為 107 年 12 月 1 日 ( 六 ) 下午。

	 	 	 	 2. 地點：臺北，臺大醫學院 / 張榮發基金會。

	 	 	 	 3. 請曹殿萍委員儘早規劃完整節目表並在 3 個月前提出 (9 月初 )。

 提案五：『Imaging & Functional Assessment』節目策劃相關內容。

  說明： 1. 策劃人：王光德副主委。

    2. 時間：108 年，日期尚未決定。

    3. 地點：未訂

    4. 節目表 ( 未訂 )
	 	 決議：	1. 日期訂為 108 年 3 月 23 日 ( 六 )。

	 	 	 	 2. 請王光德副主委儘早規劃完整節目表並在 3 個月前提出 (108 年 1 月 )。

 提案六： 討論下次召開委員會會議日期。

	 	 決議：	暫訂 12/3( 一 ) 或 12/10( 一 ) 召開第三次會議。

八、臨時動議

九、散會

第七屆第二次教育訓練委員會
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未提供

第七屆第二次國際暨兩岸交流委員會
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28 「介入影像」專欄

本期案例

 【案例】

81歲男性抱怨咳嗽以及呼吸困難，下肢水腫，接受 CXR以及 CT檢查如附圖

介入影像專欄 

高雄醫學大學附設醫院 心臟內科 朱俊源醫師 
 
81 歲男性抱怨咳嗽以及呼吸困難，下肢水腫，接受 CXR 以及 CT 檢查如附圖 ? 
 
試問  
請問診斷為何 
介入治療能否改善 
 
附圖 
 

  

 
 

 

 
 

 【試問】

請問診斷為何？介入治療能否改善？
高醫附醫 朱俊源醫師 / 林治瑩放射師
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上期解答

 【試問】

What is the diagnosis?
臺大醫院 蔡承烜醫師
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 【答案】

Right side aortic arch with aberrant left subclavian artery. 
The CXR showed unusual aortic shadow on right heart border. The aortography demonstrated the 
descending aorta. After manipulating the Terumo wire through the aortic arch and to the ascending aorta 
(Figure 4A and 4B), we can deliver the left Judkins catheter and right Judkins catheter for selective 
angiography. However, percutaneous coronary intervention through left radial artery become impossible 
due to extreme tortuous route. Therefore, percutaneous coronary intervention was performed through right 
femoral artery. The course of aorta was demonstrated by 0.035 inches wire before intervention (Figure 4 C). 
The reconstruction CT angiogram of aorta (Figure 5) confirmed the diagnosis of right side aortic arch with 
aberrant left subclavian artery. The Right-sided aortic arch is a rare anatomical variant present in about 0.1% 
of the adult population. It is classified into three types; type 1, the major arteries branching out from the 
arch are the left innominate artery, followed by the right common carotid and right subclavian arteries. In 
type 2, the right-sided arch is found with aberrant left subclavian artery as seen in this case; and in type 3, 
the left subclavian artery is isolated and does not attach to the aorta.
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BACKGROUND
Balloon pulmonary angioplasty(BPA) has become an alternative therapy for patients with chronic 
thromboembolic pulmonary hypertension who are ineligible for pulmonary endarterectomy. We 
retrospectively investigated intravascular ultrasound measurements to elucidate how the lumen enlarges 
immediately after BPA.

Methods and Results
A total of 326 lesions in 71 patients with chronic thromboembolic pulmonary hypertension were analyzed. 
The cross-sectional areas (CSAs) of the external elastic membrane and lumen measured by intravascular 
ultrasound before and after BPA were assessed for each lesion type (type A, ring-like stenosis lesions; 
type B, web lesions; type C, subtotal occlusion lesions). Comparing the lesion types, the proportion of the 
area occupied by fibrous tissue was smallest in the type A lesions and largest in the type C lesions. The 
mean lesion lumen CSA was increased after BPA because of an increase in external elastic membrane CSA 
(from 23.2±12.9 to 27.2±14.3 mm2; P<0.001) with a slight decrease in fibrous tissue plus media CSA (from 
17.7±11.7 to 17.3±11.1 mm2; P<0.001). The change in lumen CSA correlated strongly with the change in 
external elastic membrane CSA (r2=0.762; P<0.001). 

Conclusions 
Lumen enlargement immediately after BPA was obtained by the overall vessel expansion induced by a 
stretch of the arterial wall. In addition, the amount of fibrous tissue depended on each lesion type. Thus, it 
might be beneficial to change the balloon size to correspond with the lesion type.

Vessel Stretching Is a Cause of Lumen 
Enlargement Immediately After Balloon Pulmonary 
Angioplasty: Intravascular Ultrasound Analysis in 
Patients With Chronic Thromboembolic Pulmonary 
Hypertension
Shimokawahara H, et al. Circ Cardiovasc Interv. 2018 Apr;11(4):e006010. 
doi: 10.1161/CIRCINTERVENTIONS.117.006010.
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肺動脈氣球擴張術 (Balloon pulmonary angioplasty, BPA) 已成為不適合接受肺動脈內膜切除術
(Pulmonary endarterectomy, PEA) 慢性血栓栓塞性肺動脈高血壓 (Chronic Thromboembolic Pulmonary 
Hypertension, CTEPH) 患者的替代療法。與 PEA 不同，BPA 無法從血管壁清除纖維組織，但目前還
不完全了解接受簡單 BPA治療後管腔是如何立即擴大，本研究試圖回答這個問題。使用血管內超音波
(Intravascular ultrasound, IVUS)來測量管腔內徑，回溯性的分析 BPA治療前後的管腔變化，同時研究
肺動脈血管壁病灶處的變化。

方法

自 2012 年 1 月 至 2013 年 1 月， 無 法 接 受 手 術 的 CTEPH 患 者 在 National Hospital Organization 
Okayama Medical Center接受 BPA治療之前後，使用 Eagle Eye Platinum導管，在病灶前後 10mm距離
區間內，進行 IVUS掃描，排除太嚴重狹窄、無法通過 IVUS導管的病灶以及 type E tortuous lesion。
使用 Volcano s5 Imaging System進行後續影像分析，藉由 ChromaFlo分辨管腔與纖維組織的邊界，使
用外彈性膜與管腔相減的橫截面積 (cross-sectional area, CSA)來計算中膜與纖維組織的橫截面積 (EEM 
CSA – lumen CSA = FT+M CSA)，以此代表纖維組織總量 (圖一 )，並在 6個月以及一年後進行右心導
管追蹤，BPA的治療效益使用 WHO functional class、brain natriuretic peptide (BNP)，六分鐘行走距離
以及右心導管參數來評估。

結果

最後共收錄 71位患者進行 202次 BPA，IVUS分析 326個病灶 (包含 type A, ring-like stenosis lesions; 
type B, web lesions; type C, subtotal occlusion lesions，如圖二 )。患者平均年齡 63.5歲，大多數 WHO 
functional class III，平均肺動脈壓 40mmHg。接受BPA後基礎、6個月和 12個月臨床參數差異如 (表一 )。
CTEPH病灶特徵如 (表二 )，右肺佔 70.2%，type B lesion佔 IVUS分析 80%，平均氣球大小 4.0mm。
BPA術後 WHO functional class、BNP，六分鐘行走距離都獲得改善，除了 cardiac index以外的右心導
管參數也有進步。纖維組織總量在 type A最小 ( 65.5%±10.0%)，在 type C (82.8%±9.9%)如 (圖三 )。
BPA後，平均病灶管腔橫截面積的增加來自於外彈性膜橫截面積增加 (從 23.2±12.9到 27.2±14.3 mm2; 
P <0.001)，以及中膜與纖維組織的橫截面積稍微減少 (從 17.7±11.7到 17.3±11.1; P <0.001)如 (圖四 )。
病灶管腔橫截面積變化與外彈性膜橫截面積變化呈現強烈相關 (r2 = 0.762; P <0.001)如 (圖五 )。

討論

CTEPH肺動脈病灶管腔擴大能改善肺血管阻力以及臨床症狀。本研究是第一個用 IVUS研究 BPA後病
灶變化，結果可以歸納為三點：(1) BPA後病灶管腔擴大主要是由於血管壁展延，以及輕微擠壓纖維組織；
(2) 纖維組織總量在各型態病灶不同；(3)IVUS可以視為選擇氣球尺寸的標準工具。

本研究發現病灶管腔橫截面積變化與外彈性膜橫截面積變化呈現強烈相關，纖維組織會被推向管腔一側

而網狀結構會被破壞。不同於冠狀動脈氣球擴張，CTEPH的病灶是包含堅硬成分的纖維組織，並不是
軟斑塊或新鮮血栓。本研究發現中膜與纖維組織的橫截面積變化與病灶管腔橫截面積變化相關性微弱。

BPA相關的肺損傷的常見併發症，成因是氣球擴張造成血管壁出血。本研究顯示，不同型態病灶纖維組
織在管腔的比重不同，纖維組織總量越大則需要所需要的血管壁展延則越大，但這可能造成血管壁傷害

或肺損傷，因此選用比肺動脈管徑小的氣球是必要的，特別是 type C lesion。

肺動脈氣球擴張術後血管壁展延是管腔擴大的原因： 
慢性血栓栓塞性肺動脈高血壓患者的血管內超音波分析。

編譯：高雄醫學大學附設醫院 心臟內科 朱俊源醫師
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在 BPA中觀察 IVUS成功的機會相對於冠狀動脈介入治療的 97.3%來說是偏低的，其中有 28.3%病灶
我們無法施行 IVUS，這也是 IVUS 用於 BPA 的一項限制。另外，要在同一處病灶重複施行 IVUS 也
是困難的，因為較少 reproducible landmarks，例如鈣化沉積。心跳以及呼吸運動會影響肺血管，造成
IVUS導管擺動以及操作困難，IVUS-guide BPA用於選擇 balloon size，考慮到低成功率，這將是理想
但不切實際的。

本研究的限制包含數項，第一個是單中心較少個案數的回溯性研究。第二個是僅有 44.4%病灶能在 BPA
前後施行 IVUS分析，這也是本研究的主要限制。第三個是 type D和 type E病灶從本研究排除，這類
病灶 BPA造成管腔擴大的機轉依然未明。第四個是僅研究 IVUS單一切面而不是全程。最後一個則是
只有分析 BPA前後病灶 IVUS，沒有追蹤後續 IVUS資料。

結論

BPA後病灶管腔的立即擴大，主要來自於整體血管壁的延展擴張。纖維組織總量與各種型態的病灶有
關，所以根據病灶的種類來改變 balloon size是有助益的。

3  Shimokawahara et al  Vessel Stretching After BPA: IVUS Study

linear mixed effect models were also used to assess the difference 
of 6-minute walk distance, brain natriuretic peptide, cardiac index, 
and pulmonary vascular resistance. In both the linear mixed effect 
models and generalized linear mixed effect models, patients were 
treated as random effect variables. The Bonferroni correction was 
applied to correct for multiple testing between the 3 time points. 
WHO functional class is expressed as the median and number of 
patients in each class, and changes in WHO functional class were 
evaluated using the Friedman test. Comparisons of the percentage 
of the area occupied by fibrous tissue between the 3 lesion types 
were performed using the Kruskal–Wallis test. Comparisons of ab-
solute change in each CSA before and after BPA were performed 
using the Wilcoxon signed-rank test for each continuous variable. 
The correlation between the change in EEM CSA and FT+M CSA 
and the change in lumen CSA was analyzed using the Spearman 
rank correlation coefficient. All analyses were performed with IBM 
SPSS Statistics 20 (IBM, Armonk, NY). Statistical significance 
was defined as P<0.05.

Results
Patients’ Baseline Characteristics
From January 2012 to January 2013, we consecutively per-
formed 220 BPA procedures for 73 patients with CTEPH 
who were ineligible for PEA (Figure I in the Data Supple-
ment). Eighteen BPA procedures for 2 patients were excluded 
because all the lesions in both lungs consisted of type E lesions. 
Therefore, 202 BPA procedures for 71 patients with CTEPH 
were enrolled in this study. One patient had residual pulmo-
nary hypertension after PEA. Baseline patient characteristics 
are shown in Table 1. The mean age was 63.5 (range: 30–83) 
years old at the time of the first BPA procedure. The mean 
duration between diagnosis and study entry was 38.4±40.8 
months. Most patients were in the WHO functional class III 
and had severe hemodynamics with mean PAP exceeding 40 
mm Hg. Fifty-four patients (76.1%) were treated with at least 
1 specific pulmonary vasodilator and 26 (48.1%) of them 
received combination therapy.

Outcomes and Complications of BPA
The clinical parameters before BPA and 6 months and 1 year 
after the final BPA procedure are summarized in Table 1. 
WHO functional class, 6-minute walk distance, and plasma 
brain natriuretic peptide levels were improved after BPA. All 
the hemodynamic parameters, except for cardiac index, were 
also improved after BPA. The improvements of these param-
eters were maintained at follow-up.

Figure 1. Representative cross-sectional intravascular ultrasound (IVUS) images before and immediately after balloon pulmonary angio-
plasty (BPA). A, IVUS image before BPA. The external elastic membrane (EEM; representing the border between the hypoechoic media 
and hyperechoic adventitia) is indicated by the blue line, and the lumen area (the abrupt transition from the echo-lucent zone and the area 
with blood flow) is indicated by the green line. The cross-sectional areas (CSA) within these borders were then measured as lumen CSA. 
The fibrous tissue plus media (FT+M) CSA was calculated as EEM CSA minus lumen CSA. Lumen CSA was 3.4 mm2, EEM CSA was 36.5 
mm2, and FT+M CSA was 33.1 mm2 before BPA. B, IVUS image after BPA. Lumen CSA was enlarged to 11.0 mm2 (area surrounded by 
the green line) after BPA because of the enlargement of EEM CSA to 43.8 mm2 (area surrounded by the blue line). The fibrous tissue was 
slightly compressed to the vessel wall to 32.8 mm2 immediately after BPA.

Table 1. Clinical and Hemodynamic Parameters Before, 6 
Months, and 1 Year After the Final BPA Procedure

 Before 6 mo After 1 y After

Patient number (n) 71 62 64

WHO FC (median) III II* II*

        I, n (%) 0 (0) 13 (21) 23 (36)

        II, n (%) 12 (17) 46 (74) 40 (63)

        III, n (%) 45 (63) 3 (5) 1 (1)

        IV, n (%) 14 (20) 0 (0) 0 (0)

6MWD, m 248.9±139.5 375.8±105.5* 402.5±98.6*

BNP, pg/mL 178.2±256.1 32.5±29.3* 29.6±26.8*

sPAP, mm Hg 76.3±18.5 39.3±7.1* 37.5±7.6*

mPAP, mm Hg 43.7±10.9 24.0±4.30* 22.6±4.8*

CI, L/min per m2 2.8±0.8 2.8±0.6 2.6±0.6

PVR, dyne∙sec∙cm−5 701.3±310 302.8±109.9* 304.4±105.8*

Values other than patient number and WHO functional class (FC) are expressed 
as mean±SD. WHO FC is presented as the median and number of patients in each 
class. 6MWD indicates 6-minute walking distance; BNP, brain natriuretic peptide; 
BPA, balloon pulmonary angioplasty; CI, cardiac index; mPAP, mean pulmonary 
arterial pressure; PVR, pulmonary vascular resistance; sPAP, systolic pulmonary 
arterial pressure; and WHO FC, World Health Organization functional class.

*P<0.001 vs before BPA.
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In the 202 BPA procedures, pulmonary injury after 
BPA, characterized by hypoxia and newly developed chest 
radiographic opacities, occurred in 36 procedures (17.8%) 
and hemosputum occurred in 34 procedures (16.8%). Two 
BPA procedures in 2 patients required intratracheal intuba-
tion and mechanical ventilator support because of severe 
pulmonary injury after BPA. One of them rapidly improved 
and could be extubated the next day after BPA. Another 
patient required percutaneous cardiopulmonary support to 
maintain oxygenation and died in the hospital because of 
a deterioration of right heart failure 12 days after the final 
BPA procedure.

Lesion and Procedural Characteristics
We enrolled 735 lesions during this study period, and 326 of 
these (44.4%) were analyzed by IVUS before and immedi-
ately after BPA (Table 2; Figure I in the Data Supplement). 
We could only analyze type A: ring-like stenosis lesions, type 
B: web lesions, and type C: subtotal occlusion lesions via 
IVUS. The remaining lesions could not be analyzed by IVUS 
because of the following reasons. The IVUS catheter could 
not pass 158 lesions (including 23 type D [total occlusion] 
lesions) because of severe stenosis. Fifty lesions had too sharp 
branch angles to deliver the IVUS catheter. We could not per-
form IVUS in 14 lesions after BPA because of clinical insta-
bility, such as cough or hemosputum, and desaturation during 
BPA. In 187 lesions, we could not detect the same pre-BPA 
anatomic position after BPA because of the absence of land-
marks and poor imaging reproducibility.

The characteristics of target lesions and BPA procedures 
are shown in Table 2. The BPA-targeted lesions were pre-
dominantly distributed in the right lung (70.2%) compared 
with the left lung (29.8%). Thromboembolic type B lesions 

were observed more frequently than other lesion types and 
accounted for ≈80% of all the lesions. The median balloon 
size was 4.0 mm (range: 2.0–8.0 mm), and average balloon-
to-artery ratio was 0.73 (range: 0.25–1.36).

Difference of IVUS Images Among Lesion Types
Figure 2 shows the representative angiographic and IVUS 
images before and immediately after BPA between the lesion 
types. In the type A lesion, the IVUS image immediately after 
BPA showed a larger lumen area because of overall vessel 
stretching (Figure 2A). In the type B lesion, the enlargements 
of the lumen area at the lesion site were because of overall ves-
sel stretching and structural destruction of fibrous tissue with 
recanalized channels forced to one side of the vessel lumen, 
and a lumen was newly formed by the BPA (Figure 2B). In the 
type C lesion, the amount of fibrous tissue was larger than for 
other lesion types, and the enlargement of the lumen area was 
also because of a combination of vessel stretching and minor 
compression of the fibrous tissue (Figure 2C).

To elucidate the difference in the amount of fibrous tis-
sue on planar images between lesion types, we evaluated the 
IVUS measurements in 326 lesions based on each lesion type. 
The percentage of the area occupied by fibrous tissue, calcu-
lated as FT+M CSA divided by EEM CSA, depended on each 
lesion type. The amount of fibrous tissue was the smallest in 
type A, 65.5%±10.0%, intermediate in type B, 72.5%±12.2%, 
and the largest in type C, 82.8%±9.9% (Figure 3).

IVUS Measurements Before and Immediately  
After BPA
We evaluated the change of lumen CSA, EEM CSA, and 
FT+M CSA before and immediately after BPA (Figure 4). 
After BPA, the mean lesion lumen CSA increased from 
5.5±3.3 to 9.9±5.1 mm2 (P<0.001). An increase in mean 
lumen CSA resulted from an increase in mean lesion EEM 
CSA (from 23.2±12.9 to 27.2±14.3 mm2; P<0.001) and a 
slight decrease in mean lesion FT+M CSA (from 17.7±11.7 
to 17.3±11.1 mm2; P<0.001). We also evaluated the change 
of these parameters on IVUS before and immediately after 
BPA according to lesion type. Although FT+M CSA in type 
A lesions did not change (from 12.7±10.0 to 12.8±9.8 mm2; 
P=0.64), the mean lesion lumen CSA increased from 5.9±3.1 
to 9.9±5.4 mm2 (P<0.001) with an increase in mean lesion 
EEM CSA (from 18.5±12.7 to 22.7±14.6 mm2; P<0.001). 
Regarding type B and C lesions, an increase in mean lumen 
CSA (type B: from 5.7±3.4 to 9.9±5.1 mm2, P<0.001; type 
C: from 4.0±1.9 to 9.5±5.2 mm2, P<0.001) resulted from an 
increase in mean lesion EEM CSA (type B: from 22.7±11.7 
to 26.5±13.2 mm2, P<0.001; type C: from 29.5±18.0 to 
34.4±18.8 mm2, P<0.001) and a slight decrease in mean 
lesion FT+M CSA (type B: from 17.0±10.2 to 16.6±9.9 mm2, 
P<0.001; type C: from 25.5±17.4 to 24.9±15.5 mm2, P=0.04). 
This result might reflect the smaller amount of fibrous tissue 
in type A lesions than those of other lesion types. In addition, 
the change in lumen CSA correlated strongly with the change 
in EEM CSA (r2=0.762; P<0.001; Figure 5), whereas, there 
was only a weak correlation between the change in lumen 
CSA and FT+M CSA (r2=0.064; P<0.001; Figure II in the 
Data Supplement).

Table 2. Lesion and Procedural Characteristics

 n (%)

Total no. of treated lesions 735

   Excluded lesions unable to perform IVUS 409 (55.6)

        Unable to perform IVUS before BPA

        Too severe stenosis 135 (18.4)

        Type D lesions 23 (3.1)

        Too sharp branch angle 50 (6.8)

        Unable to perform IVUS after BPA

        Complications during BPA 14 (1.9)

        Difficulty of IVUS analysis

        Difficulty of identification of the same anatomic position 187 (25.4)

   Included IVUS-analyzed lesion type 326 (44.4)

        Type A; ring-like stenosis lesion 25 (3.4)

        Type B; web lesion 261 (35.5)

        Type C; subtotal occlusion lesion 40 (5.4)

   Median balloon size, mm 4.0

   Balloon-to-artery ratio 0.73±0.18

Values are expressed mean±SD or n (%) unless otherwise specified. BPA 
indicates balloon pulmonary angioplasty; and IVUS, intravascular ultrasound.
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Discussion
It is apparent that lumen enlargement in stenotic or obstructed 
lesions within pulmonary arteries leads to the reduction of 
pulmonary vascular resistance and improvement of clinical 
status after BPA for patients with CTEPH.7 However, how 
lumens enlarge immediately after BPA by only the dilating 
balloon has not been studied in detail. To our knowledge, this 
is the first study to analyze IVUS data of pulmonary arter-
ies after BPA. This study showed that (1) lumen enlargement 
immediately after BPA is mainly because of overall vessel 
stretching with minor compression of the fibrous tissue, and 
(2) the percentage of the lumen area occupied by fibrous tis-
sue depended on each lesion type, and (3) IVUS could never 
become a standard tool to select balloon size because of its 
high frequency of inability to perform.

In coronary balloon angioplasty, vessel expansion or 
stretching produced by tears, cracks, and dissection of the 
vessel wall is a predominant mechanism of lumen enlarge-
ment.10,11 This seems reasonable because cracks and dissec-
tions of the vessel intima and media allow the entire vessel to 
be stretched; with the vessel no longer constrained by dense, 
fibrocalcific plaque after the balloon inflation. In the pres-
ent study, changes in the lumen CSA of pulmonary arteries 
strongly correlated with changes in EEM CSA. Thus, lumen 
enlargement immediately after BPA would be mainly because 
of vessel stretching. Because we could not evaluate the cracks 
or dissections of pulmonary arteries in the present analysis, 
we do not know whether they occurred at the BPA-treated 
sites. However, we observed by IVUS images that the fibrous 
tissue was forced to one side of the vessel lumen with the dis-
ruption of the meshwork structure (Figure 2B). We also pre-
viously reported pathological findings in lesions after BPA, 
where balloon dilatation caused the dissection of the tunica 
media in treated sites.17 In another patient, the fibrous tissue 
with recanalized channels was forced to one side of the vessel 

lumen, and a lumen was newly formed by BPA without dis-
section of the vessels.18 These reports suggest that dissection 
or cracks in targeted vessels may help enlargement although 
this was unobserved with IVUS.

The analysis of IVUS images after coronary balloon 
angioplasty has also revealed that lumen enlargement is 
because of plaque reduction, such as compression and plaque 
redistribution, depending on the device and plaque composi-
tion.12,19 Among them, plaque reduction by compression or 
expression of soft lipid-rich components from the plaque into 
the lumen or adjacent segments of the vessel wall is consid-
ered to be one of the important mechanisms of lumen enlarge-
ment.12,19 Because we evaluated the fibrous tissue only at a 

Figure 2. Representative angiographic and intravascular ultrasound (IVUS) images before and immediately after balloon pulmonary 
angioplasty (BPA) between lesion types. A–C, the upper left panel shows the pulmonary angiography before balloon pulmonary 
angioplasty (BPA) while the upper right panel shows pulmonary angiography immediately after BPA. The lower left panel shows 
the IVUS image (corresponding to the white arrow in the upper left panel) before BPA. The lower right panel shows the IVUS image 
(corresponding to the white arrow in the upper right panel) after BPA. Scale bars: 1.0 mm. A, Type A. IVUS image immediately after 
BPA shows a larger lumen area because of overall vessel expansion. B, Type B. The lumen area at the lesion site enlarged after BPA 
because of overall vessel expansion and structural destruction of fibrous tissue with a compression of the fibrous tissue and other 
microchannels of vessels. C, Type C. The enlargement of the lumen area was because of vessel expansion with a slight compression 
of the fibrous tissue.

Figure 3. The percentage of the area occupied by the fibrous tis-
sue in each lesion type. The percentage of the area occupied by 
the fibrous tissue was significantly different between each lesion 
type (type A, 65.5%±10.0%; type B, 72.5%±12.2%; type C, 
82.8%±9.9%; P<0.001).
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linear mixed effect models were also used to assess the difference 
of 6-minute walk distance, brain natriuretic peptide, cardiac index, 
and pulmonary vascular resistance. In both the linear mixed effect 
models and generalized linear mixed effect models, patients were 
treated as random effect variables. The Bonferroni correction was 
applied to correct for multiple testing between the 3 time points. 
WHO functional class is expressed as the median and number of 
patients in each class, and changes in WHO functional class were 
evaluated using the Friedman test. Comparisons of the percentage 
of the area occupied by fibrous tissue between the 3 lesion types 
were performed using the Kruskal–Wallis test. Comparisons of ab-
solute change in each CSA before and after BPA were performed 
using the Wilcoxon signed-rank test for each continuous variable. 
The correlation between the change in EEM CSA and FT+M CSA 
and the change in lumen CSA was analyzed using the Spearman 
rank correlation coefficient. All analyses were performed with IBM 
SPSS Statistics 20 (IBM, Armonk, NY). Statistical significance 
was defined as P<0.05.

Results
Patients’ Baseline Characteristics
From January 2012 to January 2013, we consecutively per-
formed 220 BPA procedures for 73 patients with CTEPH 
who were ineligible for PEA (Figure I in the Data Supple-
ment). Eighteen BPA procedures for 2 patients were excluded 
because all the lesions in both lungs consisted of type E lesions. 
Therefore, 202 BPA procedures for 71 patients with CTEPH 
were enrolled in this study. One patient had residual pulmo-
nary hypertension after PEA. Baseline patient characteristics 
are shown in Table 1. The mean age was 63.5 (range: 30–83) 
years old at the time of the first BPA procedure. The mean 
duration between diagnosis and study entry was 38.4±40.8 
months. Most patients were in the WHO functional class III 
and had severe hemodynamics with mean PAP exceeding 40 
mm Hg. Fifty-four patients (76.1%) were treated with at least 
1 specific pulmonary vasodilator and 26 (48.1%) of them 
received combination therapy.

Outcomes and Complications of BPA
The clinical parameters before BPA and 6 months and 1 year 
after the final BPA procedure are summarized in Table 1. 
WHO functional class, 6-minute walk distance, and plasma 
brain natriuretic peptide levels were improved after BPA. All 
the hemodynamic parameters, except for cardiac index, were 
also improved after BPA. The improvements of these param-
eters were maintained at follow-up.

Figure 1. Representative cross-sectional intravascular ultrasound (IVUS) images before and immediately after balloon pulmonary angio-
plasty (BPA). A, IVUS image before BPA. The external elastic membrane (EEM; representing the border between the hypoechoic media 
and hyperechoic adventitia) is indicated by the blue line, and the lumen area (the abrupt transition from the echo-lucent zone and the area 
with blood flow) is indicated by the green line. The cross-sectional areas (CSA) within these borders were then measured as lumen CSA. 
The fibrous tissue plus media (FT+M) CSA was calculated as EEM CSA minus lumen CSA. Lumen CSA was 3.4 mm2, EEM CSA was 36.5 
mm2, and FT+M CSA was 33.1 mm2 before BPA. B, IVUS image after BPA. Lumen CSA was enlarged to 11.0 mm2 (area surrounded by 
the green line) after BPA because of the enlargement of EEM CSA to 43.8 mm2 (area surrounded by the blue line). The fibrous tissue was 
slightly compressed to the vessel wall to 32.8 mm2 immediately after BPA.

Table 1. Clinical and Hemodynamic Parameters Before, 6 
Months, and 1 Year After the Final BPA Procedure

 Before 6 mo After 1 y After

Patient number (n) 71 62 64

WHO FC (median) III II* II*

        I, n (%) 0 (0) 13 (21) 23 (36)

        II, n (%) 12 (17) 46 (74) 40 (63)

        III, n (%) 45 (63) 3 (5) 1 (1)

        IV, n (%) 14 (20) 0 (0) 0 (0)

6MWD, m 248.9±139.5 375.8±105.5* 402.5±98.6*

BNP, pg/mL 178.2±256.1 32.5±29.3* 29.6±26.8*

sPAP, mm Hg 76.3±18.5 39.3±7.1* 37.5±7.6*

mPAP, mm Hg 43.7±10.9 24.0±4.30* 22.6±4.8*

CI, L/min per m2 2.8±0.8 2.8±0.6 2.6±0.6

PVR, dyne∙sec∙cm−5 701.3±310 302.8±109.9* 304.4±105.8*

Values other than patient number and WHO functional class (FC) are expressed 
as mean±SD. WHO FC is presented as the median and number of patients in each 
class. 6MWD indicates 6-minute walking distance; BNP, brain natriuretic peptide; 
BPA, balloon pulmonary angioplasty; CI, cardiac index; mPAP, mean pulmonary 
arterial pressure; PVR, pulmonary vascular resistance; sPAP, systolic pulmonary 
arterial pressure; and WHO FC, World Health Organization functional class.

*P<0.001 vs before BPA.
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single planer image along the length of each lesion without 
analyzing them longitudinally in the present analysis, the 
involvement of the redistribution of the fibrous tissue in the 
lumen enlargement at the BPA-treated sites remains unclear. 
In contrast to the coronary balloon angioplasty, the main com-
ponent of lesions within the pulmonary vessels in CTEPH is 
not the soft plaque or fresh thrombus but fibrous tissue, which 
consists of a hard component rich in fibrous elements.20,21 In 
the present study, the correlation between the change of lumen 
CSA and the change of FT+M CSA was weak, and the lumen 
enlargement after BPA did not notably depend on the com-
pression of fibrous tissue. Our results indicated that the lumen 
enlargement in BPA differed from that of coronary balloon 
angioplasty.

The most frequent and characteristic complication of BPA 
is BPA-related pulmonary injury.13 One of the causes of this 
complication would be oozing hemorrhage from vessel injury 
at the ballooning site.13 The present study revealed that the 
percentage of lumen area occupied by fibrous tissue differed 
depending on lesion type. The larger the amount of fibrous 
tissue, the greater the vessel stretch needed to obtain the same 
lumen area; this would lead to the dissection of pulmonary 
vessels and could cause pulmonary injury. A previous report 
of a high incidence of BPA-related pulmonary injury in the 
type C lesion seems to support this hypothesis.13 To reduce 

the risk of BPA-related pulmonary injury, the use of a balloon 
with a diameter smaller than the vessel diameter at the lesion 
is necessary, especially for type C lesions.

Figure 4. Change of intravascular ultrasound measurements before and immediately after balloon pulmonary angioplasty (BPA) according 
to lesion type. The lumen cross-sectional area (CSA) and external elastic membrane (EEM) CSA significantly increased (lumen CSA: from 
5.5±3.3 to 9.9±5.1 mm2, P<0.001; EEM CSA: from 23.2±12.9 to 27.2±14.3 mm2, P<0.001) while the fibrous tissue plus media (FT+M) CSA 
slightly decreased after BPA in all lesions (from 17.7±11.7 to 17.3±11.1 mm2; P<0.001). The change of these parameters on IVUS before 
and immediately after BPA were also investigated according to lesion type. Although both the lesion lumen CSA and the lesion EEM 
CSA in type A lesions increased immediately after BPA, the lesion FT+M CSA did not significantly change. Regarding type B and type C 
lesions, the lesion lumen CSA and lesion EEM CSA increased with a slight decrease of FT+M CSA. All, all lesions; type A, type A lesions; 
type B, type B lesions; type C, type C lesions. Gray bars, before BPA; and black bars, after BPA.

Figure 5. Correlations between the change in the external elas-
tic membrane (EEM) cross-sectional area (CSA) and change in 
lumen CSA. The change in lumen CSA was positively correlated 
with the change in EEM CSA (r2=0.762; P<0.001).
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single planer image along the length of each lesion without 
analyzing them longitudinally in the present analysis, the 
involvement of the redistribution of the fibrous tissue in the 
lumen enlargement at the BPA-treated sites remains unclear. 
In contrast to the coronary balloon angioplasty, the main com-
ponent of lesions within the pulmonary vessels in CTEPH is 
not the soft plaque or fresh thrombus but fibrous tissue, which 
consists of a hard component rich in fibrous elements.20,21 In 
the present study, the correlation between the change of lumen 
CSA and the change of FT+M CSA was weak, and the lumen 
enlargement after BPA did not notably depend on the com-
pression of fibrous tissue. Our results indicated that the lumen 
enlargement in BPA differed from that of coronary balloon 
angioplasty.

The most frequent and characteristic complication of BPA 
is BPA-related pulmonary injury.13 One of the causes of this 
complication would be oozing hemorrhage from vessel injury 
at the ballooning site.13 The present study revealed that the 
percentage of lumen area occupied by fibrous tissue differed 
depending on lesion type. The larger the amount of fibrous 
tissue, the greater the vessel stretch needed to obtain the same 
lumen area; this would lead to the dissection of pulmonary 
vessels and could cause pulmonary injury. A previous report 
of a high incidence of BPA-related pulmonary injury in the 
type C lesion seems to support this hypothesis.13 To reduce 

the risk of BPA-related pulmonary injury, the use of a balloon 
with a diameter smaller than the vessel diameter at the lesion 
is necessary, especially for type C lesions.

Figure 4. Change of intravascular ultrasound measurements before and immediately after balloon pulmonary angioplasty (BPA) according 
to lesion type. The lumen cross-sectional area (CSA) and external elastic membrane (EEM) CSA significantly increased (lumen CSA: from 
5.5±3.3 to 9.9±5.1 mm2, P<0.001; EEM CSA: from 23.2±12.9 to 27.2±14.3 mm2, P<0.001) while the fibrous tissue plus media (FT+M) CSA 
slightly decreased after BPA in all lesions (from 17.7±11.7 to 17.3±11.1 mm2; P<0.001). The change of these parameters on IVUS before 
and immediately after BPA were also investigated according to lesion type. Although both the lesion lumen CSA and the lesion EEM 
CSA in type A lesions increased immediately after BPA, the lesion FT+M CSA did not significantly change. Regarding type B and type C 
lesions, the lesion lumen CSA and lesion EEM CSA increased with a slight decrease of FT+M CSA. All, all lesions; type A, type A lesions; 
type B, type B lesions; type C, type C lesions. Gray bars, before BPA; and black bars, after BPA.

Figure 5. Correlations between the change in the external elas-
tic membrane (EEM) cross-sectional area (CSA) and change in 
lumen CSA. The change in lumen CSA was positively correlated 
with the change in EEM CSA (r2=0.762; P<0.001).
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Discussion
It is apparent that lumen enlargement in stenotic or obstructed 
lesions within pulmonary arteries leads to the reduction of 
pulmonary vascular resistance and improvement of clinical 
status after BPA for patients with CTEPH.7 However, how 
lumens enlarge immediately after BPA by only the dilating 
balloon has not been studied in detail. To our knowledge, this 
is the first study to analyze IVUS data of pulmonary arter-
ies after BPA. This study showed that (1) lumen enlargement 
immediately after BPA is mainly because of overall vessel 
stretching with minor compression of the fibrous tissue, and 
(2) the percentage of the lumen area occupied by fibrous tis-
sue depended on each lesion type, and (3) IVUS could never 
become a standard tool to select balloon size because of its 
high frequency of inability to perform.

In coronary balloon angioplasty, vessel expansion or 
stretching produced by tears, cracks, and dissection of the 
vessel wall is a predominant mechanism of lumen enlarge-
ment.10,11 This seems reasonable because cracks and dissec-
tions of the vessel intima and media allow the entire vessel to 
be stretched; with the vessel no longer constrained by dense, 
fibrocalcific plaque after the balloon inflation. In the pres-
ent study, changes in the lumen CSA of pulmonary arteries 
strongly correlated with changes in EEM CSA. Thus, lumen 
enlargement immediately after BPA would be mainly because 
of vessel stretching. Because we could not evaluate the cracks 
or dissections of pulmonary arteries in the present analysis, 
we do not know whether they occurred at the BPA-treated 
sites. However, we observed by IVUS images that the fibrous 
tissue was forced to one side of the vessel lumen with the dis-
ruption of the meshwork structure (Figure 2B). We also pre-
viously reported pathological findings in lesions after BPA, 
where balloon dilatation caused the dissection of the tunica 
media in treated sites.17 In another patient, the fibrous tissue 
with recanalized channels was forced to one side of the vessel 

lumen, and a lumen was newly formed by BPA without dis-
section of the vessels.18 These reports suggest that dissection 
or cracks in targeted vessels may help enlargement although 
this was unobserved with IVUS.

The analysis of IVUS images after coronary balloon 
angioplasty has also revealed that lumen enlargement is 
because of plaque reduction, such as compression and plaque 
redistribution, depending on the device and plaque composi-
tion.12,19 Among them, plaque reduction by compression or 
expression of soft lipid-rich components from the plaque into 
the lumen or adjacent segments of the vessel wall is consid-
ered to be one of the important mechanisms of lumen enlarge-
ment.12,19 Because we evaluated the fibrous tissue only at a 

Figure 2. Representative angiographic and intravascular ultrasound (IVUS) images before and immediately after balloon pulmonary 
angioplasty (BPA) between lesion types. A–C, the upper left panel shows the pulmonary angiography before balloon pulmonary 
angioplasty (BPA) while the upper right panel shows pulmonary angiography immediately after BPA. The lower left panel shows 
the IVUS image (corresponding to the white arrow in the upper left panel) before BPA. The lower right panel shows the IVUS image 
(corresponding to the white arrow in the upper right panel) after BPA. Scale bars: 1.0 mm. A, Type A. IVUS image immediately after 
BPA shows a larger lumen area because of overall vessel expansion. B, Type B. The lumen area at the lesion site enlarged after BPA 
because of overall vessel expansion and structural destruction of fibrous tissue with a compression of the fibrous tissue and other 
microchannels of vessels. C, Type C. The enlargement of the lumen area was because of vessel expansion with a slight compression 
of the fibrous tissue.

Figure 3. The percentage of the area occupied by the fibrous tis-
sue in each lesion type. The percentage of the area occupied by 
the fibrous tissue was significantly different between each lesion 
type (type A, 65.5%±10.0%; type B, 72.5%±12.2%; type C, 
82.8%±9.9%; P<0.001).
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single planer image along the length of each lesion without 
analyzing them longitudinally in the present analysis, the 
involvement of the redistribution of the fibrous tissue in the 
lumen enlargement at the BPA-treated sites remains unclear. 
In contrast to the coronary balloon angioplasty, the main com-
ponent of lesions within the pulmonary vessels in CTEPH is 
not the soft plaque or fresh thrombus but fibrous tissue, which 
consists of a hard component rich in fibrous elements.20,21 In 
the present study, the correlation between the change of lumen 
CSA and the change of FT+M CSA was weak, and the lumen 
enlargement after BPA did not notably depend on the com-
pression of fibrous tissue. Our results indicated that the lumen 
enlargement in BPA differed from that of coronary balloon 
angioplasty.

The most frequent and characteristic complication of BPA 
is BPA-related pulmonary injury.13 One of the causes of this 
complication would be oozing hemorrhage from vessel injury 
at the ballooning site.13 The present study revealed that the 
percentage of lumen area occupied by fibrous tissue differed 
depending on lesion type. The larger the amount of fibrous 
tissue, the greater the vessel stretch needed to obtain the same 
lumen area; this would lead to the dissection of pulmonary 
vessels and could cause pulmonary injury. A previous report 
of a high incidence of BPA-related pulmonary injury in the 
type C lesion seems to support this hypothesis.13 To reduce 

the risk of BPA-related pulmonary injury, the use of a balloon 
with a diameter smaller than the vessel diameter at the lesion 
is necessary, especially for type C lesions.

Figure 4. Change of intravascular ultrasound measurements before and immediately after balloon pulmonary angioplasty (BPA) according 
to lesion type. The lumen cross-sectional area (CSA) and external elastic membrane (EEM) CSA significantly increased (lumen CSA: from 
5.5±3.3 to 9.9±5.1 mm2, P<0.001; EEM CSA: from 23.2±12.9 to 27.2±14.3 mm2, P<0.001) while the fibrous tissue plus media (FT+M) CSA 
slightly decreased after BPA in all lesions (from 17.7±11.7 to 17.3±11.1 mm2; P<0.001). The change of these parameters on IVUS before 
and immediately after BPA were also investigated according to lesion type. Although both the lesion lumen CSA and the lesion EEM 
CSA in type A lesions increased immediately after BPA, the lesion FT+M CSA did not significantly change. Regarding type B and type C 
lesions, the lesion lumen CSA and lesion EEM CSA increased with a slight decrease of FT+M CSA. All, all lesions; type A, type A lesions; 
type B, type B lesions; type C, type C lesions. Gray bars, before BPA; and black bars, after BPA.

Figure 5. Correlations between the change in the external elas-
tic membrane (EEM) cross-sectional area (CSA) and change in 
lumen CSA. The change in lumen CSA was positively correlated 
with the change in EEM CSA (r2=0.762; P<0.001).
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IMPORTANCE
Despite the absence of data from randomized clinical trials, professional societies recommend inferior 
vena cava (IVC) filters for patients with venous thromboembolic disease (VTE) and a contraindication 
to anticoagulation therapy. Prior observational studies of IVC filters have suggested a mortality benefit 
associated with IVC filter insertion but have often failed to adjust for immortal time bias, which is the 
time before IVC filter insertion, during which death can only occur in the control group. 

OBJECTIVE: 
To determine the association of IVC filter placement with 30-day mortality after adjustment for immortal 
time bias. 

DESIGN, SETTING, AND PARTICIPANTS:
This comparative effectiveness, retrospective cohort study used a population-based sample of hospitalized 
patients with VTE and a contraindication to anticoagulation using the State Inpatient Database and the 
State Emergency Department Database, part of the Healthcare Cost and Utilization Project of the Agency 
for Healthcare Research and Quality, from hospitals in California (January 1, 2005, to December 31, 
2011), Florida (January 1, 2005, to December 31, 2013), and New York (January 1, 2005, to December 31, 
2012). Data analysis was conducted from September 15, 2015, to March 14, 2018. 

EXPOSURE:

Inferior vena cava filter placement. 

MAIN OUTCOMES AND MEASURES:
Multivariable Cox proportional hazard models were constructed with IVC filters as a time-dependent 
variable that adjusts for immortal time bias. The Cox model was further adjusted using the propensity 
score as an adjustment variable. 

RESULTS:
Of 126 030 patients with VTE, 61 281 (48.6%) were male and the mean (SD) age was 66.9 (16.6) years. 
In this cohort, 45 771 (36.3%) were treated with an IVC filter, whereas 80 259 (63.7%) did not receive 
a filter. In the Cox model with IVC filter status analyzed as a time-dependent variable to account for 
immortal time bias, IVC filter placement was associated with a significantly increased hazard ratio of 30-
day mortality (1.18; 95% CI, 1.13-1.22; P < .001). When the propensity score was included in the Cox 
model, IVC filter placement remained associated with an increased hazard ratio of 30-day mortality (1.18; 
95% CI, 1.13-1.22; P < .001). 

Association of Inferior Vena Cava Filter Placement 
for Venous Thromboembolic Disease and a Con-
traindication to Anticoagulation With 30-Day 
Mortality
Tyson E. Turner, MD, MPH, et al. JAMA Network Open. 2018;1(3):e180452.
doi:10.1001/jamanetworkopen.2018.0452
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CONCLUSIONS AND RELEVANCE: 
After adjustment for immortal time bias, IVC filter placement was associated with increased 30-day 
mortality in patients with VTE and a contraindication to anticoagulation. Randomized clinical trials are 
needed to determine the efficacy of IVC filter placement in patients with VTE and a contraindication to 
anticoagulation.
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靜脈血栓栓塞疾病（VTE）包括肺栓塞（PE）和深層靜脈血栓（DVT），有極高的盛行率與死亡率。
發病率為每 10萬人年約 117例，肺栓塞死亡率至少為 22%。抗凝劑是治療 VTE的基礎，無法使用抗凝
劑的患者，考慮置入下腔靜脈過濾器 (IVC filter)已被各專業學會建議 (包含美國胸科醫學會、美國心臟
協會、介入放射學會、美國放射學會、英國血液病標準治療委員會 )。植入 IVC filter自 1960年開始被
廣泛接受，放置數量也逐年增加。(據統計，1979 至 2005 年間，美國每年放置量由 2,000個成長至每
年超過 10萬個 )。即使近年使用量稍有下降趨勢，在 2014年仍有超過 9萬 6,000筆紀錄。然而，使用
IVC filter對於降低栓塞相關死亡率的統計資料仍不完整。1998年由 Decousus H 發表的文獻 (A clinical 
trial of vena caval filters in the prevention of pulmonary embolism in patients with proximal deep-vein 
thrombosis. N Engl J Med. 1998;338(7):409-415.) 指出，植入 IVC filter 可以減少肺栓塞的症狀，但無法
降低死亡率。2015年由 Patrick Mismetti 發表的可回收式的 IVC filters (Effect of a retrievable inferior 
vena cava filter plus anticoagulation vs anticoagulation alone on risk of recurrent pulmonary embolism: a 
randomized clinical trial.JAMA. 2015;313(16):1627-1635.) ，比較可回收式 IVC filter 併用抗凝劑與單獨
使用抗凝劑，結果發現併用可回收式 IVC filters 沒有降低肺栓塞及相關死亡率。上述兩項隨機對照臨
床試驗，都排除無法使用抗凝劑的病人，而 VTE合併抗凝藥物禁忌症患者，卻是目前各學會建議使用
IVC filter 的唯一建議族群。近年來，有些觀察型研究去釐清 VTE病患植入 IVC filter 對死亡率的影響。
但這些研究在觀察時間及死亡統計有所誤差 : 觀察研究樣本是利用國際疾病分類第九版臨床修訂，凡住
院或是急診就醫診斷編碼有關 VTE，就列入研究樣本，而入院後還持續〝活著的人〞才〝有機會〞進
入 IVC filter組群；但入院還沒接受 IVC filter前所有死亡病人，自然而然地被歸入了對照組。因觀察
時間及統計誤差，導引出沒有 IVC filter 組有較高的死亡率，這個結論令人難以信服。因此， Tyson E. 
Turner 等人利用 2 種不同的統計模組，校正時間誤差，重新審視 IVC filter 對相關死亡率的影響。

方法

本回溯性研究的資料庫，來自州住院病人數據庫（State Inpatient Database, SID）與州急診科數據庫
(State Emergency Department Database)。參與州別與年份為加利福尼亞州 (California；2005 年 1 月 1
日至 2011年 12月 31日 ), 佛羅里達州 (Florida；2005年 1月 1日至 2013年 12月 31日 ) 紐約州 (New 
York；2005年 1月 1日到 2012年 12月 31日 )。收錄的病人族群，是利用搜尋國際疾病分類第九版臨
床修訂 (International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)) 編
碼，將出院主診斷有關靜脈血栓栓塞病及住院期間接受過相關侵入性治療的病人列入。(本研究採用的 
ICD-9-CM 編碼如表格 1)。所有病人資訊保密皆符合華盛頓大學人類研究保護辦公室嚴格規範。

研究群體

年滿 18歲因肺栓塞有、或無合併深層靜脈血栓的病人，排除在此次觀察住院前 12個月因類似情形住院
或是曾放置過 IVC filter。利用 ICD 9-CM 的疾病碼或是治療碼來確認病患的抗凝血劑禁忌症，搜尋期
間為住院前 15天以及全部住院期間 (所採用的疾病及特定治療 ICD-9-CM 編碼如表格 1)，其中包含顱
內出血，其他大出血，血小板減少，活動性胃腸道出血，主動脈剝離，心包疾病，細菌性心內膜炎，先

兆流產，子癇前症和子癇，惡性高血壓，腦外科手術，脊柱手術或脊柱穿刺或眼科手術。一年內 ICD 
9-CM記載有血友病，類血友病 (von Willebrand disease, VWD)和腦動脈瘤也歸於抗凝血藥物禁忌症。
收案排除條件還包括性別缺失，居住其他州、以及住院超過 6個月。

靜脈血栓栓塞疾病合併抗凝劑禁忌患者，植入下腔靜脈
過濾器是否影響 30 天內死亡率 ?

編譯：高雄醫學大學附設醫院 心臟內科 紀乃宇醫師 /許栢超醫師
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下腔靜脈過濾器置入確認與病患資訊

在住院期間，以 ICD 9-CM 編碼 38.7確認病患確有 IVC filter 置入。(病患詳細資料如表格 2)。

統計分析

本篇文獻採用的第一個分析模組是時間相依共變數之 Cox存活分析模型 (multivariable, time-dependent 
Cox model)，用來避免統計上的時間誤差 (immortal time bias)。這個分析方式，可以回推共變數對存活
時間的影響，也可用來預測特定時間的存活機會。所以，置入 IVC filter 族群的觀察時間，不再是放置
後才開始計算，而是由入院日就開始計算。另外採用的變量包含 : 年齡，性別，主要付款人，由急診科
入院，血栓栓塞，顱內出血，其他大出血，血小板低下，活動性胃腸道潰瘍，血友病或類血友病，腦動

脈瘤，主動脈夾層，心包疾病，細菌性心內膜炎，子癇前症和子癇，惡性高血壓，brai 手術，脊椎外科，
眼科手術，充血性心衰竭，瓣膜疾病，肺循環疾病，周邊血管疾病，癱瘓，其他神經系統疾病，慢性阻

塞性肺病，糖尿病，高血壓，甲狀腺功能低下，腎衰竭，肝臟疾病，消化性潰瘍病，淋巴瘤，轉移性癌

症，無轉移的實體癌症，類風濕性關節炎，凝血疾病，肥胖，體重減輕，液體和電解質相關疾病，慢性

失血性貧血，酗酒，藥物濫用，精神病和憂鬱症。

第二個分析模組建構於 Cox 模型下，除原始變量外，再加上傾向分數 (propensity score) 作為附加調
整變量。無論有無植入 IVC filter，觀察時序都由入院日期開始計算，以 30 天內的死亡率當作最重
要的觀察指標 (primary outcome)。該研究利用的統計方法歸納如下 : 連續變數以雙樣本平均數差異 t
檢定 (2-sample t test) 分析；類別型資料以卡方檢定 (χ2 test) 分析；對於過度離散的資料，利用皮爾
森卡方檢定 (Pearson's chi-square test) 與準概度估計法 (quasi-likelihood estimation) 來校正標準誤差
（Standard Error）。P 值小於 0.05 為有意義的統計。分析軟體為 SAS分析系統 (SAS, version 9.3 and 
SAS Enterprise Guide, version 7.1)。

結果

總計有 13萬 2 ,355名患者被篩選入本試驗中，排除資料不完全等條件後，最後有 12萬 6,030名患者
進行回溯性研究 (病患篩選流程圖如圖表 1)。其中 48.6%為男性、平均年齡為 66.9 歲。置放 IVC filter 
有 4萬 5 ,771 (36.3%)名患者。以時間相依共變數之 Cox存活分析模型 (multivariable, time-dependent 
Cox model)，校正病人置入 IVC filler前的觀察時間偏差，發現置入 IVC filter 組有較高的相關死亡率 
（1.18; 95%CI，1.13-1.22; P <.001）。再以傾向評分 (propensity score) 校正後，仍獲得相同結論 (1.18; 
95%CI，1.13-1.22; P <.001）。

討論

本回溯性分析研究發現，VTE合併抗凝劑禁忌症患者，使用下腔靜脈血栓過濾器有較高的 30天內死亡
率。回顧過往文獻，早在 1981年 Greenfield 醫師開始評估 IVC filter放置的效益，他統計至 1980年底，
共有 469 位病患放置 IVC filter，其中還是有 4%患者發生肺栓塞。爾後，IVC filter 每年置入的數量大
幅增加，由 1979年每年 2,000例成長至 2005年每年超過 10萬例。有 2篇隨機臨床試驗文獻討論長期
使用 IVC filter 的結果。 第一篇文獻，由 PREPIC Study Group 進行研究，最初發表於 1998年，隨後於
2005年發表了一份 8年追蹤報告，報告指出植入 IVC filter 可降低有肺栓塞風險，但會增加深層靜脈血
栓風險；對相關死亡率則無影響。可惜的是 PREPIC Study Group 進行的試驗排除了抗凝禁忌症的患者，
而這些病人是最被推薦植入 IVC filter。第二篇由 Mismetti 於 2015年發表，總計 399例肺栓塞病患，
隨機分配於可回收式 IVC filter合併抗凝劑治療或是單獨使用抗凝劑治療兩組。結果發現 3到 6個月內，
肺栓塞復發或深層靜脈血栓生成，兩組並無差異性。這項研究也排除無法使用抗凝劑的病患。實際上，

在過去 5年內，亦有相關文獻探討類似的問題，但觀察時間誤差仍普遍存在，而且納入的抗凝劑禁忌族
群仍嫌不足。反觀本回溯性分析，廣泛納入了各種抗凝劑禁忌的族群，不僅開拓先前文獻不足之處，也

一併校正觀察時間誤差的研究方式。
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限制

過往的研究有幾項限制性 : 第一、IVC filter 是回溯性研究，利用申報的代碼做出的觀察數據。使用診
斷代碼做研究，容易低估事件發生率。此外，回溯性研究可能會受到各類型偏見的影響，即使利用不同

統計或是分析技巧來補救。因此，做出的結論，應該只能被視為一種假設。第二、與 IVC 過濾器相關
的死亡，在統計上也會出現誤差。包括病人在觀察期間反覆住院或進出急診，會被歸入指標住院期間 (但
病人可能是其他原因住院 )。若病人在其他醫院身亡或是跨州死亡，這類的死亡資訊是無法獲得的。第
三，抗凝劑禁忌症，範圍可以是輕微的相對禁忌到嚴重的絕對禁忌，然而卻沒有標準評估模式來判別病

人抗凝劑的禁忌程度、及病人可否嘗試抗凝治療、停用抗凝劑時機或是病人需要使用 IVC filter 的適當
時機。第四、無法確知 IVC filter 在統計期間是在病人體內或是曾經被移除過。

結論

本研究指出，對無法使用抗凝劑的患者，置入 IVC filter後，當校正基礎變異、共病、以及排除統計時
間的誤差後，發現 30 天死亡率較沒有置入 IVC過濾器的患者來的高。當然，我們仍須更多大型的臨床
研究來做判斷。
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Table1. ICD-9- CM  
Diagnosis and Procedure Codes Used to Identify Study Conditions and Procedures 
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Table2. Patient Characteristics 
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Figure 1.  Derivation of the Study Population 

 
DVT indicates deep venous thrombosis; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; IVC, inferior 

vena cava; PE, pulmonary embolism 
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BACKGROUND: 
Elderly patients are at elevated risk of both ischemic and bleeding complications after an acute coronary 
syndrome and display higher on-clopidogrel platelet reactivity compared with younger patients. Prasugrel 
5 mg provides more predictable platelet inhibition compared with clopidogrel in the elderly, suggesting the 
possibility of reducing ischemic events without increasing bleeding.

METHODS: 
In a multicenter, randomized, open-label, blinded end point trial, we compared a once-daily maintenance 
dose of prasugrel 5 mg with the standard clopidogrel 75 mg in patients >74 years of age with acute 
coronary syndrome undergoing percutaneous coronary intervention. The primary end point was the 
composite of mortality, myocardial infarction, disabling stroke, and rehospitalization for cardiovascular 
causes or bleeding within 1 year. The study was designed to demonstrate superiority of prasugrel 5 mg 
over clopidogrel 75 mg.

RESULTS: 
Enrollment was interrupted, according to prespecified criteria, after a planned interim analysis, when 1443 
patients (40% women; mean  age, 80 years) had been enrolled with a median follow-up of 12 months, 
because of futility for efficacy. The primary end point occurred in 121  patients (17%) with prasugrel 
and 121 (16.6%) with clopidogrel (hazard ratio, 1.007; 95% confidence interval, 0.78–1.30; P=0.955). 
Definite/ probable stent thrombosis rates were 0.7% with prasugrel versus 1.9% with clopidogrel (odds 
ratio, 0.36; 95% confidence interval, 0.13–1.00; P=0.06). Bleeding Academic Research Consortium types 2 
and greater rates were 4.1% with prasugrel versus 2.7% with clopidogrel (odds ratio, 1.52; 95% confidence 
interval, 0.85–3.16; P=0.18).

CONCLUSIONS: 
The present study in elderly patients with acute coronary syndromes showed no difference in the primary 
end point between reduced-dose prasugrel and standard-dose clopidogrel. However, the study should be 
interpreted in light of the premature termination of the trial.

Comparison of Reduced-Dose Prasugrel and 
Standard-Dose Clopidogrel in Elderly Patients 
With Acute Coronary Syndromes Undergoing Early 
Percutaneous Revascularization
Savonitto S, et al. Circulation. 2018
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急性冠心症 [acute coronary syndromes (ACS)]病患中大約有三分之一是老年人，然而以往冠心症的研究
中往往年老病患的樣本數不足。直到最近幾個隨機試驗才有收錄年老的病患，而且發現早期介入治療會

比保守治療來得好。這樣的結論確實也在一些觀察數據中發現。

阿斯匹靈 (Aspirin)合併 P2Y12接受器阻斷劑 Clopidogrel，這兩種抗血小板劑已成為急性冠心症治療中
不可或缺的一環，尤其是接受經皮冠狀動脈介入治療 [percutaneous coronary intervention (PCI)]的患者；
另外在一些大型的隨機試驗中發現兩個新的 P2Y12接受器阻斷劑 (Prasugrel跟 ticagrelor)在心肌缺血的
治療有更好的幫助。然而，在年老的患者身上加強抗血小板劑的使用極可能導致出血的風險，因此抗血

小板劑的使用在年老患者的利弊就相當需要好好評估。以目前現有登錄的個案來說，在年老的急性冠心

症患者還是以 Clopidogrel為最常使用的 P2Y12接受器阻斷劑。

根據藥物動力學的資料，5毫克 (mg)的 Prasugrel是可以使用在某些大於 75歲的病患族群，但是目前
並沒有被證實接受經皮冠狀動脈介入治療的急性冠心症年老患者使用低劑量 Prasugrel的成效。在血小
板功能的實驗顯示，年老病患在使用 Clopidogrel的情況下，仍常常會出現高血小板反應 (high platelet 
reactivity) 的現象；在這樣的情況下，如果把 Clopidogrel 換成 5 毫克的 Prasugrel 卻可以得到有效
的血小板抑制效果。在一個血小板功能的試驗中顯示年老非 ST 段上升急性冠心症 [non-ST-elevation 
(NSTE)-ACS]病患比起使用 Clopidogrel，5毫克的 Prasugrel反而有較好而持續的抗血小板效果而且不
會增加出血風險。在隨機試驗 Elderly-ACS 2 試驗中，我們目標是比較接受早期經皮冠狀動脈介入治療
的急性冠心症年老患者在使用 5毫克的 Prasugrel跟 75毫克的 Clopidogrel之間的差異。

方法

Elderly-ACS 2 試驗是一個隨機開放式的試驗，這試驗收錄了義大利 32間醫學中心的病患。收錄條件是
病患必須大於 74歲以上，並且接受經皮冠狀動脈介入治療的 ST段上升（STE）或非 ST段上升急性冠
心症 [non-ST-elevation (NSTE)-ACS]，其中非 ST段上升急性冠心症患者必須符合至少一項下列的條件：
Troponin值是升高的、糖尿病、先前心肌梗塞病史、接受標準治療後仍有大於一次的缺血性徵兆或支
架內血栓產生。但是如果有以下條件的病患則會被排除在外：中風病史、六周內有嚴重的腸胃道出血或

泌尿生殖道出血、入院時血色素小於 10 克 /分升 (g/dL)、血小板數量小於 90000 個 /毫升 (cells/mL)、
次發性的原因造成心肌缺血、正在服用口服抗凝血藥物或者國際標準化比值 (international normalized 
ratio, INR) 大於 1.5、嚴重阻塞性肺疾病、惡性腫瘤、神經學缺損而且沒有規值追蹤或服藥控制。

參與的患者會被一比一隨機分配到 Clopidogrel 組 ( 起始劑量 300 到 600 毫克，接著每天 75 毫克 ) 或
Prasugrel組 (起始劑量 60毫克，接著每天 5毫克 )。

接受立即性經皮冠狀動脈介入治療 (primary PCI)的 ST段上升心肌梗塞患者，藥物在確定疾病診斷之後
就盡速投與，但是試驗的藥物投與時間也可以在冠狀動脈血管攝影完之後或做完經皮冠狀動脈介入治療

之後再盡速給予，特別是有使用糖蛋白 IIb/IIIa接受器阻斷劑 (glycoprotein IIb/IIIa receptor blocker)的
病患。如果接受經皮冠狀動脈介入治療的患者，只給予單線 bivalirudin的情況下，經皮冠狀動脈介入治
療前投與起始劑量的試驗藥物是強烈建議的。針對非 ST段上升急性冠心症患者，隨機分配投與的哪種
試驗藥物是在做完冠狀動脈血管攝影之後才決定，而起始劑量的投與會在經皮冠狀動脈介入治療之前給

予或後續轉送至心臟內科加護病房 (coronary care units)再給予。

接受早期經皮血管重建術的年老冠心症病人在使用減量
的 Prasugrel 跟標準劑量的 Clopidogrel 上的比較

編譯：高雄醫學大學附設醫院 心臟內科 林詩晴醫師
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所有的病患都有給予起始劑量 325毫克的阿斯匹靈 (Aspirin)，之後維持一天 75到 100毫克的劑量。在
試驗中所有患者都建議給予氫離子幫浦阻斷劑 (proton pump inhibitor)。基於病人安全的因素，Prasugrel
組的病人如果後續發生急性缺血性中風的話將停止使用 Prasugrel直到後續停止追蹤。而後續追蹤的部
分，在隨機分配後 30天、6個月跟 12個月都會追蹤病人的狀況。

根據之前 Italian Elderly ACS 試驗，主要終點是死亡率、心肌梗塞、嚴重中風或一年內因為心血管因素
或出血因素住院。次要終點包括心血管死亡的發生率、心肌梗塞或中風、一年內的死亡率、一年內發生

心肌梗塞、一年內出血、一年內發生所有類型的中風、一年內住院天數。可能或確定支架內血栓的定義

是根據 Academic Research Consortium criteria的定義。所有的發生事件都是由 3位不知試驗內容的心臟
科醫師以及 1位不知試驗內容的神經內科醫師來判定。統計分析也藉由不知試驗內容的研究員來做分析。

結果

在 2012 年十一月 15 號到 2017 年一月 25 號期間一共收綠了 1443 個病人，再將這些病人隨機分配到
Clopidogrel 組共 730 人，Prasugrel 組共 713 人 ( 圖 1)。其中 40% 的病患是女性，而病患平均年齡為
80.6±4.5歲。如表 1跟表 2所示，兩組病人的臨床狀況、血管攝影的狀況以及冠狀動脈介入的情形都是
類似的。42%的病人是診斷為 ST段上升心肌梗塞，48%病人是診斷為非 ST段上升心肌梗塞，10%病
人是診斷為非穩定型心絞痛 (unstable angina)。後續追蹤時間的中位數是 12.1個月 (範圍從 3到 13個月 )，
只有 23個病人失去追蹤 (1.46%)。表 3是兩組心導管相關用藥跟出院帶藥，可以看出兩組的用藥也都相
當類似。絕大部分的心導管是從橈動脈來做做介入。四分之三的病人是置放塗藥支架，其中鮮少放置第

一代塗藥支架 (Prasugrel組占了 7.5%，而 Clopidogrel組佔了 5.1%)。92%的病人有合併使用氫離子幫
浦阻斷劑作為出院帶藥。在最後一次追蹤時，Prasugrel組中有 621個病人 (87%)仍接受兩種抗血小板劑，
而 Clopidogrel組中有 682個病人 (93%)接受兩種抗血小板劑。而 Prasugrel組的病人有較高的比例提前
中斷藥物治療 (13%對上 7%)，主要的原因是併發症的產生 (發生率 10.8%對上 6%)。

初級跟次要終點

在 Prasugrel組有 121個病人 (17.0%)發生了主要終點，而 Clopidogrel組也有 121個病人 (16.6%)有發
生 [危險機率 (Hazard ratio): 1.007, 95% 信賴區間落在 0.78到 1.30;P值是 0.95;如圖 2跟表 4所示 ]。
兩組的次分析族群在主要終點並沒有顯著的差異 (圖 3)。根據表 4所示，可以發現兩組在次要終點也沒
有顯著上的差異。

這個試驗中發現 19 個病人 (13%) 發生可能或確定支架內血栓：Prasugrel 組中有五個病人 (0.7%)，而
Clopidogrel組有 14個病人 (1.9%) (危險機率 : 0.36, 95% 信賴區間落在 0.13到 1.00;P值是 0.06)。而表
1中也可以發現 Clopidogrel組的次分析族群都有較高的支架內血栓產生。出血發生率來說，Prasugrel
組是 4.1%而 Clopidogrel組是 2.7%  (危險機率 :1.53, 95% 信賴區間落在 0.85到 3.16;P值是 0.18)。有
一個致命性出血發生在 Prasugrel組內，主要原因是病人意外跌倒造成蛛網膜下腔出血。在 Prasugrel組
一共有 12個病人 (1.7%)接受過輸血，而 Clopidogrel組有 9個人 (1.2%)。

討論

在這個研究中，我們觀察到接受經皮冠狀動脈介入治療的急性冠心症年老病患，使用 5毫克維持劑量
的 prasugrel跟使用標準劑量的 Clopidogrel，發生主要心血管事件的機率是類似的。這樣的結果也適用
於 TRITON-TIMI 38 研究的次分析族群：使用 10毫克 prasugrel的糖尿病以及 ST段上升心肌梗塞 (ST-
segment–elevation myocardial infarction )患者。

然而這樣的結果，還是需要進一步藥物動力學的資料來佐助，而這一部分我們的試驗還在進行。

TRILOGY-ACS試驗跟 GENERATIONS 試驗中，發現 5毫克 prasugrel 比起 75毫克 Clopidogrel雖然有
較高的血小板抑制能力，但是兩者的最大血小板聚集絕對值卻是相差甚小。因此，兩個藥物在臨床結

果上缺乏顯著意義，可能其中部分原因是兩者藥物的血小板抑制效果差異很小。另一個複雜的研究：

ANTARCTIC 試驗嘗試根據血小板抑制檢測來調整跟選擇 P2Y12 接受器阻斷劑，但是對接受經皮冠狀
動脈介入治療的急性冠心症老年病患來說，並沒有看到改善心肌缺血或用藥安全的結果。
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在 TRITON-TIMI 38 試驗也嘗試提出一種假設：隨著支架技術的進步以及心導管術者經驗的增加，這兩
個因素降低了 P2Y12 接受器阻斷劑的影響力。在 TRITON-TIMI 38試驗中觀察到支架內血栓產生的機
率下降，Prasugrel組雖然比 Clopidogrel組發生率低，但是兩者相比並沒有達整體臨床上有意義的效益。
因此，介入技術的增進以及支架材料的進步確實減少缺血事件的發生，而這樣的結果或許跟積極抑制血

小板功能沒有太多的相關。

即便八旬老人家收錄在這次的試驗中，出血事件卻相對低。一部分的原因是因為收案時已排除中風病

史、最近胃腸道出血或泌尿生殖道出血，以及使用口服抗凝血劑這些病患。我們觀察到這次的試驗中，

非 ST段上升急性冠心症患者比起 Elderly ACS 1試驗有比預期來得低的院內出血併發症，這樣的現象
我們認為跟從橈動脈來做介入治療有很大的相關性。這次的試驗中有超過四分之三的病人都是從橈動脈

來做介入，這樣的結果也在 SENIOR試驗中觀察到同樣的結果。出院後年老病患如果使用抗血小板劑的
話，會搭配氫離子幫浦阻斷劑，這樣的作法可以減少腸胃道出血的風險。而最新的治療指引跟專家共識

確實都建議高出血風險的年老患者，如果要使用兩種抗血小板劑要搭配氫離子幫浦阻斷劑 (proton pump 
inhibitor)。

限制

這個試驗在達到主要終點的病人數前就提早結束是這個試驗的限制。因為我們看到了接受經皮冠狀動脈

介入治療的年老患者持續有在改善，因此我們做了一個臨時的主要終點分析，分析對象是持續追蹤一年

的 1000個病患即可。這個分析結果發現綜合事件發生率都低於先前 Italian Elderly ACS 試驗縮預期的
數據。

最終的試驗分析結果因為低於預期的事件發生率和低於預期的患者人數而導致分析結果不是相當可信。

結論

這個試驗發現在在主要終點上，急性冠心症的老年患者使用減半劑量的 Prasugrel 跟標準劑量的
Clopidogrel兩者並沒有顯著的差異。但是，這個試驗有提前終止。但是這個試驗的結果可以提供我們
臨床上的建議：雖然整體臨床上並沒有顯著的差異，但是急性冠心症的年老病患在接受完介入治療之後，

減半劑量 5毫克的 Prasugrel是可以取代 Clopidogrel。
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Helsinki and following the Good Clinical Practice Guidelines. 
All patients provided written informed consent.

Participants were randomly assigned to either clopidogrel 
(300–600 mg loading dose [at investigator discretion] followed 
by 75 mg once daily) or prasugrel (60 mg loading dose followed 
by 5 mg once daily) with a 1:1 allocation using an electronic 
case report form–based randomization (Mediolanum Cardio 
Research, Milan, Italy). Treatment assignment was stratified 
by center and type of ACS (STE versus NSTE) according to a 
complete permutated blocks scheme. Study investigators and 
patients were not masked to treatment allocation, but allo-
cation was concealed to an independent event adjudication 
committee responsible for end point adjudication.

In patients with STEMI undergoing primary PCI, the drugs 
could be given as soon as possible after the diagnosis, yet the 
first administration of the study drug could also take place 
after angiography or soon after PCI (eg, on arrival in the coro-
nary care unit), particularly in patients treated during PCI with 
glycoprotein IIb/IIIa receptor blockers. For patients treated with 
bivalirudin monotherapy during PCI, it was strongly recom-
mended that the loading dose of the investigational drugs be 
administered before PCI. In patients with NSTE-ACS, random-
ization was to take place after angiography, and the loading 
dose should be administered either immediately before PCI or 
on arrival in the coronary care unit. Ongoing clopidogrel treat-
ment, either preexisting or started as soon as the diagnosis of 
NSTE-ACS was made (with a loading dose of 300 or 600 mg 
left to the investigators’ discretion), did not preclude enroll-
ment. In this case, patients randomized to clopidogrel were 
to continue clopidogrel 75 mg daily without a further loading 
dose; those randomized to prasugrel received a 30 mg load-
ing dose immediately after randomization.

All patients were to receive 325 mg aspirin on admission 
and then 75 to 100 mg daily throughout follow-up. Proton 
pump inhibitors were recommended in all patients throughout 
the study. The selection of periprocedural anticoagulants and 
glycoprotein IIb/IIIa receptor blockers was left to the investiga-
tors’ discretion. Whereas the use of oral anticoagulants at the 
time of the index event was a contraindication to enrollment 

in the study, their subsequent use for conditions that could 
have developed during follow-up (eg, atrial fibrillation) was 
left to the discretion of the attending physician as clinically 
indicated. For safety reasons, patients in the prasugrel treat-
ment arm with an acute ischemic cerebrovascular event after 
the initiation of study treatment had to discontinue prasugrel, 
yet they remained in the study until the end of follow-up. 
Follow-up visits were to take place at 30 days, 6 months, and 
12 months after randomization. All enrolled patients who had 
not completed the 12-month follow-up period at the time of 
trial interruption were to be followed up until the last enrolled 
patient had completed at least 3 months of follow-up.

As in the previous Italian Elderly ACS study,6 the primary 
end point was the composite of all-cause mortality, MI, dis-
abling stroke, and rehospitalization for cardiovascular causes 
or bleeding within 1 year. All definitions of the primary end 
point components have been published previously.23 The sec-
ondary end points include the global occurrence of cardiovas-
cular death, MI, and stroke; all-cause mortality, cardiovascular 
mortality at 1 year, and MI at 1 year; Bleeding Academic 
Research Consortium24 type 2 or 3 bleeding within 12 months 
(for bleeding occurring during index or subsequent hospital-
izations); any stroke within 12 months; and total number of 
days spent in hospital within 12 months after index admis-
sion. Probable and definite stent thrombosis events were 
adjudicated according to the Academic Research Consortium 
criteria.25 All the events were adjudicated by an independent 
Event Adjudication Committee (including 3 expert cardiolo-
gists and 1 neurologist) blinded to study group assignment. 
The statistical analyses, including the planned interim analysis, 
were carried out by investigators blinded to drug assignment.

Statistical Analysis
The sample size calculations were based on the primary end 
point rate at 12 months observed in the Italian Elderly ACS 
study6 (which, however, had included only patients with NSTE-
ACS) with a conservative estimate in the clopidogrel arm set at 
25%. Under the assumptions of a clinically relevant expected 
risk reduction of 20% and a constant hazard ratio of 0.80, with 

Figure 1. Trial profile.
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0.36; 95% CI, 0.13–1.00; P=0.06). As shown in Table 
I in the online-only Data Supplement, stent thrombosis 
was numerically more frequent with clopidogrel in all 
relevant subgroups.

The overall rate of Bleeding Academic Research Con-
sortium types 2, 3, and 5 was 4.1% with prasugrel ver-
sus 2.7% with clopidogrel (hazard ratio, 1.53; 95% CI, 
0.85–3.16; P=0.18). One fatal bleeding occurred in the 
prasugrel group as a consequence of an accidental fall 
causing subarachnoid hemorrhage. Twelve red blood 
cell units were transfused in 12 patients in the prasug-
rel group (1.7%) and 9 in 9 patients in the clopidogrel 
group (1.2%).

DISCUSSION
In this large randomized trial of elderly patients with 
ACS undergoing PCI during the index admission, we 
observed similar rates of major cardiovascular events 
in the group assigned to prasugrel 5 mg maintenance 

dose compared with the standard treatment with clopi-
dogrel 75 mg. This result applies also to patient sub-
groups that had shown particular benefit from prasug-
rel 10 mg in the TRITON-TIMI 38 study (Trial to Assess 
Improvement in Therapeutic Outcomes by Optimizing 
Platelet Inhibition With Prasugrel–Thrombolysis in Myo-
cardial Infarction 38), such as those with diabetes mel-
litus and those with ST-segment–elevation myocardial 
infarction.14

These data need to be interpreted in light of the 
pharmacodynamic data that were accruing while our 
trial was ongoing. The TRILOGY-ACS (Targeted Platelet 
Inhibition to Clarify the Optimal Strategy to Medically 
Manage Acute Coronary Syndromes) platelet func-
tion substudy of patients with NSTE-ACS treated con-
servatively21 and the GENERATIONS trial (Comparison 
of Prasugrel and Clopidogrel in Very Elderly and Non-
Elderly Patients With Stable Coronary Artery Disease) 
in patients with stable coronary disease26 showed that, 
although prasugrel 5 mg induced a significantly higher 

Figure 2.  Kaplan-Meier estimate of the survival function for the primary composite end point of all-cause mortal-
ity, myocardial infarction, disabling stroke, and rehospitalization for cardiovascular causes or severe bleeding up to 
12 months after inclusion.  
Intention-to-treat population, adjudicated events.
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the selection of a low-risk population compared with 
real-life populations.

Considering the octogenarian age of patients in-
cluded in the present trial, bleeding events were rela-
tively low. Part of the reason for this finding may reside 
in the fact that we had excluded patients with prior 
stroke, those with recent gastrointestinal or genitouri-
nary bleeding, and those on oral anticoagulants. We 
had previously observed a similarly lower-than-expected 
rate of in-hospital bleeding complications in our first El-
derly ACS study of patients with NSTE-ACS6 that we at-
tributed to the large use of the radial approach to PCI. 
In addition, in the present trial, radial access was used 
in more than three quarters of patients. A similarly low 
bleeding rate was observed in the recent SENIOR trial, 
which used the radial approach in 80% of the cases.29 
Moreover, after discharge, most bleeding complications 
ascribed to antiplatelet therapy in elderly patients have 
been shown to be of gastrointestinal origin and to be re-
duced by concomitant administration of a proton pump 
inhibitor.30 Current guidelines11 and expert consensus 
documents31 recommend a proton pump inhibitor in 
combination with dual antiplatelet therapy in elderly pa-
tients at higher risk of bleeding complications on the ba-
sis of the results of the COGENT randomized trial (Clopi-
dogrel and the Optimization of Gastrointestinal Events 
Trial), showing nearly halving of gastrointestinal bleed-
ing without affecting ischemic complications.32 Follow-
ing these recommendations, concomitant prescription 
of a proton pump inhibitor became almost ubiquitous in 

elderly patients on dual antiplatelet therapy27 and was 
recommended in all patients in our study protocol.23

Study Limitations
The fact that the study was interrupted before reaching 
the target number of primary events is a limitation of 
the study. Because we were aware of the continuous 
improvements in outcomes in the elderly population 
treated by PCI,1,2 we had specifically planned an interim 
analysis to reassess the sample size calculation on the 
basis of the actual probability of the primary end point 
after the first 1000 patients had completed 1 year of 
follow-up. This analysis showed a composite event rate 
lower than hypothesized on the basis of what had been 
observed in the Italian Elderly ACS study6 and a virtually 
null between-group difference in the primary outcome. 
This finding was confirmed in the complete cohort of 
1443 patients with a median follow-up of 12 months. 
The final study analysis is underpowered because of 
a lower-than-expected event rate and a lower-than-
planned number of patients enrolled.

CONCLUSIONS
The present study in elderly patients with ACS showed 
no difference in the primary end point between re-
duced-dose prasugrel and standard-dose clopidogrel. 
However, the study should be interpreted in light of the 
premature termination of the trial. The study adds clini-

Figure 3. Cumulative primary event rates in subgroups.  
ACS indicates acute coronary syndrome; BMS, bare metal stents; CI, confidence interval; DES, drug-eluting stents; HR, hazard 
ratio; NSTEMI, non–ST-segment–elevation myocardial infarction; and STEMI, ST-segment–elevation myocardial infarction.
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the selection of a low-risk population compared with 
real-life populations.

Considering the octogenarian age of patients in-
cluded in the present trial, bleeding events were rela-
tively low. Part of the reason for this finding may reside 
in the fact that we had excluded patients with prior 
stroke, those with recent gastrointestinal or genitouri-
nary bleeding, and those on oral anticoagulants. We 
had previously observed a similarly lower-than-expected 
rate of in-hospital bleeding complications in our first El-
derly ACS study of patients with NSTE-ACS6 that we at-
tributed to the large use of the radial approach to PCI. 
In addition, in the present trial, radial access was used 
in more than three quarters of patients. A similarly low 
bleeding rate was observed in the recent SENIOR trial, 
which used the radial approach in 80% of the cases.29 
Moreover, after discharge, most bleeding complications 
ascribed to antiplatelet therapy in elderly patients have 
been shown to be of gastrointestinal origin and to be re-
duced by concomitant administration of a proton pump 
inhibitor.30 Current guidelines11 and expert consensus 
documents31 recommend a proton pump inhibitor in 
combination with dual antiplatelet therapy in elderly pa-
tients at higher risk of bleeding complications on the ba-
sis of the results of the COGENT randomized trial (Clopi-
dogrel and the Optimization of Gastrointestinal Events 
Trial), showing nearly halving of gastrointestinal bleed-
ing without affecting ischemic complications.32 Follow-
ing these recommendations, concomitant prescription 
of a proton pump inhibitor became almost ubiquitous in 

elderly patients on dual antiplatelet therapy27 and was 
recommended in all patients in our study protocol.23

Study Limitations
The fact that the study was interrupted before reaching 
the target number of primary events is a limitation of 
the study. Because we were aware of the continuous 
improvements in outcomes in the elderly population 
treated by PCI,1,2 we had specifically planned an interim 
analysis to reassess the sample size calculation on the 
basis of the actual probability of the primary end point 
after the first 1000 patients had completed 1 year of 
follow-up. This analysis showed a composite event rate 
lower than hypothesized on the basis of what had been 
observed in the Italian Elderly ACS study6 and a virtually 
null between-group difference in the primary outcome. 
This finding was confirmed in the complete cohort of 
1443 patients with a median follow-up of 12 months. 
The final study analysis is underpowered because of 
a lower-than-expected event rate and a lower-than-
planned number of patients enrolled.

CONCLUSIONS
The present study in elderly patients with ACS showed 
no difference in the primary end point between re-
duced-dose prasugrel and standard-dose clopidogrel. 
However, the study should be interpreted in light of the 
premature termination of the trial. The study adds clini-

Figure 3. Cumulative primary event rates in subgroups.  
ACS indicates acute coronary syndrome; BMS, bare metal stents; CI, confidence interval; DES, drug-eluting stents; HR, hazard 
ratio; NSTEMI, non–ST-segment–elevation myocardial infarction; and STEMI, ST-segment–elevation myocardial infarction.
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statistical significance at 2-sided α≤0.05 for a log-rank test and 
at least 80% power, at least 492 primary adjudicated events 
were needed, leading to an estimated enrollment of ≈2000 
patients. An interim analysis was planned to reassess the 
sample size calculation on the basis of actual probability of the 

primary end point after the first 1000 patients had completed 
1 year of follow-up.24 This analysis, conducted in December 
2016, showed a 1-year cumulative primary end point propor-
tion of 19% (compared with the aggregate 22.5% hypoth-
esized on study planning), with an observed between-group 
difference that was virtually null (hazard ratio, 1.015; 95% 
confidence interval [CI], 0.76–1.36). According to the protocol, 
because a relative risk reduction of >20% was not confirmed 

Table 1. Baseline Clinical Characteristics

 
Prasugrel
(n=713)

Clopidogrel
(n=730)

Age, median (interquartile range), y 80 (77–84) 80 (77–84)

Sex

                Female, n (%) 294 (41) 282 (39)

                Male, n (%) 419 (59) 448 (61)

Body weight, kg (interquartile range) 72 (65–80) 72 (65–80)

Body mass index, kg/m2 (interquartile range) 26 (24–28) 26 (24–28)

Medical history

                Family history of cardiovascular 
disease, n (%)

97 (14) 118 (16)

                Diabetes mellitus, n (%) 215 (30) 204 (28)

                Hypertension, n (%) 554 (78) 566 (78)

                Hypercholesterolemia, n (%) 332 (47) 313 (43)

                Current smoker, n (%) 62 (9) 69 (9)

                Chronic respiratory failure, n (%) 43 (6) 44 (6)

                Liver disease, n (%) 10 (1.4) 14 (2)

eGFR* at admission, mL/min, mean (SD) 55 (19) 57 (21)

Hemoglobin at admission, g/dL 

                Men, mean (SD) 13.8 (1.6) 13.8 (1.5)

                Women, mean (SD) 12.7 (1.4) 12.8 (1.5)

Neurological disorders, n (%) 20 (3) 26 (3)

Malignancies, n (%) 22 (3) 24 (3)

Previous cardiovascular events

                MI, n (%) 137 (19) 137 (19)

                Percutaneous coronary interventions, 
n (%)

145 (20) 119 (16)

                Coronary artery bypass grafting, n (%) 59 (8) 69 (10)

                Peripheral vascular disease, n (%) 59 (8) 66 (9)

                Atrial fibrillation, n (%) 32 (5) 24 (3)

Ongoing cardiovascular medications

                Aspirin, n (%) 366 (62) 350 (59)

                Clopidogrel, n (%) 105 (18) 109 (18)

                β-Blockers, n (%) 247 (42) 247 (42)

                Calcium antagonists, n (%) 171 (29) 178 (30)

                ACE inhibitors or ARBs, n (%) 399 (56) 391 (54)

                Diuretics, n (%) 198 (34) 224 (38)

                Nitrates, n (%) 107 (18) 104 (18)

                Statins, n (%) 267 (45) 262 (44)

Data are number (%), mean (SD), or median (interquartile range). There are 
no significant differences between treatment groups. 

ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor 
antagonist; eGFR, estimated glomerular filtration rate; and MI, myocardial 
infarction.

*eGFR by the Cockcroft-Gault formula.

Table 2. Characteristics of Index ACS Event

 
Prasugrel
(n=713)

Clopidogrel
(n=730)

Type of ACS

                STEMI, n (%) 298 (42) 297 (41)

                NSTEMI, n (%) 344 (48) 350 (47)

Unstable angina, n (%) 71 (10) 83 (12)

Time from symptoms to PCI

                STEMI, h (SD) 4.8 (4.4) 4.8 (4.6)

                NSTEMI, h (SD) 29 (17) 29 (17)

Killip class

                I, n (%) 573 (83) 601 (85)

                II, n (%) 88 (12) 81 (11)

                III, n (%) 26 (4) 21 (3)

                IV, n (%) 5 (1) 7 (1)

Left ventricular ejection fraction, % (SD) 49 (10) 48 (10)

Coronary angiography

                Radial access, n (%) 537 (76) 572 (79)

                1-Vessel disease, n (%) 289 (41) 288 (40)

                2-Vessel disease, n (%) 194 (27) 229 (32)

                3-Vessel disease or greater, n (%) 224 (31) 208 (29)

                Left main, n (%) 56 (4) 43 (3)

TIMI flow (culprit vessel)

                0, n (%) 340 (25) 331 (24)

                1, n (%) 74 (5) 86 (6)

                2, n (%) 178 (13) 170 (12)

                3, n (%) 789 (57) 792 (57)

PCI performed, n (%) 707 (99) 726 (99.5)

                Total treated lesions, n 918 953

                Treated lesions per patient, mean (SD) 1.34 (0.64) 1.35 (0.63)

                Mean stents per patient, mean (SD) 1.60 (0.92) 1.61 (0.87)

Stenting 849 (93) 896 (94)

                Drug-eluting balloons, n (%) 24 (3) 19 (2)

                Plain balloon angioplasty, n (%) 44 (5) 37 (4)

                Drug-eluting stents implanted, n (%) 630 (74) 686 (76)

                Bare metal stents implanted, n (%) 151 (18) 166 (18.5)

                Procedural success, n (%) 682 (97) 705 (97)

Data are number (%) or mean (SD). There are no significant differences 
between treatment groups. 

ACS indicates acute coronary syndrome; NSTEMI, non–ST-segment–
elevation myocardial infarction; PCI, percutaneous coronary intervention; 
STEMI, ST-segment–elevation myocardial infarction; and TIMI, Thrombolysis in 
Myocardial Infarction.
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statistical significance at 2-sided α≤0.05 for a log-rank test and 
at least 80% power, at least 492 primary adjudicated events 
were needed, leading to an estimated enrollment of ≈2000 
patients. An interim analysis was planned to reassess the 
sample size calculation on the basis of actual probability of the 

primary end point after the first 1000 patients had completed 
1 year of follow-up.24 This analysis, conducted in December 
2016, showed a 1-year cumulative primary end point propor-
tion of 19% (compared with the aggregate 22.5% hypoth-
esized on study planning), with an observed between-group 
difference that was virtually null (hazard ratio, 1.015; 95% 
confidence interval [CI], 0.76–1.36). According to the protocol, 
because a relative risk reduction of >20% was not confirmed 

Table 1. Baseline Clinical Characteristics

 
Prasugrel
(n=713)

Clopidogrel
(n=730)

Age, median (interquartile range), y 80 (77–84) 80 (77–84)

Sex

                Female, n (%) 294 (41) 282 (39)

                Male, n (%) 419 (59) 448 (61)

Body weight, kg (interquartile range) 72 (65–80) 72 (65–80)

Body mass index, kg/m2 (interquartile range) 26 (24–28) 26 (24–28)

Medical history

                Family history of cardiovascular 
disease, n (%)

97 (14) 118 (16)

                Diabetes mellitus, n (%) 215 (30) 204 (28)

                Hypertension, n (%) 554 (78) 566 (78)

                Hypercholesterolemia, n (%) 332 (47) 313 (43)

                Current smoker, n (%) 62 (9) 69 (9)

                Chronic respiratory failure, n (%) 43 (6) 44 (6)

                Liver disease, n (%) 10 (1.4) 14 (2)

eGFR* at admission, mL/min, mean (SD) 55 (19) 57 (21)

Hemoglobin at admission, g/dL 

                Men, mean (SD) 13.8 (1.6) 13.8 (1.5)

                Women, mean (SD) 12.7 (1.4) 12.8 (1.5)

Neurological disorders, n (%) 20 (3) 26 (3)

Malignancies, n (%) 22 (3) 24 (3)

Previous cardiovascular events

                MI, n (%) 137 (19) 137 (19)

                Percutaneous coronary interventions, 
n (%)

145 (20) 119 (16)

                Coronary artery bypass grafting, n (%) 59 (8) 69 (10)

                Peripheral vascular disease, n (%) 59 (8) 66 (9)

                Atrial fibrillation, n (%) 32 (5) 24 (3)

Ongoing cardiovascular medications

                Aspirin, n (%) 366 (62) 350 (59)

                Clopidogrel, n (%) 105 (18) 109 (18)

                β-Blockers, n (%) 247 (42) 247 (42)

                Calcium antagonists, n (%) 171 (29) 178 (30)

                ACE inhibitors or ARBs, n (%) 399 (56) 391 (54)

                Diuretics, n (%) 198 (34) 224 (38)

                Nitrates, n (%) 107 (18) 104 (18)

                Statins, n (%) 267 (45) 262 (44)

Data are number (%), mean (SD), or median (interquartile range). There are 
no significant differences between treatment groups. 

ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor 
antagonist; eGFR, estimated glomerular filtration rate; and MI, myocardial 
infarction.

*eGFR by the Cockcroft-Gault formula.

Table 2. Characteristics of Index ACS Event

 
Prasugrel
(n=713)

Clopidogrel
(n=730)

Type of ACS

                STEMI, n (%) 298 (42) 297 (41)

                NSTEMI, n (%) 344 (48) 350 (47)

Unstable angina, n (%) 71 (10) 83 (12)

Time from symptoms to PCI

                STEMI, h (SD) 4.8 (4.4) 4.8 (4.6)

                NSTEMI, h (SD) 29 (17) 29 (17)

Killip class

                I, n (%) 573 (83) 601 (85)

                II, n (%) 88 (12) 81 (11)

                III, n (%) 26 (4) 21 (3)

                IV, n (%) 5 (1) 7 (1)

Left ventricular ejection fraction, % (SD) 49 (10) 48 (10)

Coronary angiography

                Radial access, n (%) 537 (76) 572 (79)

                1-Vessel disease, n (%) 289 (41) 288 (40)

                2-Vessel disease, n (%) 194 (27) 229 (32)

                3-Vessel disease or greater, n (%) 224 (31) 208 (29)

                Left main, n (%) 56 (4) 43 (3)

TIMI flow (culprit vessel)

                0, n (%) 340 (25) 331 (24)

                1, n (%) 74 (5) 86 (6)

                2, n (%) 178 (13) 170 (12)

                3, n (%) 789 (57) 792 (57)

PCI performed, n (%) 707 (99) 726 (99.5)

                Total treated lesions, n 918 953

                Treated lesions per patient, mean (SD) 1.34 (0.64) 1.35 (0.63)

                Mean stents per patient, mean (SD) 1.60 (0.92) 1.61 (0.87)

Stenting 849 (93) 896 (94)

                Drug-eluting balloons, n (%) 24 (3) 19 (2)

                Plain balloon angioplasty, n (%) 44 (5) 37 (4)

                Drug-eluting stents implanted, n (%) 630 (74) 686 (76)

                Bare metal stents implanted, n (%) 151 (18) 166 (18.5)

                Procedural success, n (%) 682 (97) 705 (97)

Data are number (%) or mean (SD). There are no significant differences 
between treatment groups. 

ACS indicates acute coronary syndrome; NSTEMI, non–ST-segment–
elevation myocardial infarction; PCI, percutaneous coronary intervention; 
STEMI, ST-segment–elevation myocardial infarction; and TIMI, Thrombolysis in 
Myocardial Infarction.
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level of platelet inhibition compared with clopidogrel 
75 mg, the absolute difference in maximum platelet 
aggregation values between groups was small. Thus, 
the lack of significant difference in clinical outcomes 
maybe attributable, at least in part, to a rather small 
difference in the level of platelet inhibition. The more 
sophisticated approach used in the ANTARCTIC study 
(Tailored Antiplatelet Therapy Versus Recommended 
Dose of Prasugrel) of adjusting the selection and the 
dosage of the P2Y12 receptor blocker according to the 
results of platelet inhibition testing has also failed to 
improve ischemic or safety outcomes in elderly patients 
treated with coronary stenting for ACS.27

A second hypothesis might be that with the im-
provement in stent technology and operator expertise, 
compared with the era when prasugrel showed superi-
ority over clopidogrel in the TRITON-TIMI 38 study,14 the 
added value of a more predictable response to P2Y12 
receptor blockade is lower. Considering the advanced 
age of the patient population, on average 19 years 
older than that of the PCI CURE study (PCI-Clopidogrel 
in Unstable Angina to Prevent Recurrent Events)28 and 
21 years older than that of the TRITON study,14 overall 

ischemic events were lower than expected in the pres-
ent study and in the contemporary ANTARCTIC27 and 
SENIOR (Efficacy and Safety of New Generation Drug 
Eluting Stents Associated With an Ultra Short Dura-
tion of Dual Antiplatelet Therapy: Design of the Short 
Duration of Dual Antiplatelet Therapy With Synergy II 
Stent in Patients Older Than 75 Years Undergoing Per-
cutaneous Coronary Revascularization)29 studies (the 
latter, however, including >50% stable patients), with 
all-cause mortality of 6% at 1 year and recurrent MI of 
< 3% in all 3 studies. Stent thrombosis rates were also 
lower than those observed in the TRITON-TIMI 38 study, 
and the numerically lower rate observed with prasugrel 
than with clopidogrel in the present study did not result 
in an overall clinical benefit. Thus, it is likely that the 
improvement in PCI technique and materials resulted 
in lower ischemic events than in the past in this patient 
population treated invasively, rendering the use of an 
aggressive platelet inhibition less beneficial.1,2,8,9 The ex-
clusion of patients with cardiogenic shock, prior stroke, 
recent bleeding, and need of oral anticoagulants, as 
well as the need to obtain informed consent to par-
ticipate in a randomized trial, may also have resulted in 

Table 4.  End Points up to 12-Month Follow-Up

 
Prasugrel
(n=713)

Clopidogrel
(n=730) HR (95% CI) P Value

Primary end point*, n (%) 121 (17.0) 121 (16.6) 1.01 (0.78–1.30) 0.96

        All-cause death†, n (%) 36 (5.0) 28 (3.8)   

        MI†, n (%) 14 (2.0) 19 (2.6)   

Disabling stroke† 1 (0.1) 6 (0.8)   

Rehospitalization for cardiovascular causes† 55 (7.7) 57 (7.8)   

Rehospitalization for bleeding† 15 (2.1) 11 (1.5)   

Key secondary end points: 
all-cause death and MI, n (%)

60 (8.4) 60 (8.2) 1.02 (0.71–1.45) 0.93

Cardiovascular death, n (%) 26 (3.6) 31 (4.2) 0.85 (0.51–1.4) 0.55

Strokes, n (%) 7 (1.0) 13 (1.8) 0.55 (0.22–1.37) 0.20

Definite/probable stent thrombosis, n (%) 5 (0.7) 14 (1.9) 0.36 (0.13–1.00)‡ 0.06§

                Acute, n 1 1   

                Subacute, n 4 12   

                Late, n — 1   

Bleeding leading to new hospitalization BARC 2, n (%) 8 (1.1) 7 (0.9)   

                BARC 3, n (%) 9 (1.2) 9 (1.2)   

                BARC 2, 3, n (%) 17 (2.3) 16 (2.1)   

All bleedings BARC 2, n (%) 16 (2.2) 8 (1.1) 1.52 (0.85–3.16)‡ 0.18§

                BARC 3, n (%) 12 (1.6) 12 (1.6)   

                BARC 5, n (%) 1 (0.1) 0   

                BARC 2, 3, 5, n (%) 29 (4.1) 20 (2.7)   

BARC indicates Bleeding Academic Research Consortium; CI, confidence interval; HR, hazard ratio; and MI, myocardial infarction.
*Primary end point: composite of all-cause death, MI, disabling stroke, rehospitalization for cardiovascular causes, and 

rehospitalization for bleeding.
†Only first event. 
‡Odds ratio and 95% CI.
§Fisher exact test (2-sided).
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and the between-group difference resulted to be lower than 
forecasted, a sample size was recalculated considering a base-
line primary end point rate of 0.19 and a difference of 0.01, 
0.02, 0.03, 0.035, and 0.04. The sample size recalculation was 
carried out according to the “simple” log-rank procedure (as 
for the original sample size calculation) but allowing 5% loss to 
follow-up and specifying a 2-tailed significance level of 0.05. 
The detailed calculation tables are included in the interim anal-
ysis report (available on request). Briefly, for an optimistic dif-
ference of 0.02 (ie, 0.19 versus 0.17), the number of patients 
required should have been ≈6000 per group. In the same anal-
ysis, no safety issues were confirmed. As predefined in the pro-
tocol amendment 3,23 on the basis of these results, the steering 
committee made the decision to close patient enrollment for 
futility on January 25, 2017. The decision was communicated 
to all involved investigators (by phone calls and a confidential 
letter), to local ethics committees, and to the Italian Medicines 
Agency. A common study end date (April 25, 2017) was also 
fixed, 3 months after the inclusion of the last patient in the 
study. Study unblinding took place after the last patient had 
completed the 3-month follow-up.

The analysis was performed in the intention-to-treat pop-
ulation. Cumulative no-event probability at 12 months (365 
days) of the primary and secondary end points was estimated 
with the Kaplan-Meier method by considering the time of 
occurrence of the first event of the composite end point, and 
the hazard ratio was calculated together with its 95% CI by 
use of the Cox proportional hazard model. Data on patients 
lost to follow-up were censored at the time of last contact. 
A Fisher exact test was used for the between-group com-
parison on other end points of interest such as definite and 

probable stent thrombosis and Bleeding Academic Research 
Consortium type 2 or greater bleeding within 12 months.

Quantitative variables are described with arithmetic mean 
or median as indicated, interquartile range, minimum and 
maximum, and SD. Absolute frequencies and percentages 
were used for qualitative variables. The 95% CIs are also pro-
vided. All statistical tests have been performed with 2-sided 
α=0.05 and 95% CI unless otherwise specified. All analyses 
were performed with SAS version 9.2.

RESULTS
Between November 15, 2012, and January 25, 2017, 
we randomly assigned 1443 patients to clopidogrel 
(n=730) or prasugrel (n=713) (Figure 1). Forty percent 
of the patients were women, and the mean age was 
80.6±4.5 years. As shown in Tables 1 and 2, the base-
line clinical and angiographic characteristics were well 
matched between groups, as were the coronary inter-
ventional procedures. An ST-segment–elevation myo-
cardial infarction was diagnosed in 42% of the cases, 
whereas 48% had non–ST-segment–elevation myocar-
dial infarction and 10% had unstable angina. The me-
dian follow-up duration was 12.1 months (range, 3–13 
months). Only 23 patients (1.46%) were lost to follow-
up, with no events observed before exit from the study. 
Periprocedural and discharge therapies, shown in Ta-
ble 3, also were well matched between the 2 groups. 
The vast majority of patients were treated with a radial 
access. Three quarters of patients in both groups had 
drug-eluting stents implanted, with first-generation 
(sirolimus, paclitaxel) drug-eluting stents rarely used 
(7.5% in the prasugrel group, 5.1% in the clopidogrel 
group). A proton pump inhibitor was prescribed in 92% 
of the patients at hospital discharge. At the last follow-
up visit, dual antiplatelet therapy was being taken by 
621 patients (87%) in the prasugrel group compared 
with 682 patients (93%) in the clopidogrel group. Con-
versely, premature treatment discontinuations were 
more frequent in the prasugrel group (13% versus 7%), 
the main reason being the occurrence of adverse events 
(10.8% versus 6%).

Primary and Secondary End Points
The primary end point occurred in 121 patients (17.0%) 
in the prasugrel group and 121 patients (16.6%) in 
the clopidogrel group (hazard ratio, 1.007; 95% CI, 
0.78–1.30; P=0.95; Figure 2 and Table 4). None of the 
clinically relevant subgroups of patients showed differ-
ences in the primary end point between the random-
ized treatments (Figure 3). As shown in Table 4, none 
of the secondary end points differed significantly be-
tween the treatment arms. There were 19 cases (1.3%) 
of probable or definite stent thrombosis: 5 (0.7%) with 
prasugrel and 14 (1.9%) with clopidogrel (odds ratio, 

Table 3. Drug Therapy During Admission and at 
Discharge

 
Prasugrel

(n=713), n (%)
Clopidogrel

(n=730), n (%)

Periprocedural medications

                Aspirin 682 (96) 681 (95)

                Clopidogrel before randomization 348 (49) 398 (55)

                Glycoprotein IIb/IIIa antagonists 121 (17) 114 (16)

                Unfractionated heparin 564 (80) 582 (81)

                Low-molecular-weight heparin 137 (19) 139 (19)

                Bivalirudin 54 (8) 70 (10)

Medications at discharge

                Aspirin 690 (99) 709 (99)

                Proton pump inhibitors 646 (93) 661 (92)

                β-Blockers 543 (78) 562 (78)

                Calcium antagonists 151 (22) 114 (20)

                ACE inhibitors or ARBs 578 (83) 595 (83)

                Diuretics 283 (41) 276 (38)

                Nitrates 87 (12) 96 (13)

                Statins 662 (95) 682 (95)

There are no significant differences between treatment groups. 
ACE indicates angiotensin-converting enzyme; and ARB, angiotensin 

receptor antagonist.
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