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1、 摘要：
台灣隨著經濟腳步的發展，毒品也有著不同的時代變化，民國四、五十年，美軍駐防台灣與觀光業的興起，順勢的引進了美國的迷幻叛逆文化，使「大麻」炙手可熱，吸引了年輕人的喜好與認同。民國六十年代，便宜又容易取得的「強力膠」，吸食後有銘酊的陶醉感，成為青少年的新寵，也成為違禁藥的大宗，由於民國六十五年左右，紅中、白板、青發等鎮靜劑開始流行，也製造了不少昏迷、流落、不省人事的街頭男女。民國七十五年左右，隨著地下舞廳的興起，大麻有復甦的態勢，開始在青少年聚集的舞廳、冰宮廣泛的流行。民國七十八年開始，安非他命的異軍突起，迥異於以往藥物的特性，以往的藥癮者都喜歡那種迷迷糊糊、飄飄欲仙的感覺，安非他命則正好相反，他能使人振作奮發，精神百倍，頭腦清楚、情緒亢奮，充滿抑制和衝勁，成為改變藥癮文化的新指標。民國七十九年十月，政府因其為害有蔓延趨勢，將安非他命列入「麻醉藥品管制條例」中。民國八十年代後，海洛英及安非他命成為毒品兩大主流，FM2、搖頭丸、LSD、K 他命也逐漸在延燒，近期更因為新興毒品的加入，使得藥物濫用與成癮的問題更形複雜，職幸得院長、部長等長官協助，利用本院98年度公費出國進修之機會，前往英國倫敦進行公衛暨臨床成癮醫學之學習。茲針對此次出國進修之目的、過程（包括出國前的準備、研習機構與課程簡介）、心得與建議做摘要報告，文末並附上相關的課程表與研究主題，其對本院未來在發展相關的業務能有幫助，並留給未來有興趣的同仁做參考。
2、 本文
1、 目的：
    藥物是我們生活方式的一部分。我們飲用、吸食、吞服、注射和用鼻吸入藥物。在醫療上，我們用這些藥物來減輕痛苦和醫治疾病；在社交上，用來使我們鬆弛和克服禁忌；在個人方面，用來使我們處理不同的壓力和日常生活中的困難。濫用藥物有時也稱為誤用藥物，或藥物用作非醫療用途，總之，這是很難界定的辭語，藥物濫用到極端就是對於某一種特別的物質上癮：身體變得越來越倚賴所用的藥物，必須經常地補充該種藥物，才能「正常」的工作；上了毒癮的人自己不能停止使用該藥物，如果他或她要解除毒癮，就必須接受醫藥協助。使用藥物似乎是為了兩大目的：帶來快感和解決問題。藥物所給予人的快感通常稱為high(飄飄然)，這是一種揚揚自得和安適的感覺，可以維持幾分鐘至幾小時不等。至於解決問題方面就比較複雜了，藥物有時是用來補償社會和人際關係技巧上的不足和缺乏，其中最普通的一個例子是在宴會中，或者在一種手足無措的情況之下喝酒。較深入的原因是在現代，許多人都不快樂和感到失望。在英國有上百萬人失業，面對著一個困難和不明確的將來，而且所有的問題和壓力，都與長期生活在極低薪的情況下有關。對於這些看不到將來有甚麼改善的人來說，藥物可使人暫時逃避失望、焦慮和自己不中用的感覺。癮這個詞常被用於描述精神強迫或過度的依賴，包括藥物成癮（含毒品使用：亦即俗稱之毒癮；處方藥物之濫用：咳嗽藥水、安眠藥、止痛藥等）、酒癮、菸癮，以及其他衝動性行為，如網路成癮、病態性賭博、性成癮、暴食症等，是生理，或心理，或二者同時具備的一種依賴性之精神疾病。成癮者在生理上因為耐受性、戒斷症狀影響或在心理上需要滿足、解脫感，需要耗費大量時間取得、使用、恢復，常比自己所意願花費更多的時間或量，曾嘗試戒除但卻失敗，因此而放棄重要的社會、職業、休閒活動，即便知道持續會重複發生了身體或心理問題仍無法停止。但成癮問題不僅包括個人，也牽涉到其他因素與個人的互動，如家庭互動、同儕關係、職業休閒與社會環境等，因此成癮問題的治療，需要生理、心理、社會三方面著手，除了藥物以外，更需要心理輔導，瞭解病患，從中來重建病患的生活型態，方能改善成癮的狀況。過去在英國有許多成癮研究之工作，特別在新興毒品與海洛因上面也有完整的計畫與經驗，亦有許多學術機構提供國際各精神科從業人員有關成成癮醫學方面的訓練，故職前往英國倫敦大學精神醫學研究所接受公衛暨成癮臨床醫學之碩士訓練，期能修習相關學識與研究方法學，未來能針對各項相關的主題作研究。另外，英國於心理治療的訓練亦相當完整，職亦前往內觀治療中心接受內觀治療課程與訓練，期未來能將其運用診療工作與督導訓練上。故職本次進修計畫期望達到下列目的：
（1） 公衛暨臨床成癮醫學之學習；
（2） 相關成癮醫學主題之研究；
（3） 學習內觀治療，並將之運用於臨床實務中。
2、 過程：
由於臨床業務繁忙，職於此次出國前的準備過程十分倉卒，包括出國前申請衛生署所屬機關之進修計畫（時間三個月）、語文考試（TOFEL、GRE）、詢問國內前輩留學之經驗、選定國家與主題（原選定美國，之後因課程時間與申請因素而更改為英國）與申請國外學校的過程等，過程有賴於本院邱院長、唐部長，以及臺北市立聯合醫院松德院區當時於英國倫敦大學攻讀博士學位之邱智強醫師的建議與協助，決定至英國進修，並順利地申請到英國倫敦大學國王學院精神科研究所之公衛暨臨床成癮碩士課程（MSc in Public Health and Clinical Aspects of Addiction）。因為三個月時間無法完成學業，故由職極力爭取延長為一年的時間，而進修不足的時間，職以留職停薪及部份自假來完成。
另外出國後本想同時申請於塔維史托中心精神分析之臨床理論與訓練課程，無奈此課程與公衛暨臨床成癮醫學的研究所課程有衝突，幸當時研究所課程負責督導之老師：Dr. James Bell與Professor John Strang提供我許多英國目前針對成癮醫學所進行之心理治療相關訓練資源與建議，決定同時申請內觀治療中心的內觀減壓治療（mindfulness-based stress reduction）與內觀取向預防復發治療（mindfulness-based relapse prevention）之課程。
3、 就讀學校介紹：
1754年，英王喬治二世依《國王憲章》在新大陸成立國王學院（The Kings College），但1783年美國獨立戰爭結束後，國王學院被改名為哥倫比亞大學，以紀念美洲發現者哥倫布。1829年，英王喬治四世和首相威靈頓公爵再於倫敦市中心泰晤士河畔創立國王學院：倫敦國王學院並於1836年與倫敦大學學院合併成為倫敦大學。倫敦國王學院（King's College London，簡稱KCL）是倫敦大學的創校學院之一，1829年由英王喬治四世和首相威靈頓公爵於倫敦泰晤士河畔精華地帶所創建，是英國金三角名校和羅素大學集團的知名學院，培養出許多諾貝爾獎得主。2007年

HYPERLINK "http://zh.wikipedia.org/zh-tw/%E6%B3%B0%E6%99%A4%E5%A3%AB%E5%B0%88%E4%B8%8A%E6%95%99%E8%82%B2%E5%A2%9E%E5%88%8A" \o "泰晤士專上教育增刊"
泰晤士專上教育增刊（THES）的大學排名為全球第24與全歐第6。2005年《衛報》曾盛讚當時倫敦大學四大學院（倫敦國王學院、倫敦政經學院、帝國理工學院和倫敦大學學院）之學術成就。目前全校约有19,700名學生和5000多名教職員工，其中研究生大約6200名以上，國際學生占10%。國王學院在法律、人文和社科領域的強項，使其與國家的藝術、文化以及公共政策的制定都有密切聯繫。學校的課程設置非常廣泛，包括自然科學與工程學，另外在生物資訊學、衛生政策、醫學與文學領域尤其擅長。國王學院的九大院系包括：藝術人文學院、生物醫學與健康科學學院、牙科研究所、法律學院、醫學院、佛羅倫斯南丁格爾護理與助產學院、自然科學與工程學院、精神醫學研究所、社會科學與公共政策學院。
精神醫學研究所附屬於倫敦大學（London University），創始於1923年，自1997年起成為倫敦國王學院(King’s College London)底下的一個學術機構，為英國唯一專門致力於研究精神醫學之學士後研究機構，亦為歐洲最大的精神醫學研究機構，其中博士研究人員超過200位，在精神分裂症之研究論文發表篇數為全世界第一名。其前身與精神醫學歷史重鎮－莫茲理醫院(Maudsley Hospital)原為一體，從1967年才獨立出來，兩者比鄰而居，同樣位於南倫敦丹麥丘(Denmark Hill)，兩邊人員則經常相互討論交流，亦在臨床、教學與研究工作有多方面的合作計畫。精神醫學研究所已設立相當多之碩士及博士課程，並有一間全歐洲最大之精神醫學專門圖書館，其精神科流行病學、生物精神醫學、神經科學、兒童精神醫學、司法精神醫學、認知行為治療等研究項目均堪稱全球首屈一指。過去國內亦有許多前輩曾與此進修精神科的各項領域，包括鄭泰安醫師、張明永醫師、游文治醫師、劉珣瑛醫師、葉偉強醫師、林亮吟醫師、林雅亭醫師、郭豐榮醫師、陳錦宏醫師等，蘇冠賓醫師、邱智強醫師、周植強醫師、張正和醫師與陳枻志醫師等。在臺灣精神醫學界頗富盛名。
4、 研習課程簡介：
公衛暨臨床成癮碩士學程總共分為七大學門，包括成癮科學概論、高等研究法與統計學、神經生理學與精神科藥動學、成癮之社會心理處遇及實證、臨床評估技巧與治療、預防計畫及政策、研究計畫與結果。需要於三個學期內完成，除了需要繳交三篇小論文（如附錄1,2,3）、筆試以外，尚須執行研究計畫並完成碩士主論文撰寫（摘要於附錄4），口考（含評估病患、臨床問答與碩論問答），每個學門都需及格才能完成學業。在緊湊的一年時間裡頭，可謂相當紮實。職同屆原有十八名同學，最後能順利完成學業的約有十名，淘汰率不可謂不高。除了授課以外，此學程更提供四個時段（每個時段約三星期，每星期兩至三天）的臨床見習，受限於職並未有英國醫師執照無法協助進行臨床業務，但在此四時段，可從倫敦與近郊地區七個成癮醫學治療單位（包括門診、住院、復健等）參訪並實地接觸病患進行會談與評估，最後並需繳交兩份臨床個案討論（因涉及病患隱私無法附上），實為相當寶貴之經驗。
而內觀療法部份，則在倫敦內觀治療中心完成，由英國內觀治療重鎮貝格大學（Bangor University）之研究督導，目前亦在倫敦經濟學院任教之Dr. Michael Chalskason教授，內觀最初由Jon Kabat-Zinn (1990)在University of Massachusettes Medical Center源自於一個中心的概念—內觀（mindfulness）而發展出來的治療方式，內觀的定義為用心專注，享受此時此刻，處在當下並且對於自己的感受不做任何論斷，「內觀」是一種從省察而來的留意與專注。從中讓自己培養一個開放和接納的心靈，留意自己每時每刻對身體、思想及情感的意識，無論所意識的內容與對象是甚麼，最重要是讓自身的狀態得著尊重和體認，從而達致減壓的效果。「內觀」源自於東方佛教文化之思想，但治療法卻不帶任何宗教色彩Didonna 2008()
，因此也能被不同文化、宗教背景之患者所接受。所有參與內觀減壓治療法的個案，會被教導有意識及專注去察覺感受此時此刻，認真專注在呼吸上，內在專注的同時也專注在外在的世界上，並提供一系列的方法去沉靜被治療者的思想、協助放鬆身體與增加自我了解 Kabat-Zinn 2001()
。因此內觀減壓療法，結合教育訓練、放鬆技巧與認知治療等特質，而被廣泛應用在各式各樣的疾病與壓力因應上。根據Baer (2003) 文獻回顧內觀減壓療法的有效程度，發現大多文獻證明內觀減壓療法可以治療慢性疼痛與心理健康問題 ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1" ExcludeYear="1"><Author>Baer</Author><Year>2003</Year><RecNum>188</RecNum><record><rec-number>188</rec-number><foreign-keys><key app="EN" db-id="fxz2ee9adttw94edx0m5wx2t5p9p02tpeea2">188</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Baer, R. A.</author></authors></contributors><titles><title>Mindfulness Training as a Clinical Intervention: A Conceptual and Empirical Review</title><secondary-title>Clinical Psychology: Science and Practice</secondary-title></titles><periodical><full-title>Clinical Psychology: Science and Practice</full-title></periodical><pages>125-143</pages><volume>10</volume><number>2</number><dates><year>2003</year></dates><urls></urls></record></Cite></EndNote>。Grossman et al. (2004) 針對20個研究進行系統性回顧，發現包括疼痛、癌症、心臟疾病、與憂鬱、焦慮等疾病族群，內觀減壓療法能夠有效紓緩這些疾病之症狀，並且建議內觀減壓療法可廣泛地應用在這些不同疾病的族群當中，並於近年來逐步應用於成癮患者。課程分為內觀減壓治療（mindfulness-based stress reduction）與內觀取向預防復發治療（mindfulness-based relapse prevention），完成後亦可取得相關證書。
3、 心得
職在進入醫院兩年後，能於有興趣之成癮醫學在一流學府進行研修，真的十分幸運。而且，正值家中小孩就讀小學期間，也看到他們在自然且愉快的環境中英語的快速進步與性格的成長，更是心中充滿感激。在IOP能夠親炙大師級的人物，如John Strang、Jane Marshall、Adam Winstock等人，都是牛津出版社教科書＜成癮精神醫學＞的作者群，聽其講授關於如何應用各種研究方法，先累積實證資料，進而影響國家衛生部與慈善團體，將大筆經費投入整個國家成癮治療中。可以看到一個致力於研究的學者如何將他的研究成果做為國家健康政策的指引，實在是一個典範。
除此之外，此一課程更讓職瞭解目前英國成癮治療主要模式。英國由於採取公醫制，主要由基層醫師（GPs: General Physician）為社區健康進行把關，因此英國成癮治療成功地將基層醫師納入成癮病患的第一線治療，以海洛因成癮者為例，其海洛因成癮者可在大部分的社區基層醫師進行診療並給予替代療法，或是因地緣、或病情需要（如共病、多重藥物成癮等）被轉介到其他成癮專科醫師開立之診所進行相關治療。而其替代療法的給予亦更為人性，除了可以開設處方簽至受過訓練之藥局取藥服用外，在經過穩定性評估達到穩定之服藥患者，亦可帶藥回家（Take Home Dosage），替代療法之藥物目前總共分為三種：Methadone、Buprenorphine與Diacetylmorphine，大部分患者皆可在醫師協助下選擇Methadone或Buprenorphine使用，至於Diacetylmorphine因一天需注射兩次，且需醫療人員監督，因此目前英國僅限於使用其他療法達六個月效果不佳者使用，且給藥點目前僅有三處。除藥物之外，成癮病患亦可在個案管理之轉介下進行家族治療、婚姻治療或心理治療，亦可安排進行為期最多半年的復健訓練，從戒斷症狀處理、心理重建到復健回歸社會。而這些治療皆由國家提供經費，經過評估，英國國家衛生部認為每花費在成癮治療上一英鎊，將可節省未來司法、衛政、社政單位五英鎊的支出，因此，其人民與媒體亦相當支持此類計畫。而英國成癮病友組織之成熟亦讓職大開眼界，許多成癮問題之病友會組成互助團體，甚至協助反應讓治療更為人性化，這亦是在台灣醫療單位所少見。
其他，在研究課程中，從研究目標的選定、計畫的撰寫、收集資料與分析、到後來的結果撰寫，皆要求需要在時限內完成，因此職在一週三至四天課程外，仍需與研究導師討論進度，所幸英國傳統的導師制度讓職獲益良多，得以在期限內順利完成。目前將利用相關結果進行論文投稿發表。
4、 建議
1. 進修目標的調整：建議修業期間可以延長至兩年或兩年以上，並且不限碩士，也開放博士學位進修。因為，雖然學得理論、研究方法或技術，但是時間轉眼即過，雖然學位得以完成，但短時間內進行之研究計畫品質仍難與博士班相比。若能有機會修讀博士學位，則在優良的學術機構中，必會被要求做出高品質的研究，對國內的醫學進步才更有實質的效益。
2. 研究醫師制度與研究後勤支援的建立：職在IOP的主要課程指導老師們，大多是精神科醫師，他們在Maudsley hospital也都有臨床職位，除了他們時間運用有相當彈性之外，研究後勤支援同等重要。例如，IOP有一個很強的生物統計部門，可進行線上預約討論研究上的困難之處。此外，英國在研究資料收集上相當盡心與鼓勵，並會利用團隊合作的力量，進行多地點收案以增加個案數。職所見之一例：基層醫師研究協會，及由當地之基層醫師成立，每年根據年度研究計畫進行大範圍收案，所得之實證自然更加有力。
3. 投注更多的研究資源在非藥物的臨床實證研究：政府應投注研究資源在各種（非藥物的）醫療服務研究，。以成癮之替代療法為例，英、美、澳洲、加拿大早已有實證研究來指引相關治療，但臺灣目前卻缺乏相關實證研究，而衛生署也需要有更為科學的證據來指引，如適合之劑量、是否驗尿、追蹤治療時間多長、需合併哪種治療等，英國即以相關實證資料撰寫指引（NICE guideline）以提高醫療品質與維護病人安全。因為這些臨床實證研究往往有因地制宜之需要，也就是西方國家的實證研究未必可以同理可證的應用到文化背景差異頗大的台灣來，所以，本土的資料就更為重要。所以，政府應投入更多的研究資源，得到各項實證研究成果，導引未來的政策方向。
5、 誌謝
感謝院內同仁的支持，從邱院長、唐部長的鼓勵支持，到所有醫師辛苦的分擔工作、行政科室同仁在申請與經費核銷過程的指導。也謝謝衛生署長官們的厚愛，讓職有機會獲得經費支援赴英就讀進修。也要在此感謝我太太的付出，無怨無悔的放下工作，在英國協助照顧孩子與安頓生活。也要感謝神，能在英國持續有教會生活，最後也感謝教會、學校與來自臺灣的朋友們在這一年的幫忙與協助。
6、 附錄
附錄1
	Critique of Research Paper: Oviedo-Joekes, E; Brissette, S; Marsh, DC, et al (2009) Diacetylmorphine versus Methadone for the Treatment of Opioid Addiction. New England Journal of Medicine 361:8 pp.777-786 


Injectable diacetylmorphine treatment, a historical paradoxical role reversal, could be traced back to the Rolleston Committee which supported the prescription of heroin in the management of chronic heroin dependence in early 1920s and restricted in 1960s due to the diversion of diacetylmorphine 
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(Strang and Gossop 1994; Berridge 2009)
. Supervised diacetylmorphine treatment has been proved as an effective treatment that can improve the physical, mental and social functioning of heroin addicts again, as well as longer retention in treatment by growing clinical evidence in Europe 
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(Farrell and Hall 1998; Dijkgraaf, van der Zanden et al. 2005; Ferri, Davoli et al. 2005; Haasen, Verthein et al. 2007; Blanken, Hendriks et al. 2009)
. However, its therapeutic efficacy in different countries with different cultural backgrounds is still under debates and needs to be investigated (Ferri, Davoli et al. 2006). The North American Opiate Medication Initiative (NAOMI) which is an open-label, phase 3, randomized controlled trail aims on examining whether injectable diacetylmorphine treatment enhances the therapeutic attractiveness and effectiveness of addiction treatment to chronic heroin addicts than methadone maintenance treatment (MMT) dose in North America. Ovideo-Joekes et al., the authors of this research article, enrolled 351 chronic heroin addicts, still with daily opioid injection, who at least received two previous treatments of opioid dependence (one of them must be MMT) in Canada. In order to ensure those subjects were really poor response to MMT, previous MMT subjects received was at the dosage 60 mg or more per day for at least 30 days during a 40-day period. For excluding the effects of MMT, enrolled subjects could not have been in MMT within previous 6 months. They used retention in addiction treatment at 12 months and reduction in illicit-drug use or other illegal activities as the outcome measures.

Ovideo-Joekes et al. adapted randomized controlled trail (RCT) which accepted as a standard of clinical medicine trails to test the therapeutic efficacy of diacetylmorphine. Investigating the therapeutic effect of treatments is fundamental to health care. But the use of case series comparison or pre- and post-treatment comparison generally overestimates the therapeutic effects of new treatments (Sacks, Chalmers et al. 1982). An RCT which allocated the participants randomly into groups, usually called “experimental group” and “control group”, to receive or not to receive a new treatment (Last 2001) allow researchers to exam the efficacy in a less confounded base. Through the process of randomization, RCTs can eliminate spurious causality and lessen further bias (Rosenberger and Lachin 2002). Also, RCT could enhance the power of evidence and make conclusion more solid. Considering the treatment effectiveness of injectable diacetylmorphine, there may be with small differences of therapeutic effect than MMT, the individual addictive behaviours may too complex to explain the results and the placebo effect cannot be avoided if the recruitment was not randomized. So, all subjects in this article were stratified randomized assigned to three groups: injectable the diacetylmorphine treatment, oral methadone treatment and injectable hydromorphine group in a 45:45:10 ratio. The reason this study chose the number of previous MMT as the criterion of stratified randomization is to ensure those poor responders in different levels can equal randomly assigned into groups. That is, there are no significant differences of baseline characteristics of the patients between three groups and the selection bias would be minimized. However, RCT still has its limitation. It costs huge, needs comprehensive supervision of whole process and some study materials cannot always to be randomized. And, of course, the study procedure must follow the rules of ethical committee. Sometimes it takes a long time to make sure that this study does not against the rights of each subject. That is the reason why Ovideo-Joekes et al. explained this study could not be conducted in the United States because of “financial and logistical barriers".
This study used the retention in addiction treatments at 12 months and the reduction in illicit-drug use or other illegal activities as its outcome measures. And they used intention-to-treat analysis to adjust the calculation of retention and response rates for preventing bias. “Intention to treat” is an analytic model which has two main purposes: (1) keeps each experimental group is similar except random variation (2) allows for non-compliance and deviations from decisions which researchers make (Hollis and Campbell 1999). Benefits of the former can maintain the purity of randomisation and the later one avoids confounders from the drop-out cases in different groups. It is usually used in clinical trials which has high drop-out rate of subjects or longitudinal cohort studies with high risk of lost follow-up. High drop-out rate is common in the clinical trial of heroin dependent treatment and may result from various reasons (individual willing, behavioural problems, incarceration and hospitalization). Intention-to –treat analysis is used to deal with data on all randomized subjects who are irrespective of how much of the heroin dependence treatment they received and can lessen bias, enhance the power of evidence in this study as well. Although intention-to-treat analysis is an effective strategy to measure long-term therapeutic effects, it still has statistical considerations in this study. First of all, the aim of this study is to measure the therapeutic effects of diacetylmorphine on chronic heroin addicts. But some inclusion and exclusion criteria were collected by self-report (opioid use at least 5 years; daily opioid injection; involvement in the criminal justice system and illegal activities could resulted in extended incarceration during the study period). It would lead to false inclusion and information bias if a patient was on the purpose of cheating to get free diacetylmorphine or they fail to recall those important incidences. Second, the level of compliance in each group should be carefully considered before the analysis of data. Third, inappropriately handling of missing data can mislead conclusions. In this study, oral methadone group had more missing retention and response data than injectable diacetylmorphine group. It might lead to bias unless those data are missing at random. 

Moreover, this study still has multiple sources of bias. Subjects who were willing to join clinical trials of heroin dependence treatment usually have higher motivation to achieve abstinence. Subjects who were not received 60 mg or more methadone daily for at least 30 days during a 40-day period could due to other reasons, such as incarceration, intolerant side effects of methadone, accessibility of treatment services and financial barriers to MMT. It is not appropriate to assume that all the patients who fail in previous MMT are poor responders to methadone. In addition, this research restricted the subjects must live in the same residences at least one year before they engaged in this trial. However, homelessness is strongly related to substance use 
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(Johnson, Freels et al. 1997; Kemp, Neale et al. 2006)
. These aspects of sampling bias would make the results of this study not applicable for heroin dependence patients in community. This article also does not mention about the procedure of making diagnosis. Different training backgrounds of interviewers or interviewing instruments may confound the consistency of patients’ diagnosis and the inter-ratters reliability should be carefully examined. They used Euro-ASI, a self-report instrument, to measure final outcomes have the possibility of participants could not recall previous exposures and leads to recall bias. Furthermore, blinding process is difficult for oral methadone and injectable diacetylmorphine (Bammer, Dobler-Mikola et al. 1999) and the therapeutic effect of new treatment may be overestimated.

 This study is also subject to other limitations. First, although three groups were assumed to receive the same psychosocial interventions ideally, it still has the possibility of extrapolating conclusions with regardless of the difference between different substitution treatment settings. Second, the accuracy of subjects’ illicit drug use should be taken into accounts.  Purity of illicit drug us cannot be measured correctly by self-report questionnaires. The data of illicit drug use were not on the basis of objective drug urine or hair analysis. And this study may not reflect the real situation of using combined illicit drugs (like speedball: contain both heroin and cocaine) by Euro-ASI questionnaires. The rather low retention rate in the oral methadone group could be considered a limitation. Higher drop-out rate in the oral methadone group may be a result of the disappointment at not being randomized into the injectable diacetylmorphine group. The cost-effectiveness is very important in the trials of diacetylmorphine-assisted treatment. Not only for the expensive costs of trials, but researchers also needs strong evidence of cost-effectiveness to convince policy makers. However, the cost-effective analyses did not be well explored in this study. A final limitation is the long-term therapeutic effect of diacetylmorphine treatment in heroin dependence cannot be measured in this study. Heroin dependence is a chronic disease which causes individual and social burdens and need continuous, comprehensive treatment (McLellan, Lewis et al. 2000). According to a 33-year follow up study, 40.5% heroin addicts still reported past-year heroin use 
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(Hser, Hoffman et al. 2001)
. This study only followed up patients for 12 months. However, whether the diacetylmorphine treatment better than MMT still need to explored in the context of longitudinal comparison. MMT showed its beneficial effects of decreasing crimes and heroin uses in a 22-year follow up study (Goldstein and Herrera 1995). But the long-term therapeutic effects of diacetylmorphine treatment still need cohort studies for further investigation.
Although this study has its limitations, the results of this study clearly demonstrated that the diacetylmorphine group had less illicit heroin use, less illegal activities and most important: more retention than the oral methadone group in the group of chronic heroin addicts. And it confirms results of similar results in Europe 
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(Rehm, Gschwend et al. 2001; Ferri, Davoli et al. 2005; Haasen, Verthein et al. 2007)
 and also constructs an evidence-based background that diacetylmorphine treatment of chronic heroin addicts can be performed in North American. However, according to the adjusted Euro-ASI scores in this study, diacetylmorphine treatment did not make difference with MMT in the aspects of illegal activities, medical status, economic status, family relations and alcohol use. That means psychosocial interventions, such as legal counselling, occupational training, health care management, family therapy, still have their roles in the treatment of heroin dependence. The therapeutic effect of injectable diacetylmorphine treatment may be enhanced by with different adjuvant psychosocial treatments or different treatment programmes. Considering more serious adverse events (SAE) among participants in diacetylmorphine treatment group, a comprehensive practical guideline which includes staff training, patients education, pre- and post-dosing monitoring, overdose management, and monitor other substances use (cannabis, alcohol, BZD, etc) should be established and the diacetylmorphine should remain a treatment for the chronic heroin addicts who failed to previous treatments. In conclusion, well-designed supervised injectable diacetylmorphine can be performed for chronic heroin addicts in North America and the causality, cost-effectiveness, suitable procedures and trainings should be investigated in the future. 
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附錄2

	Benefits and Challenges to Treating Drug Dependence in Primary Care

Introduction 

The British Health System ever restricted less on the right of physicians to treat drug dependence in primary care settings compare with other countries (Strang and Gossop 1994). Applying this less restricted policy made the British Health System adapts flexibly and quickly to the new trends of drug problems. However, the policy changed during 1970s and directly sent patients to specialist units. Bypassing GPs made the reluctant attitudes toward drug dependence and overwhelmed specialist services when drug users increased. 

Concerned an emerging group of young, unstable drug users and those areas without sufficient specialist to deal with drug problems, UK government urges general physicians to involve the treatment of drug dependence since early 1980s (Great Britain. Advisory Council on the Misuse of Drugs. and Great Britain. Dept. of Health and Social Security. 1982). Official guidelines on managing drug problems published by Department of Health (DoH) stand a viewpoint that British system should encouraged more general physicians (GPs) to treat patients with drug misuse (DoH 1984). Therefore, GPs in UK are encouraged to survey alcohol and drug problems in their clinics, perform psychosocial interventions for drug users, provide detoxification, prescribe methadone for heroin harm reduction treatment and deal with further complications. However, few articles reviewed both benefits and challenges of treating drug dependence in primary care. This essay will aims on investigating evidence of necessity, benefits and challenges to treating drug dependence in primary care and discuss future implications as well.

Definition of Primary Care and Drug Dependence 

   Drug dependence, according to ICD-10 Criteria, is defined as when an individual persists in use of drug despite overtly harmful consequences, preoccupied with drug use to neglect of other responsibilities or interest (ICD-10 1992). Compulsive use or impaired control may result in tolerance to the effect of drug or withdrawal symptoms when drug stopped or reduced. The American academy of family physicians (AAFP) mentioned that primary care is “care provided by physicians specifically trained for and skilled in comprehensive first contact and continuing care for persons with any undiagnosed sign, symptom, or health concern (the "undifferentiated" patient) not limited by problem origin (biological, behavioral, or social), organ system, or diagnosis”. In any episode of illness, primary care is always the ﬁrst patient’s contact within the health care system. The department of health, social and security also defined primary health care is a basic level of health care which provided within community that includes programmes directed at the promotion of health, early diagnosis of disease or disability, and the prevention of disease (DHSS 1998). Indeed, primary care can provide care models of health promotion, diseases prevention, health maintenance, counseling, patient education, diagnosis and treatment of acute and chronic illness in community. Like other chronic illness (i.e. type 2 diabetes, hypertension, asthma), drug dependence is a chronic, repetitive disorder. It should be treated with long-term care strategies of medication continued monitoring (McLellan, Lewis et al. 2000). Based on definitions mentioned above, treating drug dependence in primary care should include all those models under a long-term care basis. 

Prevalence and burdens of drug problems 

According to a worldwide estimate from Anderson’s review in early 2000s, 2 billion adults use alcohol, 1.1 billion adults use tobacco, 185 million adults use illicit drugs currently and all contribute substantially to the global burden of disease (Anderson 2006). People who with the socio-economic deprivation, disadvantaged family environments, live in communities revealed higher levels of substance use in the same review. The British Crime Survey (BCS) reported that among general population aged 16-59 years, current Class A drug use prevalence is 3.4% in 2005-06 (Roe and Man 2006). Studies of primary care practices also find a substantial amount of patients with substance use disorders (SUDs) need comprehensive treatment. One British psychiatric morbidity survey also revealed that one in 20 adult had suffered from alcohol dependence in the past one year and one in 40 dependence on drugs (Jenkins, Bebbington et al. 2003).

Patients with drug dependence are far more than we think in community and probably overrepresented in primary settings 
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(Cherpitel 1995; Cherpitel 1999)
. Ofson et al. found the prevalence rate of SUDs in primary care settings is 7.9 % and highly disabled (SUDs: 7.9%) 
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(Olfson, Fireman et al. 1997; Olfson, Shea et al. 2000)
. Cheryl et al. analyzed 6919 subjects from the database of National Alcohol Survey and found that 3% of samples were alcohol dependent, 4% reported illicit drug use greater than monthly. Closed to 9% of subjects reported ER use during the last year and 28% reported a primary care visit (Cherpitel and Ye 2008). That is, most patients with drug problems are more likely to obtain services outside the mental health or substance abuse treatment system, especially in primary settings. 

Drug dependence not only results in burdens individually, also overwhelms families and our society. The public health system spends lots of resources in dealing with drug problems. However, it is impossible to treat all drug users by specialists. Since drug dependence is a common problems, how to deal it efficiently are worth comprehensive investigation, especially in the level of primary care.

Benefits to Treating Drug Dependence in Primary Care 

The necessity of treating drug dependence in primary care has been emphasized in numerous reports and studies 
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(DoH 1984; Anderson 1985; ACMD 1988; Wallace, Cutler et al. 1988; Weaver, Jarvis et al. 1999)
. Primary care settings could be easily accessed by patients, especially in areas without specialist or people must drive several hours for addiction specialist. Most people registered with GPs in UK. GP has continuing contact with patients and their families and sometimes is the one patients look for medical help for a long time. Treating drug dependence in primary care also helps GPs to identify protective issues (i.e. child risks, domestic violence) earlier. Furthermore, drug users may prefer GPs provide services for easier medical support and less stigma than go to specialists in public (DoH 1999). Thus, primary care settings are important sites where could easily access general population, provide health education and facilitate prevention for further complications or drug misuse problems.
Accompany with treating drug dependence in primary care, GPs take four important responsibilities in the aspect of public health: prevention (primary intervention), early intervention (secondary intervention), treatment (tertiary intervention), harm reduction and palliation (quaternary intervention). First, GPs can prevent hazardous alcohol and other substance use in community effectively by health promotional activities, such as provide speeches or engage school education campaigns in community, use leaflets in clinics to address drug problems, establish linkage with families in community to enhance protective function of those families or assist to train volunteers of drug services (Wallace and Haines 1984).

Second, GPs can identify patients with hazardous drinking or other drug misuse before further complications develop. Many screening instruments have good validity for screening drug problems in primary care (i.e. CAGE or CAGE-AID) 
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(Mayfield, McLeod et al. 1974; Fullard, Fowler et al. 1984; Brown and Rounds 1995; McPherson and Hersch 2000)
. When GPs identify the positive screens, brief intervention, counseling or advice could be performed after early detection. Anderson et al. also found that GP could reduce heavy drinking patients’ alcohol consumption only by their advice (Anderson and Scott 1992). A systemic review presented that brief alcohol intervention can reduce alcohol consumption especially in male heavy drinkers compared to control group in 21 randomized-controlled trials (7286 participants) (Kaner, Beyer et al. 2007). GPs can promote lifestyle changes (quit smoking, reduce alcohol consumption, exercise) by lifestyle interventions as well (Ashenden, Silagy et al. 1997). Although there is no strong evidence about other illicit drugs management in this stage, screen alcohol problems or tobacco use in advance still can prevent further bio-psycho-social consequences. 

Third, detoxification or maintenance medication also can be provided well in primary care settings. One study interviewed 145 drug users and found that the most services they want from GPs are: preferred detoxification programmes, maintenance prescriptions, general medical care, and counseling (Hindler, Nazareth et al. 1995). Home alcohol detoxification and be delivered to suitable cases in primary care settings with positive outcome 
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(Stockwell, Bolt et al. 1986; Fleeman 1997; Mallett, Rosenthal et al. 2005)
. Opioid detoxification also can be completed and well tolerated in primary settings 
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(O'Connor, Carroll et al. 1997)
. Substitution treatments which include the maintenance treatment for opioid addiction (buprenorphine, methadone) and nicotine replacement treatment (i.e. nicotine patches, inhalers, chewing gums) are suggested treatments in primary care. Take opioid substation treatments in primary care for example. Several studies presented positive outcomes of treating opiate dependence in primary care. A 2-year follow up study compared 79 subjects who received MMT in general practices to 161 in drug clinics; they found both reduced problematic behaviors and general practices group showed less frequent benzodiazepine, less stimulant use, fewer psychological health problems (Gossop, Stewart et al. 2003). Feillin et al. selected 47 stable, currently in methadone maintenance treatment (MMT), heroin addicts to receive office-base MMT and found that no differences compare with drug clinics (Fiellin, O'Connor et al. 2001). Merrill et al. also presented similar results that MMT is feasible in clinical settings and can result in good clinical outcomes 
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(Merrill, Jackson et al. 2005)
. Buprenorphine or buprenorphine-naloxane is proved to be a suitable medication for maintenance treatment in primary care as well 
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(Fiellin, Pantalon et al. 2002; Harris, Gospodarevskaya et al. 2005; Mintzer, Eisenberg et al. 2007)
. The evidence above support patients retained on MMT well can be transferred to office-based maintenance treatment and well guided on harm reduction in primary care settings. 

To sum up, benefits of treating drug dependence in primary care are good accessibility, great connection between patients and families, continuous care strategies, patients’ preference and the evidence on drug dependence management in primary care. However, there are still with some debates about treating drug dependence in primary care. In contrast, some reports seem not support the primary care-oriented drug dependence treatment. One research showed that only 38% drug users registered with their GPs though most UK population has a registration (Gerada 2000). Homeless status of drug users and the patients’ perception of GPs’ attitude may contribute to this phenomenon 
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(Hindler, Nazareth et al. 1995; Johnson and Fendrich 2007)
. Also, drug users are hesitate to ask their GPs if they have physical complications (Speed 2000). Many factors (characteristics of drugs, GPs’ training/ attitudes/ facilities, targeted population, etc) result in inconsistent findings of findings and how greatest benefits to treating drug dependence in primary care still need to be investigated. 

Challenges to Treating Drug Dependence in Primary care 

Deehan et al. surveyed 157 GPs and found they worked with only 3.5 alcohol misuse patients, 0.75 drug misuse patients in previous one month (Deehan, Taylor et al. 1997). Evidence showed that though treating drug dependence in primary care is beneficial and necessary, there are still many obstacles and challenges influent the delivery of drug services in primary care. A qualitative study identified the barriers to screening teens in primary care as 6Ts: insufficient time, lack of training to manage positive screen, need to triage competing medical problems, lack of treatment resources, tenacious parents and unfamiliarity with screening tools 
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(Van Hook, Harris et al. 2007)
. Insufficient time and lack of training in managing positive screens are the greatest barriers to screening adolescence’s drug misuse presented in this study. Aalto et al. examined difficulties to perform brief intervention in primary care by 6 focus groups and identified that lack of information regarding early-stage drinking problems, lack of self-efficacy, lack of time, lack of guidelines, and uncertainty about justification for discussion regarding alcohol abuse are the most concerns (Aalto, Pekuri et al. 2003). One research also revealed that lack of time and support obstacles evidence based medicine (EBM) practices in primary care (McKenna, Ashton et al. 2004). Obviously, the limited capacity of GPs, especially lack of time and support, impedes the drug dependence treatment in primary care.

Beyond capacity, GPs’ attitudes are the greatest challenge, especially among illicit drugs. GPs often think drug users are less worthy and rather than take more times in hazardous drinking. 76% GPs in Norwich felt incompetence to treat drug users (Abed and Neira-Munoz 1990). An Australian self-completed questionnaire survey of GP attitudes showed that GPs were more confident managing smoking than alcohol, benzodiazepine or illicit drug dependence (Abouyanni 2000). Only 25% GPs were interested in prescribing methadone in their own practices in this study. Attitudes of GPs toward treating drug dependence may affect the efficacy of drug treatment in primary care. Many GPs fail to recognize drug problems or intervene properly (Anderson, Kaner et al. 2004).

On the other hand, GPs’ negative attitudes and lack of competence of GPs toward drug dependence treatment also affect those drug users’ perceptions. Patients will fear to disclose their drug problems if GPs are critical, unsympathetic or unable to deal with their problems under the bases of knowledge and understandings 
 ADDIN EN.CITE 

(Bennett and Wright 1986; Telfer and Clulow 1990; Hindler, King et al. 1996)
. Moreover, the traditional medical education system which usually view drug use as peripheral to medical matters leads substantial physicians fail to diagnose or treat these patients 
 ADDIN EN.CITE 

(Miller, Sheppard et al. 2001)
.

In addition, specific population like adolescents, pregnant women, and the dual diagnosis usually makes treatment more complicated. For example, young drug users revealed a higher prevalence rate in primary care settings (SUDs: 16%) and with increased risks of cormobid psychiatric symptoms 
 ADDIN EN.CITE 

(Shrier, Harris et al. 2003)
. Binge drinking and novel drug uses among this group may hold GPs back from treatment (Williams and Paker 2001). All those challenges make treat drug dependence by GPs more difficult. 
Move forward: Future implications 

Considering those benefits and barriers, there is still a substantial evidence support us to invest our resources to treating drug dependence in primary care system. Though some GPs hesitate about prescribing to drug users or manage complex cases without support from a local consultant, an integrated treatment or joint-working system which links GPs and specialist may be a good way to resolve this ambivalence, especially among difficult cases (Audit Commission for Local Authorities in and Wales 2002; Donald 2005). The concept of managing drug problems from primary care sites and joint working with specialist are emphasized and is seen as key to a comprehensive, holistic drug dependence treatment (Strang 1999). A randomized trial by Strang et al. found trained GPs had more positive attitudes towards and were already involved in the care of drug misusers (Strang, Hunt et al. 2007). Providing adequate training programmes and resources can encourage more GPs engage into drug services (Bell, Cohen et al. 1990). Ford et al. also found that GPs increased their levels of treatment activity with greater competence and willingness to treat drug dependence after training (Ford and Ryrie 2000). Establish new educational curriculum since medical school, reform training courses of GPs and build up role model may change physicians’ attitudes toward drug dependence as well. 
Summary: 

Despite all the concerns presented, many GPs still were interested and devoted themselves in the treatment of drug dependence. In common with other reports, this essay reviewed some evidence that treating drug dependence in primary care indeed has significant benefits. Good accessibility, great connection between patients and families, continuous care strategies, patients’ preference and the good evidence of treatment are benefits to treating drug dependence in primary care. In contrast, lack of time, lack of training and knowledge, lack of competence, lack of treatment resources and negative attitudes toward drug users obstacles the drug dependence treatment in primary care settings. Clinical complexity of patients with drug dependence and problems among special population (i.e. adolescents, pregnant women, dual diagnosis) also make reluctant to treat them. However, there still some evidence to move forward and improve the quantity and quality of drug services in primary care. Dealing with drug problems is a necessary part of general practice and how to improve this system still needs further investigations.
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附錄3

	Brain Reward Pathways, How Opiate Drugs and Alcohol interact with them And Further Implications



	Introduction: 

Reward pathways involve the mesolimbic dopamine circuit, reactive reward pathways and reflective reward pathways are proved to regulate several mental disorders (i.e. substance used disorders, disorders of impulsivity and disorders of motivation) (Stahl 2008). Since Bishop et al. (1963) ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1" ExcludeYear="1"><Author>Bishop</Author><Year>1963</Year><RecNum>1370</RecNum><record><rec-number>1370</rec-number><foreign-keys><key app="EN" db-id="22vd5vzv2w0edaewfx55e59k09esxdx9e90e">1370</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Bishop, M. P.</author><author>Elder, S. T.</author><author>Heath, R. G.</author></authors></contributors><titles><title>Intracranial self-stimulation in man</title><secondary-title>Science</secondary-title></titles><periodical><full-title>Science</full-title></periodical><pages>394-6</pages><volume>140</volume><edition>1963/04/26</edition><keywords><keyword>*Brain</keyword><keyword>*Electrophysiology</keyword></keywords><dates><year>1963</year><pub-dates><date>Apr 26</date></pub-dates></dates><isbn>0036-8075 (Print)&#xD;0036-8075 (Linking)</isbn><accession-num>13971228</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=13971228</url></related-urls></urls><language>eng</language></record></Cite></EndNote>(2) found that electrical intracranial self-stimulation (ICSS) of lateral hypothalamus (LH) and ventral tegmental area (VTA) results in significant rewarding, the role of reward pathways on addiction started to be investigated in both human and experimental animals studies. Subjects will pursue pleasures by self-administer brief electrical pulses to reward pathways, and even endure painful stimuli to obtain ICSS. Reward threshold, defined as the minimal electrical stimulation intensity that maintain ICSS behaviour, has proved to measure the effects of addictive drugs on brain reward system. Intravenous self-administration of addictive drugs (i.e. opiate and alcohol) was shown to lower reward thresholds and, conversely, withdrawal from chronic exposure of those drugs is associated with the elevation of reward threshold 
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(Crow 1970; Schulteis, Markou et al. 1995; Kenny, Chen et al. 2006)
. That is, the regulation of reward pathways is associated with not only the acute euphoric effects of drugs, also the chronic neuroadaptation which relates to tolerance, withdrawal, craving and other long-term maladaptive behaviours. In recent decades, numerous studies are deeply investigated the mechanism of reward pathways’ regulation on reward/ reinforcement of drugs and how to turn out to addictive behaviours and added considerable evidence from animal models and humans that all drugs abuse may converge on a common circuitry in our brain: the reward circuitry 
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(Koob and Nestler 1997; Koob and Le Moal 2001; Koob and Le Moal 2005)
. Indeed, other additional brain areas include amygdala, hypocampus, hypothalamus and several regions of frontal cortex that interact with VTA and NAc are also important on both acute drug reward and chronic changes. This essay aims on elaborating how brain reward pathways regulate and how alcohol and opiate drugs interact with reward system. Also, the relevance of addiction-related behaviours with reward pathways will be discussed.

The Reward Circuitry: The Mesolimbic Dopamine Pathway, Received Reward Pathways, Reflective Reward Pathways and How their Work in Addiction.

     The mesolimbic dopamine pathway includes dopaminergic neurons in the VTA of the midbrain and their targets in the limbic forebrain: nucleus of accumbens (NAc) is considered as a “pleasure center” which regulates pleasure and reward as a final common pathway in human’s brain 
 ADDIN EN.CITE 

(Koob and Le Moal 2001; Nestler 2004; Volkow, Fowler et al. 2007)
. Unlike natural highs (i.e. sex, food or achievement), addictive drugs bypass the brain’s rewarding neurotransmitters system, directly stimulate receptors or inhibit reuptake/ break down of neurotransmitters that can activate dopaminergic transmission within the VTA-NAc pathway and cause intense reward in a very short time 
 ADDIN EN.CITE 

(Koob 1998; Howlett, Breivogel et al. 2004)
. Drug-induced reward, indeed, causes wonderful feeling of euphoria through the mesolimbic dopamine pathway and thus beginning the process of addiction (Berke and Hyman 2000). However, not only rewards or pleasures which involve activation of dopaminergic neurons in the reward system can cause addiction. One study found that rats with VTA and NAc lesions still have learning capabilities which related to individual expectation and drug-seeking (Berridge 2007). Cannabinoid receptor knockout mice were found that failed to self-administering morphine 
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(Ledent, Valverde et al. 1999; Cossu, Ledent et al. 2001)
. Several drugs effects reduced in opiate receptor knockout mice(Koob and Le Moal 2001). Dopamine or serotonin transporter knockout mice still can establish conditioned place preference of cocaine, but combined dopamine and serotonin transporter knockout can eliminate this 
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(Sora, Wichems et al. 1998; Sora, Hall et al. 2001)
. That is, the mesolimbic pathway may not be the only system involve in addiction process. There are some areas in our brain or other neurotransmitter systems involve in learning, memorizing, and outputting. 

The reactive reward system including ascending mesolimbic dopaminergic pathway, amygdala and its projections to both VTA/ NAc, was proved then has its importance on modulating the pleasurable memory related to drug reward, learning any relevant cues (internal cues: craving, withdrawal, emotion and external cues: people, place, equipment) associate with drug use and causing further plastic neuronal changes 
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(Hyman and Malenka 2001; Hyman 2005; Hyman 2007)
. Connections of amygdala with dopamine neurons projecting from VTA cause amygdala to develop neuroadaptive changes that condition it to remember the reward of addictive drugs and environments associated with those euphoric experiences.

After chronic repeated exposure of drugs, chronic functional changes within the VTA-NAc pathway occurs (i.e. depletion of neurotransmitters, down-regulation of receptors, or apoptosis of neurons related to chronic oxidative stress). Impaired dopamine transmission within reward pathways causes a homeostatic response to repeated drug activation: tolerance. Baseline levels of dopamine function decrease and addictive drugs become less effective at increasing dopamine and escalating intense rewards 
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(Koob and Le Moal 2001; Di Chiara, Bassareo et al. 2004)
. The reactive reward systems begin to adapt pathologically on dealing with signaling of tolerance and withdrawal, cues-related memory and compulsion to drugs. Amygdala serves as an integrating center which associated with the assignment of emotions, especially fear and anxiety. Abrupt withdrawal from addictive drugs causes stress cascades and leads to activation of corticotropine releasing factor (CRF) containing neurons in the amygdala (Nestler 1992). Then, amygdala make brain identify t the emotional memories which been triggered by internal or external cues via its connection between NAc, and integrate those information for preparation to act out (impulsively, automatically, without any thought to seek more drugs). These changes, which involved the mesolimbic pathway and reactive reward system, lead to awake negative emotional experiences between drug administration and upon drug withdrawal 
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(Di Chiara 1999; Wise 2004)
, help to link negative emotional symptoms with somatic withdrawal symptoms and, finally, contribute to drug craving and relapse. 

Another competitive component of the reactive reward system is the reflective reward system, which includes connections from prefrontal cortex down to the NAc. Human brain imaging studies show that chronic drug exposure lead to cortical hypofrontality, which means reduced baseline activity of several regions of frontal cortex (i.e. prefrontal cortex, anterior cingulate cortex and orbitofrontal cortex) serve for control executive function, working memory, attention, and behavior inhibition 
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(Volkow, Fowler et al. 2004; Volkow, Fowler et al. 2007)
. Prefrontal glutamatergic projections from orbitofrontal cortex (OFC) to NAc may relate with regulation of impulses. And projections from dorsolateral prefrontal cortex (DLPFC) may relate with situation analysis, flexibility of cognition and rationality of taking action. Also, the ventromedial prefrontal cortex (VMPFC) may relate with integration of signals from OFC with analysis and cognitive flexibility from DLPFC with its own regulation of emotions, and then turn with the final decision for further behaviours. This mechanism, also called prefrontal decision making circuits, is important for dealing with individual’s response toward internal and external cue. Strong evidence from rodent and human brain imaging studies revealed that chronic drug exposure will lead complex functional changes in these regions and their glutamatergic outputs linked to the characteristic behaviours of addiction: profound impulsivity (urges to take drugs) and compulsivity (irresistible inner forces of taking drugs) 
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(Hyman and Malenka 2001; Everitt, Cardinal et al. 2003; Volkow, Fowler et al. 2004; Kalivas, Volkow et al. 2005; Kalivas and Volkow 2005; Hyman 2007)
. Moreover, chronic drug exposure also relates with the reduced basal activity of cortical pyramidal neurons and reduced sensitivity of the neurons to activation by natural rewards. Finally, the whole reward circuitry is hijacked by addictive drugs, just only hypersensitive to addictive drugs and their related cues, and already to response as drugs seeking compulsively.

Opiate’s Actions in Brain Reward Pathways: 

     Exogenous opiates act as agonists at mu, delta, and kappa opiate receptors. Particularly its effect on mu receptor, opiates can cause very intensive euphoria through modifying neurotransmitters to affect neuron activity in VTA and NAc. Once opiates cross blood-brain-barrier, binding with mu opiate receptors (MORs) inhibits the release of GABA in nerve terminal, namely, reducing the inhibitory effects on dopaminergic neurons in reward system. Increased activation of those dopaminergic neurons develop substantial release of dopamine and lead to the feeling of euphoria (Gardner 1993). Naloxone, an opiate antagonist, can precipitate withdrawal symptoms in opiate dependent patients, such as autonomic hyperactivity, dysphoria, irritability and craving. Studies further showed that blockage of MORs in VTA or NAc decreased the level of heroin self-administration and as well as conditioned preferences that exhibit for contextual cues previously associated with opiate administration 
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(Shippenberg, LeFevour et al. 1998)
. Deletion of MORs also can attenuate the conditioned behaviours that developed to cues previously associated with opiate administration 
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(Negus, Burke et al. 1993; Matthes, Maldonado et al. 1996)
. 

Opiates also can reinforce drug-seeking behaviours through their effects on whole reward circuitry mentioned above (Shippenberg, Herz et al. 1992). However, according to a study by Koob et al., the reinforcing effects of opiates in NAc still persists even all dopamine projections are destroyed (Koob and Bloom 1988). That is, the rewarding effects of opiates may suppose to be mediated through dopaminergic mechanisms in the ventral tegmental area, dopamine-independent mechanisms in the nucleus accumbens, or both. Impressive evidence reveals that cannabinoid systems may has its importance on mediating the rewarding effect of opiates. Cannabinoid receptor 1 (CB1) antagonist or depletion of CB1 can not only prevent acquired morphine self-administration, but the conditioning effect of opiates 
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(Mascia, Obinu et al. 1999; Reibaud, Obinu et al. 1999; Mas-Nieto, Pommier et al. 2001)
. 

     Chronic exposure of opiates can cause reduce dopamine neurotransmission as mentioned above and result in anhedonia, dysphoria and negative reinforcement for avoiding those aversive status. Dopamine D2 receptor agonist was proved to reduce opiate withdrawal symptoms and attenuate conditioning effects of opiates; on the other hand, dopamine D2 receptor antagonist can accelerate affective symptoms of opiate withdrawal in both animal and human studies 
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(Harris and Aston-Jones 1994; Funada and Shippenberg 1996; Bechara, Nader et al. 1998)
. That means repeated use of opiates will alter the baseline dopamine activity in reward system. However, not only MORs, delta, kappa opiate receptors (DORs, KORs) and other neuropeptides are also under investigation for their potential roles on neuroadaptation of chronic opiates exposure. Acute administration of DOR antagonist precipitates affective withdrawal symptoms than MOR antagonist which is ineffective in precipitating those symptoms (Funada, Schutz et al. 1996). Increased cell-surface DORs expression of chronic exposure rats also support that DOR system may be involved with emotional reactivity and withdrawal-related dysphoria in opiate addiction 
 ADDIN EN.CITE 

(Cahill, Morinville et al. 2001)
. In addition, a recent study showed that disruption of KORs gene attenuate opiate withdrawal symptoms. And dynorphine, an endogenous ligand of KOR, was detected elevation during abstinence from opiates or psychostimulants and its level decreased to normal when abstinence protracted 
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(Shippenberg, LeFevour et al. 1998; Schenk, Partridge et al. 2001; Shippenberg, Chefer et al. 2001)
. This growing evidence may suggest the alternations of KOR relate to craving and relapse 
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(Robinson and Berridge 1993; Vanderschuren, Schoffelmeer et al. 2000)
. Moreover, the potential roles of other factors, such as cAMP response element-binding protein (CREB) and CRF, on chronic neuroadaptation of reward system and their relationships with relapse and craving are also revealed in several studies (Nestler 2004).

Alcohol’s Actions in Brain Reward Pathways: 

     Not only by enhancing inhibitory GABAergic neurotransmission, alcohol also acts by reducing excitatory glutamatergic neurotransmission which relate to its’ CNS depressant effect. However, alcohol produces reinforcing effects through multiple neurotransmitter systems (Engel, Fahlke et al. 1992). One of major sites that alcohol modulates and causes reinforcing effects are GABA receptors. GABA antagonists are proved that can reverse many behavioural effects (Liljequist and Engel 1982). Also, another animal study showed that GABA antagonist and benzodiazepine partial inverse agonist (RO 15-4513) can reduce motivated responding for ethanol 
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(Rassnick, D'Amico et al. 1993; Wallner and Olsen 2008)
. This reinforcement also involves the dopaminergic reward system. Alcohol consumption reduces the activity of partial reticulate GABA neurons, the inhibitory control over VTA dopaminergic neurons attenuate, and leads to increase of dopamine release in NAc then 
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(Diana, Pistis et al. 1993)
. Microinjections of dopamine agonists in NAc can increase alcohol reinforcing effects in rats (Hodge, Samson et al. 1992). Moreover, dopamine antagonists (D1 and D3 antagonists) seem show its potential on reduce reinforcing effect of alcohol 
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(Boyce and Risinger 2002; Price and Middaugh 2004)
. However, one study did complete denervation of dopamine inputs to NAc failed to reduce voluntary responding of alcohol and the other study microinjected D2 antagonist in VTA failed to reduce reinforcing effect of alcohol, suggesting that may involve other neurotransmitter system for reinforcing actions of alcohol 
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(Koob, Rassnick et al. 1994; Samson and Chappell 1999)
. 

Serotonin may affect alcohol-related behaviours by regulating NAc and VTA via projections from the dorsal raphe (LeMarquand, Pihl et al. 1994). Serotonin transporter knockout mice revealed more sensitivity to alcohol toxicity and grossly lower amount of alcohol use than wide type 
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(Boyce-Rustay, Wiedholz et al. 2006)
. In another animal study, manipulation of serotonin function reduced alcohol-reinforcing effect, microinjections of serotonin 1B agonist reduced alcohol-seeking behaviours and serotonin 1A agonist reduced alcohol consumption in rats (Czachowski 2005). Also, human brain imaging studies revealed dysfunction of serotonin system in patients with chronic alcohol dependence and genetic study found that serotonin deficit may relate to the pathogenesis of alcohol dependence by modulating motivational behaviours, neuroadaptive process, and emotional imbalance 
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(LeMarquand, Pihl et al. 1994; Lesch 2005)
. The endogenous opioid system also may relate to the alcohol-reinforcement. KOR agonist can decrease alcohol consumption in rats by reducing reinforcement of alcohol (Logrip, Janak et al. 2009). And a pure opiate antagonists: naltrexone has great benefits on decrease alcohol consumption, frequency of relapse and craving in alcohol dependent subjects (Volpicelli, Alterman et al. 1992). To sum up, reinforcement of alcohol appears to be mediated by an activation of GABA-A receptors, release of opioid peptides, release of dopamine, inhibition of glutamate receptors, and interaction with serotonin systems via brain reward circuitry.

     Chronic alcohol exposure also leads to series functional changes in brain reward circuitry. First of all, long-term alcohol use causes decrease alpha-1 subunit of GABAA receptor and compromise GABAergic system related to withdrawal symptoms of alcohol (Tabakoff and Hoffman 1996). Similar to chronic opiate use, chronic alcohol exposure decreases dopamine neurotransmission, which linked to severe withdrawal symptoms and continued desire of alcohol consumption. Chronic alcohol exposure also relates to increases in specific NMDA receptor subunits and may contribute to NMDA neurotoxicity, which leads to clinical alcohol-related amnesia, loco-motor impairment and withdrawal symptoms 
 ADDIN EN.CITE 

(Chandler, Newsom et al. 1993; Ortiz, Fitzgerald et al. 1995; Thomas and Morrisett 2000)
. Also, other potential factors, such as CREB or CRF, are found related to relapse and craving after chronic alcohol exposure 
 ADDIN EN.CITE 

(Ehlers and Chaplin 1987; Yang, Horn et al. 1998)
. 

Further Implication: Through Understanding of Reward Pathways: 

     Understanding the reward circuitry and how opiates and alcohol interact with them can make more effective approaches to addiction treatment. We may deal theoretically with opiates or alcohol dependence in three ways: (1) Blockade of drug targets (2) Mimicry of drug actions (3) Blockade of addiction process. 

(1) Blockade of drug targets: 

     Blocking the targets of drugs is the most straightforward method. However, such treatment must specifically affect drug-related euphoria and not influence the normal regulation of neurotransmitter system, which is really hard to achieve. For example, naltrexone can block exogenous opiates reaction and attenuate their euphoric effects. But it also blocks the reaction of endogenous opioid peptides, which related to natural high, and leads to negative emotional effects and poor drug compliance (Dackis and O'Brien 2005). Natrexlone has similar effect and limitation on the treatment of alcohol dependence. Acamprosate affects both GABA and glutamate systems and is proved by several studies that can significantly reduce frequency and quantity of drinking 
 ADDIN EN.CITE 

(Mason and Heyser 2010)
. Since alcohol reinforcing effects involve with several neurotransmitter systems, there are many potential pharmacological treatments for alcohol dependence.

(2) Mimicry of drug actions: 

     This approach is based on activating drug targets via medicine with mimic pharmacological properties, it may alleviate withdrawal symptoms and craving with less addictive potential. The best-established sample for opiate dependence is methadone, a long-acting opiate agonist. Methadone can enable patients avoid the extreme high of heroin and withdrawal symptoms and, in turn, return to normal life with social interactions (George 2010). There is the same reason we use benzodiazepines or GHB to deal with alcohol withdrawal symptoms, which can make patients go through the whole process of detoxification more smoothly 
 ADDIN EN.CITE 

(Williams and McBride 1998; Leone, Vigna-Taglianti et al. 2010)
. 

(3) Blockade of the addiction process: 

     Numerous current research which focus on the changes in the reward pathways during the process of addiction aims to elaborate more information for the development of more effective treatments. For example, glutamatergic agents might have potential to modify distorted cognition related with addiction and enhance new memory formulation. Or KOR agonist, which mentioned above, may enable patient alleviate intensity of craving and reduce the risk of relapse (Erickson 2007). Those potentials still need to be further investigated by more understanding how those pathways interact with addiction process.

Summary

In conclusion, addiction is a long-term phenomenon modulated by acute reinforcing effects and chronic neuroadaptation in reward circuitry and related pathways. Patients experience intense euphoria via dugs effects on reward pathways. Learning mechanism involves as a hook link internal and external cues to emotional responses. Withdrawal and negative affects precipitate impulsivity and compulsive drug seeking behaviours. Chronic neuroadaptation is superimposed on the vicious addiction cycle and make patients more vulnerable to drugs. Investigating on how reward circuitry work in addiction not only can deeply understand the biological context of addiction, but also can bring future approaches for addiction treatment. 
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附錄4

	Familial Expressed Emotion among Heroin Addicts in Methadone Maintenance Treatment: Does it Matter?



	Abstract: 

Expressed Emotion (EE) is the quality of atmosphere between a relative and a family member with mental illness. A substantial researches focus on the relationship between the level of EE and the outcomes of mental illness. However, there are no prior study has explored the role of EE on heroin addicts. I hypothesized that expressed emotional of heroin addicts can modulate retention in MMT and drug use during treatment. The aims of this study are (1) the influence of expressed emotion on the patient’s outcomes of MMT: retention rates, urine drug positive rates. (2) The relationship between the expressed emotion of heroin addicts and other demographic, psychological variants. 117 heroin addicts who entered MMT in Jianan Mental Hospital were enrolled. Each subject received comprehensive interview for recoding demographic data, drug use history and the Family Emotional Involvement Scale (FEICS), Beck Depression Inventory (BDI), Beck Anxiety Depression Inventory (BAI) were performed at baseline. All subjects were followed for 12 months. The results of monthly urine tests and the retention rate will be analyzes the relationship with expressed emotion and other demographic, psychological variants.
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