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摘要 Summary 

以資訊科技協助維護病人安全提升醫療品質是醫療資訊領域共同努力的目標，資訊系統在用藥安全上也有多方面的應用，其中又以藥品交互作用的檢查最為複雜，國內大部分的醫療院所的資訊系統，都沒有做藥物交互作用的檢查，如果能夠有一套完善的系統透過網路提供服務，將會有很大的幫助。 To help maintain patient safety information technology to enhance the field of health care quality is the common goal of medical information, medication safety information systems have various applications, among which the most complex inspection of drug interactions, most of domestic medical institutions information system, but does not do drug interaction check, if there is a complete system to provide services through the Internet, there will be a great help. 在研究中我們以最新的網路服務技術，建置一套藥品交互作用檢核系統，供各醫院或診所資訊系統以標準的協定，使用者可以用 SOAP 及 HTTP 的通訊協定呼叫本系統，利用其跨平台、不限制程式語言的特性，突破傳統只能提供院內端查詢的限制，可以接收各地傳送過來的藥品的品名、成分或健保藥品代碼一一比對，並將檢查結果以五種不同的等級傳回，本篇論文將介紹系統開發的過程並分享經驗。 In the study, we used the latest web services technology, build a drug interaction check system for all hospital or clinic information system to the standard agreement, the user can use SOAP and HTTP protocols call this system, using its cross-platform, programming language features are not limited to break through the traditional end of the query can only provide limited hospital, can receive over the drugs sent around the name, composition or health care than 11 drugs code, and test results in five different The level of return, this paper will describe the process of system development and sharing of experience. 
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壹、前言 I. Preface 

病人到醫院就診時，醫師所開立的處方經常會有兩種以上的藥品，由於藥品的種類繁多，在有限的門診時間內，難免會發生藥品之間有交互作用的情形，如果能夠有一套資訊系統協助藥物交互作用的檢查，對醫師及病人將會有很大的幫助。 Patients to hospital, the physicians often have to open two or more prescription drugs, due to a wide variety of drugs, the limited out-patient time, that there will be interaction between the drugs situation, if there is a information system to help check drug interactions, physicians and patients will be of great help. 

病人安全一直是醫療界最重視的議題，近年來資訊科技迅速發展，各醫院都已經使用資訊系統協助處理業務，但是國內目前醫院資訊系統的開發，仍只著重於門診、住院、病歷、掛號等例行事務處理，對於保護病人安全方面的支援並不多，根據民國九十一年衛生署的統計資料 [1] ，國內只有 20.2% 的醫院中有藥品交互作用之檢核系統，大部分 (83.7%) 的醫院沒有藥品交互作用資料庫，而一般診所採用藥品交互作用檢核系統的比例就更低了。 Patient safety has always been the most important issue in the medical profession, the rapid development of information technology in recent years, hospitals have to use information systems to assist in handling business, but the internal development of hospital information system at present, still only focus on the out-patient treatment, hospitalization, medical records, registration, etc. routine transactions, for the protection of patient safety is not much support, according to the Department of Health, MOE statistics [1], only 20.2% of the country are drug interactions of hospitals in the Review and evaluate the system, the majority ( 83.7%) hospitals did not drug interaction databases, and general clinics, drug interaction check system using the ratio is even lower. 究其原因在於建置一套系統需要維護一套完整的藥品資料庫，而且系統必須將各種藥品的名稱或代碼轉換成成分後再一一比對，程式較為複雜，如果能夠建置一套藥物交互作用比對的服務系統，在網路上採用標準的通訊協定，讓各醫療院所的資訊系統或程式呼叫使用將有助於醫療品質的提升，為了研究網路服務系統的可行性，我們實際開發了一套藥物交互作用的網路服務 (Web services) 系統，使用者可以用 SOAP 及 HTTP 的通訊協定呼叫本系統，將藥品的名稱、成分或是健保藥品代碼等資料以參數方式傳送到本網站上，檢驗結果將以交互作用不同的五種等級，回傳給使用者，我們也提供呼叫網路服務的範例程式，使用者可以參照加入醫院或診所的資訊系統中就可以直接使用。 The reason is to build a system needs to maintain a comprehensive drug database, and the system must be the name of a variety of drugs, or code into components and then compared one by one, the program is more complicated, if we can build a set of drug interaction than on the service system, the Internet standard protocol to allow medical institutions to use information system or program call will help to improve healthcare in order to study the feasibility of Internet service system, we actually developed a drug-drug interactions of Web services (Web services) system, users can use SOAP and HTTP protocols call this system, drug name, ingredients or health insurance and other drugs code data to be transmitted to the parameters Web site, the test results will be the interaction of five different levels, back to the user, we also provide an example of calling web services, users can refer to join the hospital or clinic information system can be used directly. 本篇論文將分享系統開發的方法與經驗供參考。 This paper will share the system development methods and experience for reference. 

貳、文獻探討 Two, the literature 

2.1 用藥安全 2.1 Medication Safety 

威脅病人安全的因素非常多，其中用藥安全是威脅病人安全的一個主要因素，國內外有許多相關文獻報導 [2-5] ，醫師開列處方、藥師調劑、護理人員送藥給住院病患及病患依規定服藥，其中如果有任何一個環節有疏忽，就立即影響病人的健康。 Threat to patient safety are many, including threats to patient safety, drug safety is a major factor, great deal of relevant literature reports [2-5], Yi Shi list prescription, dispensing pharmacists, nurses sent to hospital inpatients and Bing Yao patients according to prescribed, including a link if there is any negligence on the immediate impact on the health of patients. 資訊系統可以協助檢查病人是否對藥物過敏，藥品交互作用，是否重複用藥及藥劑量的正確性等，其中最複雜的莫過於藥品交互作用的檢查系統。 Information system can help check whether the patient is on drug allergies, drug interactions, whether to repeat the accuracy of medication and dosage, etc., than the most complex inspection system drug interactions. 

臺灣醫療改革會於 2000 年 7 月到 2002 年 6 月研究發現在某一癌症治療方面具有口碑的醫院所做的內部調查發現，從的所有門診中，有爭議的處方達 0.57 ％ [6] ，爭議類型包括劑量問題、藥品錯誤、藥品交互作用或病人姓名錯誤等。 Taiwan's health care reform will be in July 2000 to June 2002 found that cancer treatment in a hospital has a reputation of doing an internal investigation found that out from all, the controversial prescription up to 0.57% [6], dispute types, including dosage, drug errors, drug interactions or patient's name errors. 醫改會由此數據推估：假設其他醫療院所給藥爭議比例與該醫院一樣，則臺灣一年有爭議的處方數量，推估可達 662 萬筆 [7] 。 Medical Commission this data shows: if the proportion of other medical institutions dispute with the hospital administration as the year Taiwan's controversial prescription volume, estimated up to 6.62 million document [7]. 另外，以美國為例，據其專業期刊 Medical Association 統計全美一年約有 10 萬人死於藥品不良反應 [5] ；另一藥學雜誌於 2001 研究報告發現， 2000 年全美因為藥物副作用、藥劑過量、未對症下藥或藥物交互作用等問題，所付出的醫療社會成本高達 1700 億美元以上，比當年全美門診病患總藥費的支出還高。 In addition to the United States, according to its professional journal American Medical Association statistics that about 10 people a year die from adverse drug reactions [5]; one of Pharmaceutical Sciences in 2001 study found that nationwide in 2000 because of side effects, overdose , did not prescribe the right medicine or drug interaction issues, the medical community to pay as much as 170 billion U.S. dollars cost more than U.S. outpatient than in the past, total drug expenditure is also high. 若依美國情形據醫改會推算臺灣，因藥品不良反應造良的疾病與死方付出的代價推估為 36 億美元，約為新台幣 1,260 億元 [7] 。 Circumstances that form the United States will be calculated according to medical reform in Taiwan, making adverse drug reactions due to benign disease and death side cost estimate of 36 billion, about NT 1,260 million [7]. 

2.2 藥物交互作用 2.2 Drug Interactions 

當兩種或兩種以上藥品併用時發生相互影響藥效或產生不良反應的情形即為藥物交互作用。 When two or more drugs interact with when efficacy or adverse reactions to the case shall be drug interactions. 藥物產生交互作用，其結果可能增強或減弱預期的藥效，產生對身體有益或有害的後果。 Drug interactions, the results may increase or decrease the expected efficacy, resulting in beneficial or harmful to health consequences. 

現有可供藥物交互作用查詢資料庫除目前少部資訊商所提供自行付費的藥物交互作用資料庫外，國內有醫療網站更提供民眾免費查詢，如： eHATO 數位華陀醫療資訊網 [8] 與行政院衛生署藥物交互作用資料庫查詢系統 [9] ，其分別提供查詢方式為： eHATO 數位華陀醫療資訊網可依藥物名每次單筆查詢；行政院衛生署藥物交互作用資料庫所提供的查詢系統，則可依該四種條件： 1. 中英文品名 2. 成分名 3. 健保碼 4. 藥品分類 Existing query the database for drug interactions less than the current information provided by the Department of paying their own database of drug interactions, the internal Web site also provides citizens with free medical check, such as: eHATO digital Hua Tuo medical information network [8] drug interactions with the Department of Health database query system [9], respectively, provide access way: eHATO digital medical information network Ke Yi Hua Tuo drugs were each single query; Department of Health has a database of drug interactions The query system, solder balls of the four conditions: 1. in English and Chinese name 2. Component Name 3. Insurance Code 4. Drug Classification   擇一每次單筆查詢，但若欲多筆查詢也可依健保碼 (10 碼 ) ，或許可證字號 (8 碼 ) ，唯其使用者使用身分限制為各醫療院所的醫療人員，且無法即時反應查核結果。 Choose one for each single query, but wants to be multiple inquiries circumstances according to health insurance code (10 yards), or permit number (8 yards), the only identity of its users is limited to medical personnel in medical institutions, and no immediate response to check the results. 

國內探討藥物交互作用實作的系統不多湯進聖於醫院醫囑藥物交互作用提示系統的碩士研究論文中 [10] ，介紹馬偕醫院所發展的醫療決策支援系統，用來防止用藥錯誤的發生，包括劑量建議、重複開立提示、過敏提示、交互作用提示、藥物禁忌症 等，在醫師開藥過程中提供重要的藥物交互作用訊息外，也評估此系統對醫師開藥的影響，並累積醫師及藥師對藥物交互作用的處理經驗，建構院內的藥物交互作用諮詢知識庫。 Domestic implementation of the system drug interactions soup into small hospital medical advice on drug interactions Saint warning system in the master's research paper [10], describes the development of the Mackay Memorial Hospital, the medical decision support system, to prevent the occurrence of medication errors, including recommended dose, repeated opening tips, allergy tips, interaction tips, drug contraindications, etc., in the process of prescribing physicians provide an important drug interaction information, but also to assess the system's impact on the prescribing physician, and physicians and the cumulative Pharmacists on the treatment experiences of drug interactions, drug interactions hospital construction consulting knowledge base. 賴昆汕於藥品交互作用資料庫應用系統設計與實作的碩士研究論文 [11] 是結合網路服務 (Web Services) 相關技術，應用 HTTP 、 XML 、 SOAP 等標準規範，實現跨平台、跨語言、跨 Internet 的整合服務 Lai Kun-Shan in the drug interaction database application system design and implementation of the master's research paper [11] is a combination of network services (Web Services) related to technology, application HTTP, XML, SOAP and other standards, cross-platform, cross-language , the integration of services across Internet ，開發一套實用的藥品交互作用資料庫應用系統，並建構醫院內的藥品交互作用資料庫， To develop a practical application of drug interaction database system, and build hospitals drug interaction database 以提供醫療機構之醫師及藥師開立藥品處方簽時多一層判斷，確保患者用藥安全及避免健保浪費。 To provide physicians and pharmacists medical institutions open more than when a layer of prescription medicines to judge, to ensure patient safety and prevent medication health care waste. 這些系統都是國內的醫學中心為了本身的醫院資訊系統所設計，並沒有真正的達到網路服務系統提供給外界廣泛使用的精神。 These systems are national medical center for their own hospital information systems design, and no real system to provide network services to the widely used outside the spirit. 

2.3 網路服務程式 2.3 Web service program 

網路服務程式 (Web Services) 是一種軟體元件，它透過 Web 通訊協定及資料格式的開放式標準如 HTTP 、 XML 及 SOAP 等，來為其他的應用程式提供服務。 Internet service program (Web Services) is a software component, it is through the Web protocol and data format of open standards such as HTTP, XML and SOAP and so on for other applications to provide services. Web Services 以 XML 為基礎，讓各種軟體能夠在網際網路橫跨不同平台、不同語言，使其相互溝通，可以通行於網際網路上，目的是將應用程式獨立出來，可以讓伺服器在不同的電腦上彼此以網際網路做溝通 [12] 。 Web Services with XML as the basis for all software to the Internet across different platforms, different languages, to communicate with each other, you can access on the Internet, the aim is to separate application that enables the server in a different computer to the Internet to communicate with each other [12]. Web Services 採用現行網際網路上的標準，透過 HTTP 的通訊協定傳送資料，它會將程式包裝成一個 URI (Universal resource identifier) 的位址，其他程式只要知道這個網址，就可以直接呼叫執行程式。 Web Services using the existing Internet standards, through the HTTP protocol to send data, it will program packaged as a URI (Universal resource identifier) address, and other programs as long as know that this site, you can directly call the implementation of the program. 

Web Services 具有良好互通性，在不同作業系統平台上使用不同程式語言建置的系統可以直接整合，克服目前分散式網路各處的系統，因為使用不同的機制，造成整合困難的情形。 Web Services have good interoperability, different operating system platforms using different programming languages can build the systems integration, to overcome the current distributed network throughout the system, since the use of different mechanisms, resulting in integration of a difficult situation. 透過 Web Services 的使用，不必擔心這些服務是使用甚麼平台、甚麼技術來建立，而且如果有更好的服務要提供時，也可以隨時將服務更新。 Through the use of Web Services, without worrying about what platform to use these services, what technology to build, and if there are more of服务to provide O'clock, you can also update Sui Shi Qiang Fu Wu. 對系統的開發者而言，可以輕易的的將系統建構完成，而更專注於規劃更完善的系統上。 The system developers, can easily grow the system to construct and complete, but focus more on planning a more comprehensive system. 對服務的提供者而言，其使用者將不再受到使用者平台的限制而有更廣泛的服務對象，在國內已經有許多實做成功的案例 [13-15] 。 On the service provider, its users will no longer be restrictions on the user platform wider clientele, in the country has really done a number of successful cases [13-15]. 

Web services 的重要標準還包括了底層的核心技術 SOAP (Simple Object Access Protocol) ，是在網路上交換結構化和型別資訊的一種簡易通訊協定， UDDI (Universal Description Discovery and Integration) 是提供註冊與搜尋 Web Service 資訊的一個標準， WSDL (Web Service Description Language) 是描述一個 Web Services 的運作方式，以及指示用戶端與其它可能的互動方式 [16,17] 。 Important criterion for Web services includes the underlying core technology SOAP (Simple Object Access Protocol), is on the Internet to exchange structured and type information, a simple protocol, UDDI (Universal Description Discovery and Integration) is to provide registration and search Web Service information in a standard, WSDL (Web Service Description Language) is to describe a mode of operation of Web Services, and directed clients interact with the other possible [16,17]. 

目前在 Web Services 研發技術較具代表性主要的業者與技術包含 Microsoft .Net 與 IBM 的 Web Sphere 仲介軟體等，微軟 Visual Studio .NET 和 .NET Framework 主要提供在 .NET 平台的核心開發工具與軟體基礎架構，其中 Visual Studio.NET 是一個具全面性開發 Web Services 及應用程式的工具，標榜可以整合現有各種程式語言及開發工具， .NET Framework 則提供一個高效能、安全的應用程式執行環境，可將多種程式語言整合在一起。 Web Services R & D is currently more representative of industry and technology mainly includes Microsoft. Net and IBM's Web Sphere intermediary software such as Microsoft Visual Studio. NET and. NET Framework provides mainly in the. NET platform, the core of development tools and software infrastructure structure, which with Visual Studio.NET is a comprehensive Web Services and application development tools, all claimed to be able to integrate existing programming language and development tools,. NET Framework provides a high-performance, secure application execution environment can be integrate multiple programming languages. 這些軟體提供了便利的 Web services 發展環境，服務元件可以自動包裝，開發技術已經成熟。 These provide a convenient software development environment Web services and service components can be automatically packaged and development technology has matured. 


參、系統架構 Parameters, system architecture 

藥物交互作用網路服務系統的架構，主要可以分為三個部份，包括藥物交互作用資料庫、交互作用比對的網路服務程式及使用者端呼叫的應用程式，系統的架構圖如圖一所示，其主要目的以儘量不影響原本門診時間為原則下，在醫囑送至配藥單位前，自動檢視醫囑中所開立藥物，確立醫囑開立無誤，以系統協助處理併用藥物的檢核作業，於配藥前便可對問題處方加以處理。 Drug interaction network service system architecture can be divided into three parts, including drug interaction databases, interactive web services than on programs and calls the user side applications, system architecture diagram in Figure 1 shows, the main purpose of the original as far as possible without affecting the principle of patient time in the doctor's advice sent to the dispensing unit before automatically open to view the doctor's advice in the drug, the establishment of medical orders and correct the system to help deal with drug check operations, in dispensing prescriptions before the problem can be addressed. 以下將針對系統的各部分詳細說明。 The following will focus on detailed description of the various parts of the system. 

3.1 藥物交互作用資料庫 3.1 Drug Interactions Database 

本系統將藥物交互作用檢查所需的資料，都建立到資料庫中，主要有兩個資料表，第一個為藥物資料表，包括各種藥品的名稱、健保代碼及藥品的成分，另一個資料表則包含了所有會造成交互作用的藥品成分，及兩種藥品成分所造成的藥物效用，主要有以下五種： 1. Contraindicated, dangerous 2. Effects enhanced 3. Effects reduced 4. Toxic reaction 5. Isolated case(s) of interaction The system will check the necessary information drug interactions, are built to the database, there are two main tables, the first drug data sheet, including the name of medicine, health care and pharmaceutical composition of the code, another table contains all the ingredients can cause drug interactions, and two pharmaceutical ingredients effects caused by drugs, mainly in the following five: 1. Contraindicated, dangerous 2. Effects enhanced 3. Effects reduced 4. Toxic reaction 5. Isolated case (s) of interaction 

3.2 交互作用比對的網路服務程式 3.2 The interaction of Web services than on programs 

網路服務程式是一個被動式的系統，在網路上等待其他應用程式以 SOAP 的協定，將需要處理的資料傳送過來，再加以處理，為了提升網路系統的執行效率，及降低使用者端的程式負擔，系統一次接收使用者端送過來的檢查資料，可以是藥品的名稱、代碼或是成分。 Internet service program is a passive system, the network waiting for other applications to SOAP agreement will need to deal with data transmission over, any further processing, in order to improve the efficiency of the implementation of network systems, and reduce the burden of client programs , the system receives the user terminal to send a check over the information, can be drug name, code or components. 

系統依照第一個參數判斷傳過來的其他資料是為藥品名稱、代碼或是成分，如果是藥品的名稱或是代碼，要先轉換成藥品的成分才能比對。 The first parameter to judge the system in accordance with other data transmission over the name for the drugs, code or components, if the drug name or code, must first be converted into pharmaceutical ingredients than the right. 比對程序如圖二示意圖所示，每次先由程式以迴圈方式在該次查詢清單中抓取藥物成分查詢該組合藥物是否引起藥物交互作用 。 Diagram in Figure 2 than shown on the program, each program to initially form a loop in the queries list, crawl medicines check whether the combination of drugs causing drug interactions. 
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各醫院資訊系統的應用程式，不論是在診間或是藥局，都可以呼叫藥物交互作用的網路服務程式，將整份處方的全部藥傳送出去，並且在資料的第一個參數註明所傳送的資料是藥品的名稱、代碼或是成分。 The hospital information system applications, both in the diagnosis sometimes is pharmacy drug interactions can call the Web services program to the entire prescription of all drugs sent out, and the first parameter in the data indicate the transmission information is the name of drugs, code or components. 檢驗完成後，程式會接收到回應的檢查結果，使用者可以自行設計將回應訊息顯示在螢幕上或是對於嚴重的交互作用不得給藥。 Testing is complete, the program will receive a response to the test results, the user can design their own will respond to messages displayed on the screen or not administered for serious interaction. 

本系統是在 Windows 2000 作業系統上以 ASP .NET 程式開發，採用 ACCESS 資料庫，目前系統的雛形已經開發完成，可以上線使用。 The system is Windows 2000 operating system to ASP. NET Application Development using the ACCESS database, the current system prototype has already been developed, you can use on-line. 

肆、成果與討論 Wantonly, results and discussion 

本研究中建置完成了一套藥物交互作用的網路服務系統的雛形，如右圖圖三及圖四所示，圖三是使用者輸入用藥頁面，在使用者送出欲查詢用藥後，透過 Web 通訊協定及資料格式的開放式標準來提供服務，判斷多筆藥物中是否發生交互作用。 In this study, the completion of a drug-drug interactions build the network service system of the prototype, such as the picture on the right as shown in Figure 3 and Figure 4, Figure 3 is a drug user enters the page, send more information in the user after administration, through the Web protocols and data formats open standards to provide services to determine whether the occurrence of multiple drugs interact. 圖四則為系統回傳使用者查詢結果， Figure 4, compared with the system returns the user query results, 

本系統不同於其他醫院內部所建立的資訊系統，而是以提供服務為主要目標，系統採用最新的網路服務技術，透過標準通訊協定及開放式的資料格式來提供服務，故使用者不受系統平台與程式語言的限制，皆可使用此服務系統，目前無法處理藥物交互作業的醫療院所，只需要在原系統中呼叫網路服務程式，即可使用該服務。 This system is different from other hospitals within the information system established, but the main objective to provide services, the system uses the latest web services technology, through standard protocols and open data format to provide services, so users are not platform and programming language restrictions may apply to use of this service system, the current operation can not handle drugs interact with health care institutions, only need the original system that call Web services program, to use the service. 使用者可以依本身實際情況，自行處理檢測後所回應的結果。 Users according to their actual circumstances, after testing its own in response to results. 

傳統藥物交互用檢核服務只提供院內端查詢而無法分享，若欲提供各醫院都能使用，又常有系統平台不一致的溝通限制，本系統以 Web Services 為中介軟體，建置藥物交互作用檢核系統時，突破異質平台的限制可以提供無法處理的藥物交互作業的醫療院所，不需更新原來的硬體設備或系統平台即可使用該服務，而且只需維護一套藥物交互作用檢查的程式及資料庫即可。 Interact with traditional medicines check only hospital services can not share client inquiries, providing the hospital wants to be able to use it often inconsistent communication platform limits the system to Web Services as middleware, implementation review of drug interactions nuclear systems, the breakthrough could provide heterogeneous platform limitations can not handle the drug interaction medical institutions operating without updating the original equipment or system hardware platform to use the service, but simply to maintain a drug interaction check programs and databases can be. 

伍、結論 V. Conclusions 

在本研究中，我們順利的建置了一套藥物交互作用檢測的網路服務系統，各醫療院所的資訊系統都可以透過網路，以標準的 SOAP 及 HTTP 協定直接呼叫服務程式，沒有系統平台及程式語言的限制，系統是在 Windows 2000 作業系統上以 ASP .NET 程式開發，採用 ACCESS 資料庫，目前系統的雛形已經開發完成，可以上線使用。 In this study, we build a set of smooth network services, drug interaction detection system, medical institutions can be the network information system using a standard SOAP and HTTP direct call service agreement program, no systematic platform and programming language restrictions, the system is in the Windows 2000 operating system to ASP. NET Application Development using the ACCESS database, the current system prototype has been developed and is available on-line use. 繼續開發網路服務程式供醫療衛生機關使用，有效的提升醫療品質，將是我們將來努力的方向。 Continue to develop Web services program to use for medical and health institutions, to effectively improve quality of care, will be our future efforts. 
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