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Wan Fang Hospital (W)

Taipei Medical University Hospital (T)

Shuang-Ho Hospital (S)

Taipei Medical University (TMU) has begun to integrate the electronic medical 
record (EMR) databases of the three affiliated hospitals to form the Taipei 
Medical University Clinical Research Database (TMUCRD) since 2015. 
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TMUCRD combines various electronic medical records of the three hospitals,
including structured data (such as basic patient information, visits, tests,
diagnosis results, treatment, surgery and medication, etc.) and unstructured
data (such as physician records, pathology reports, radiological reports,
discharge records, etc.) are compiled into analyzable data.



List of clinical database data sheets

No. 類別 資料表中文名稱 資料表英文名稱
1

病人基本資料

病歷基本資料 CHR_BASIC
2 門診基本檔 OPD_BASIC
3 門診掛號檔 REG_BASIC
4 住院預約記錄 BESP_IPD
5 住院基本檔 IPD_BASIC
6 急診基本檔 EPD_HIS
7

用藥記錄

藥品資料基本檔 MED_BASIC
8 門急用藥過敏記錄 OPD_WARNING2
9 門急診用藥品檔 OPD_MED
10 住院用藥 UD_ORDER
11 住院用藥執行記錄檔 UD_ORDER_LOG
12

診斷資料

住院診斷記錄 CHR_DIAG
13 住院外因診斷記錄 CHR_EXT
14 住院疾病分類基本資料 CHR_ICD
15 住院預約診斷資料 IPD_RSV
16

檢驗資料

檢驗開單記錄 OPD_EXPER
17 檢驗結果報告 LABRESULT
18 檢驗開單記錄 EXPER_ORDER
19 檢驗結果報告 EXPER_SIGN
20 檢驗代碼檔 EXPERIMENT
21 檢驗名稱資料檔 EXP_ITEM

22 檢驗項目參考值資料檔 EXPER_REFERDAT
A

23 檢驗結果對應 LABRESULT_BOUN
D

24 排程檢查記錄 排程檢查開單記錄 LAB_SCHE
25 放射資料 放射開單記錄 OPD_XRAY
26 一般攝影代碼檔 X_RAY
27

手術資料
手術診斷記錄 CHR_OP

28 手術基本資料 OP_BASIC

No. 類別 資料表中文名稱 資料表英文名稱
29

癌症與化療資
料

化療藥物使用記錄 CHEMO_MED_D
30 化療病患資料檔 CHEMO_MED_M
31 腫瘤型態明細資料 CHR_STRA
32 癌症登記 CR_TCASE
33 病理報告 病理報告 PATT_REPORT
34

其他參照資料

床位基本資料 BED_BASIC
35 床位費用資料 BED_FEE
36 頻率基本資料 CIR_BASIC
37 頻率服藥時間 CIR_TIME
38 代碼類別基本資料 CODE_BASIC
39 代碼基本資料 CODE_DTL
40 科別基本檔 DEPT_BASIC
41 醫師基本資料 DOC_BASIC
42 計價基本資料 FEE_BASIC
43 計價類別 FEE_CATE
44 申報基本資料 FEE_INS
45 國際疾病基本資料 ICD9_BASIC
46 住院開單紀錄 IPD_ALL_ORDER
47 住院開單檔 IPD_FEE
48 住院收費歷史檔 IPD_HIS
49 住院轉科轉床資料 IPD_TRANS
50 衛材基本資料檔 MTRL_BASIC
51 門診開單檔 OPD_FEE
52 看診收費歷史檔 OPD_HIS
53 申報門診處方及治療資料 HIA_DTLFA2
54 住院醫療費用清單資料 HIA_DTLFB
55 門診申報明細 HIA_ORDFA2
56 住院醫療費用醫令清單資料HIA_ORDFB

57 住院醫療費用醫令清單資料HIA_ORDFC
58 門診處方及治療費用歸類 HIA_TTL2
59 國際疾病基本資料 ICD10_BASIC 4

The data content covered includes 10 categories, 60 data 
sheets, and 2,355 fields. The various data sheets were linked 
to each other.



"Linkage" method was used to integrate 
various data sheets
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The overall time interval of the data covered by TMUCRD is 
1998-2020, and since 2008, the database has covered the 
complete data of the three hospitals. 



TMUCRD was linked to cancer registry and death 
registry databases

臨床研究
資料庫

癌症登錄

醫院資訊系統

1. De-ID
2. 串聯

1) 乳癌資料集

2) 大腸癌資料集

3) 肺癌資料集

4) …

癌登
資料庫

十大癌症 - Total, 1976-2018

順位 ICD-O-3 原發部位
北醫

個案數(人) %
1 C50 女性乳房 8,309 16.52
2 C18-C21 結腸、直腸、乙狀結腸連結部及肛門 8,531 16.96
3 C33-C34 肺、支氣管及氣管 6,123 12.17
4 C61 攝護腺 3,053 6.07
5 C22 肝及肝內膽管 4,330 8.61
6 C00-C14 口腔、口咽及下咽 3,717 7.39
7 C54 子宮體 1,370 2.72
8 C73 甲狀腺 1,125 2.24
9 C16 胃 2,162 4.30

10 C44 皮膚 1,257 2.50
C00-C80 全癌症 50,295 100.00

Age at Diagnosis

Age
北醫

個案數(人) %

0-19 312 0.62

20-24 222 0.44

25-29 568 1.13

30-34 1,208 2.40

35-39 2,190 4.35

40-44 3,166 6.29

45-49 4,514 8.98

50-54 5,441 10.82

Age
北醫

個案數(人) %

55-59 6,300 12.53

60-64 6,127 12.18

65-69 5,545 11.02

70-74 4,613 9.17

75-79 4,334 8.62

80-84 3,453 6.87

85+ 3,113 6.19

50,295 100.00

7 7



We have achieved the therapeutic effects (response, 
progress) and side effects of anti-cancer drugs
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 Structure unstructured text-based pathology reports and move 
towards automated cancer reporting

We have used NLP to convert pathology reports from unstructured 
to structured data (take breast cancer as an example)
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Validation of Information Extraction Techniques
for Pathology Report

Information
10

Accuracy



Features of TMUCRD (compared to NHIRD)

1. It has various test results, such as: CKD severity staging; 
2. It has a complete pathology report, such as cancer staging information; 
3. It has hospitalization details, including: surgery during hospitalization, 

drug use information such as the time and details of various medical 
treatments; 

4. It includes patient self-payment items, such as health examinations, new 
drugs that have not been paid for by national health insurance, etc.; 

5. TMUCRD has been connected with the death registration file of the 
Ministry of Health and Welfare in Taiwan. Therefore, it has accurate 
death date and cause of death information for each death case, which is 
helpful for the survival analysis of diseases and medications; 

6. The TMUCRD based on the electronic medical records of the three 
hospitals has been connected with the cancer registration data coordinated 
by the Health Promotion Administration, so that TMUCRD has more 
information about cancer treatment and is helpful for cancer-related 
research.
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Pharmaco-
economics
Pharmaco-
economics

Insurance 
Policy

Insurance 
Policy

Big Data Analysis
AI

Safety of 
Drug

Safety of 
DrugEffectiveness

of Drug
Effectiveness

of Drug

Outcomes of 
Disease
Outcomes of 
Disease

Risk of 
Disease
Risk of 
Disease

Suitable Research Types for TMUCRD
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 Product Value Assessment
 Clinical Decision Making Suggestions



Services Types provided by TMU Office of Data Science
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Title
Research Design

Proposal

Title
Research Design

Proposal

Data application
Data processing
Data application
Data processing

Data analysisData analysis
Table / FiguresTable / Figures

Paper review
Submission

Paper review
Submission

Research
Process

Research
Process



TMUCRD research examples

手術病人有無糖尿病，其術後併發症是否有差異

Journal of Clinical Medicine
(IF=5.583, Published: 16 January 2019)

減重治療對肥胖病患腎功能的影響

Journal of Cachexia, Sarcopenia and Muscle
(IF=12.511, Published: 1 January 2019)
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Disease BI
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TMUCRD’s Service Models
The case numbers of the selected 
research subjects in each affiliated 
hospital must be greater than 5, 
and the number of medical records 
in each affiliated hospital is less 
than 1% of the total number of 
medical records in each hospital.
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Data analysis Discussion

Statistics

Methodology

Results

Title

Design Proposal

Publication

Application

Service Modes provided by TMU Office of Data Science
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Thanks!
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TMUCDR ‐ OHDSI CDM
Mapping Progress

Alex PA. NGUYEN, Ph.D.
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OMOP Common Data Model

• Designed for various types of data (EHR, 

insurance claims) in various countries

• Developed by the OMOP / OHDSI community 

• Currently on 5th version (5.2 and 5.3)

– It is the version 6th in the github

• ‘Easy to get data in, easy to get data out’



One model, multiple use cases



Designing the ETL



Create code mappings

• Need to map codes to one of the OMOP CDM 

standards:

– Drugs: RxNorm

– Conditions: SNOMED

– Lab values: LOINC

– Specialties: CMS 



TMUCDR CDM
















Location
• NHIRB code book 
(https://nhird.nhri.org.tw/date_02.html)

• No data excluded

en_codedescribe

Columns Description

location_id 編號

address_1 中文縣市名稱

zip 郵遞區號



Care site (Departments)
• No data excluded

Columns Description

Care_site_id 編號

dept 科室部門代碼

Care_site_name 科室英文名稱

Care_site_source_value 科室中文名稱

place_of_service_concept_id OHDSI代碼
38004515 (Hospital) 

location_id 所屬醫院之location_id
10: TMUH
16: WFH
46: SHH 

place_of_service_source_value 三家醫院英文全稱



Provider
• The doctor in a hospital has more than one doc_code
since different departments; 
– A doctor in the same department has different doc_code
since different hospitals. 

• Same ID_No in different hospitals has different 
provider_id

Columns Description

provider_id 編號

provider_source_value 醫師原本的ID_NO

hosp_grp 隸屬醫院



Person
• Exclude data with incomplete birth_date and 
blank ID_NO

Columns Description

person_id 編號

person_source_value 原ID_NO

gender_concept_id OHDSI性別代碼

gender_source_value 原sex_type

year_of_birth 生日西元年(民國年改西元年)

month_of_birth 生日月份

race_concept_id 38003580 (Taiwanese)

ethnicity_concept_id 38003564 (Not Hispanic or Latino)

chr_no 原病歷號(保留檢查對照用)

hosp__grp 隸屬醫院



Observation period
• Exclude data with incomplete OPD_DATE and 
which just ID_NO without CHR_NO

Columns Description

observation_period_id 編號

person_id 串person的person_id

id_no (保留檢查對照用)

observation_period_start_date 最早建檔日期(民國年改西元年)

observation_period_end_date 最晚建檔日期(民國年改西元年)

period_type_concept_id OHDSI代碼
44814724 (Period covering healthcare encounters) 

hosp__grp 隸屬醫院



Visit occurence

• Exclude data with incomplete OPD_DATE and 
CPD_DATE

Columns Description

visit_occurrence_id 編號

person_id 串person的person_id

id_no (保留檢查對照用)

chr_no (保留檢查對照用)

visit_source_value fee_no

visit_start_date opd_date和 ipd_date (民國年改西元年)

visit_end_date opd_date和 cpd_date (民國年改西元年)

visit_concept_id OHDSI代碼
9201 (Inpatient Visit) 
9202 (Outpatient Visit) 
9203 (Emergency Room Visit)

visit_type_concept_id OHDSI代碼
44818518 (Visit derived from EHR record) 

hosp__grp 隸屬醫院



Condition occurence
• Exclude data with blank ID_NO and 
incomplete OPD_DATE and IPD_DATE

• Use ICD9_CODE if OPD_DATE/ IPD_DATE 
before 2016; use ICD10_CODE if OPD_DATE/ 
IPD_DATE after 2016

Columns Description

condition_occurrence_id 編號

visit_occurrence_id 串visit_occurence

person_id 串person

id_no (保留檢查對照用)

chr_no (保留檢查對照用)

fee_no (保留檢查對照用)

fee_no_first (保留檢查對照用)

condition_start_date OPD_DATE 和 IPD_DATE (民國年改西元年)

condition_end_date OPD_DATE 和 CPD_DATE (民國年改西元年)

condition_concept_id ICD9_CODE及ICD10_CODE對照的Snomed code

condition_source_value 原本的ICD9_CODE及ICD10_CODE

diag_code_order 原ICD9_CODE及ICD10_CODE的診斷碼欄位順序

condition_source_concept_id

condition_type_concept_id OHDSI代碼‐對照O,I病患診斷碼順序

hosp__grp 隸屬醫院



Drug Exposure

• Convert NHI drug codes to RxNorm codes
Destination Field Source Field Logic Comment

drug_exposure_id

visit_occurrence_id fee_no

person_id chr_no Mapping to 
chr_basic to 
get the 
person_id

provider_id doc_code Look up the 
foreign key in 
Provider table

drug_exposure_start_date opd_date

drug_concept_id med_code



Atlas Sytem

• Built successfully Atlas system



Public Atlas Links to 12 Cohorts 

Cohort # 1st Drug 2nd Drug Atlas Cohort links Cohort Counts

1 ACEi/ARB CCB http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775040

2 CCB ACEi/ARB  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775041

3 ACEi/ARB Diuretic  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775042

4 Diuretic ACEi/ARB  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775043

5 ACEi/ARB B‐blocker  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775044

6 B‐blocker ACEi/ARB  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775045

7 CCB Diuretic  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775046

8 Diuretic CCB  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775047

9 CCB B‐blocker  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775048

10 B‐blocker CCB  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775049

11 Diuretic B‐blocker  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775050

12 B‐blocker Diuretic  http://atlas‐demo.ohdsi.org/#/cohortdefinition/1775051



Thank you for listening.
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