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Outline of presentation

• Medication safety issues in Taiwan
• Current environment: The NHI MediCloud: cloud medication / 

medical record services provided by NHI of Taiwan
• HIT tools that help in Medication processes in TCVGH (Taichung 

Veterans General Hospital) & how they integrate with MediCloud
• Critical successful factors of Medicloud
• Current issues and challenges



•Superintendent Wayne H-H Sheu MD, PhD

•Facility 1,576 beds 

•Employees 3,968 members 

•Outpatients Service :7,558 patients/day 

•Emergency Service :185 patients/day 

•Admission Service :4,945 patients/ month

•Surgery Service :3,741patients/month 

Taichung  Veterans  General  Hospital
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VGHTC  EMR system
• In house development since 1987
• Outpatient Ordering since 1989. Filmless in 1993, Smart Hospital award 2015 

( Joint commission of Taiwan), Candidate in 2019 
• Well adopted by users and adopted by two other medical centers in Taiwan in 

recent years



Taiwan Patient safety Reporting system

• Volunteer reporting system sponsored by 
Ministry of Health and Welfare & 
executed through Joint Commision since 
2003

• Total of 753 institutions + 10,347 clinics) 
2019 Q1

• 337 of institutions reported in this report



Taiwan Patient safety reporting system 2019 
Q1
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Error in Medication processes

Taiwan Patient safety reporting system 2019 
Q1

Prescription 
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IOM  2006 Preventing Medication 
Errors

Effective Use of Well-Designed 
Technologies

• Computerized provider order entry with clinical decision 
support

• Medication Administration:
– Use of electronic Medication Administration Record
– machine-readable identification, eg. bar coding, 
– Use Smart pump

IOM 2006



Cloud medication History since 2013



New environment  (2016) – National Health 
Insurance (NHI)-Medicloud 



Medicloud user interface 



Images and Reports



Outpatient view



Strategy to Improve Safety with 
Information Technology

• Improving Communication
• Providing Access to Information
• Assisting with Calculations
• Real time checking
• Continuous Monitoring
• Integrated Decision Support Systems 
• Patient participation

Modified fromBates & Gawande et al. NEJM 2003
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Decision support for medication safety 



Categories Control / Restrain Alert / suggestion Information asist
Drug ADR/ allergy - Cross hospital alerts -

Drug duplication

ATC code rules alert for 
Duplication ≦10 Days）

-
Duplication of the same class
Duplication on the same day

Drug interactions -
Alert for DDI, cross 
institutions

-

Liver/Renal 
functions

-
Alert for impaired liver or 
Renal function

 CCr / eGFR calculation

Drug dose /total 
dose /route/ usage

Single dose、Daily maximum 
dose, adjusted for diagnosis, 
body weight

Total dose calculation

Limit route、frequency - -
Limit maximum days、no. of 
orders、total quantity

- -

Controlled drugs
管制用藥證號檢核 - -
Non-cancer patient grade 1、2 
drug control

- -

Alert & control in CPOE (I)
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ATC code rules limit
duplication > 10 Days



Alert & control in CPOE (II)

Special drugs

事審藥品管控 Drug risk tagging
Chemotherapy drug 
dilution calculation

High risk drugs diagnosis 
control (eg. DM)

Reminder for checking 
hepatitis B and limit use of 
immunosuppressants

Information and alert for 
special drug

Special patient 
groups

Limit of age, sex (Casodex. 
Prostate ca drug limit to M）

Alert for class X, D for 
pregnancy age women

-

Drugs limit to specialty, special 
imported drugs

Beer’s criterior reminder for 
potential inappropriate meds

- Alert for clinical trial cases

Others

Drug grinding, cut into half, 
chewing, IV compatibility

Indications & NHI regulations  drug info on web 

不可自購品項鎖控
Alternative drug suggestion 
under shortage

TFDA drug certification info 
link

-
Irregular prescription order 
entry

 UpToDate®、

MICROMEDEX®

 info link
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Integrated Medication CDSS
Linking CPOE CDSS  tools & Pharmacist reconciliation & communications



Strategy to Improve Safety with 
Information Technology

• Improving Communication
• Providing Access to Information
• Assisting with Calculations
• Real time checking
• Continuous Monitoring
• Integrated Decision Support Systems 
• Patient participation

Modified fromBates & Gawande et al. NEJM 2003



Viewing Clinical notes of other hospitals/clinics
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Outpatient system

C
olor for differentiation 



Information rich cross discipline EMR

Cloud Medication History



Timeline representations of medication

Medications from different sources



Herbals (TCM) & medications displayed 
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Strategy to Improving Safety with 
Information Technology

• Improving Communication
• Providing Access to Information
• Assisting with Calculations
• Real time checking
• Continuous Monitoring
• Decision Support
• Patient participation

Modified from Bates & Gawande et al. NEJM 2003



Linking information for medications



Viewing images and info of drug through National drug 
database by ‘infobutton’



Infobutton linked to hospital formulary 
e-handbook (in-patient system)



Flexible, Searchable 
Formulary e-handbook

Drug code
Generic name
Product name
Pharmacology
Indications
Constituents
ATC codes



衛教

Formulary Inquiry e-handbook updated, maintained and 
accessed across many different applications
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Viewing Laboratory Data (including cloud) with 
medication



Strategy to Improving Safety with 
Information Technology

• Improving Communication
• Providing Access to Information
• Assisting with Calculations
• Real time checking
• Continuous Monitoring
• Decision Support
• Patient participation

Bates & Gawande et al. NEJM 2003



Medication duplication checking  

Check for drug 
duplication from 
other clinics



Medication interaction checking

Real time checking 
across medication 
from different 
hospitals



Interaction checks : Chinese herbs & Meds 
within & between hosp /clinic
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Med
order

TCM
order

Alert：Interaction detected. 
Give reasons or correct 
order

~Checking logic~
Within + Cross hosp



Check easy bleeding medication including Medicloud 
during invasive procedures ordering

From other clinic
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排程住院進行手術Before Surgery

Check easy-bleeding medication before surgeries 
and invasive procedures

107/1~107/9 total alert 24,203，Monthly ave. 2,689 

Monthly 
alert

Hosp &

Cloud



Remind and help user to check Hepatitis B markers when 
Dignosis of malignancy detected

Hepatitis markers not 
echecked within 3 years



Requiring use of anti-viral agents when immunosuppressants 
prescribed in HBV patient



Renal function checking reminder before CT / MRI scans
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Wrong spellings

Wide variety of inputs, drug groups

Duplicated records

No system alerts 

Free text 
input

Cloud Drug Allergy History 



Conversion of cloud free text allergy history to 
automatic system alert  
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(FREE TEXT 
RECROD)

Intelligent 
Conversion

Store in Database

Mapped to 
meaningful code

System check

Trigger alert

Improve safety

Prescription



Analyse the free text entry from cloud and EMR，Convert to 
hospital drug code / generic name, Store in ADR database in 
EMR  
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 Drug allergy checking from cloud free text 
records by Natural Language processing



44

智慧攔阻

健保雲端過敏紀錄

滑鼠移至       ，呈現雲端藥歷提供的ADR原始紀錄過敏

若仍逕行開立，
則需輸入使用理由

雲端

Alert when allergic drug ( or class of drug) is 
prescribed



• August, 2019 recognizable drugs+drug groups 
number: 940 

• From Dec. 2018 to July 2019, (8 months) accuracy  
99.6% ( 177 unrecognized / 50149 total number  )
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Accurate Intelligent free text allergy conversion 
system



Real time monitoring of drug used against ADR record – 
improving safety & accuracy



ADR reporting & verification system
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ADR user report link 
with photos

ADR verification management

ADR national reporting system for pharmacists  



Strategy to Improve Safety with 
Information Technology

• Improving Communication
• Providing Access to Information
• Assisting with Calculations
• Real time checking
• Continuous Monitoring
• Decision Support

Bates & Gawande et al. NEJM 2003



Intelligent integrated Patient centered clinical medication 
management system for pharmacists
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醫師
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臨床藥學電腦管理系統

藥物治療追蹤
服務記錄

營養治療追蹤
服務記錄

臨床藥物動力
學服務記錄

藥物諮詢服務
記錄

營養師、呼吸治療師、
復健師、醫檢師、社工師…等 

ICU & wards / Antibiotics / Fall medications / Med Reconciliation 



Unprescribed (omitted?) drug report to 
pharmacist during hospitalization 

Omitted hypoglycemic agents

Blood sugar

Omitted anti-hypertensives

Blood pressure
Omitted anticoagulants



Continuous Monitoring: drug-lab Reports 



Drug-Disease interactions reporting



Dashboard for clinical pharmacists:
Work list,  High risk patients assessment

ICU & wards / Antibiotics / Fall medications / Med Reconciliation / Drug interactions



Medication Reconciliation, Pharmacists 
communicate with Physicians



High rate of acceptance by physician in 
medication reconciliation processes



Patient Participation



VGHTC Medication info & services APP

預約查詢專區_預約慢箋查詢服務

健康管理專區_家人用藥管理服務
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處方資訊專區_處方藥品查詢服務

預約服務專區_慢箋預約領藥服務

進度查詢專區_領藥進度查詢服務



My Healthbank 健康存摺
• Health insurance administrative data: NHI OPD visits, ( + dental, 

TCM ); Hospitalization; Medication history, Surgery performed, 
allergy hx

• Optionally uploaded by care providers:  Lab results, radiology, 
pathology & text reports, discharge summary 



Look up medication history in 3 years



Value adding by providing SDK (software development 
kit ) to developers – Future Health Guardian?

Checking Potential Inappropriate Medication
Using Beer’s Criterior
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From 2018/1/1 to 2019/7/26
→Cumulative alerts 64,621
→Maximum  275
→Average alert / day: 112

ADR/Drug allergy alerts number 

107/1/1 108/7/26



2016/1~2019/6 drug-drug interaction 
alerts
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Average DDI alerts per month：2,676
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Decrease of Duplication Rates in TCVGH

Liao CY, et al., Int J Med Inform 2019;126: 65-71.



Nation-wise Drug duplication improvement

Antihypertensie Antilipidemics  Antidiabetics

    Anti psychotics     Antidepressants Sedatives-Hypnotics

  Progressive decrease of drug duplication in inquired patients



Critical Successful factors of 
NHI-Medicloud system

• National insurance system since 1995. 99.6% patient inside the 
insurance (2018). 

• Require electronic claims daily upload. Clinics and hospitals must 
comply

• Accreditation program for Joint Commision of Taiwan encourage 
best practices

• Open and sharing culture of Taiwan health providers, learning from 
each other. Yearly demonstrations by best hospitals throughout 
Taiwan. 



Current Issues and challenges

• Privacy concerns of patients, limit to months to few years of data 
from medicloud

• Upload data quality issues
– More precise Data Standards to promote interoperability between 

institutions. Eg. LOINC, (Logical Observation Identifiers, Names 
and Codes) etc. 

• Limit applications in clinics – lack incentives and vendors with 
medical domain knowledge. Eg. Drug-drug interaction..etc



Conclusions

• Information Technology is playing important role in improving 
medication safety

• Medicloud service by Taiwan NHI provide exciting opportunities for 
medication safety improvement, both in hospital /provider practice 
and for individual consumers

• In Taiwan, more vigorous implementation of interoperable standards 
for EMR provide opportunities of improvement

• Use of AI, NLP technology provide exciting prospects 
• IT tools should be safe & well designed. Continue improvement is 

important.
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