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Medical Errors
Adverse Event
(Iatrogenic Injury)

Preventable 
Adverse Events Preventable by training, protocol, systematic monitoring

and Information Technology (20~30%)

Sentinel Events

Negligence

Sub-standard care, 
legal criteria

Caused death or permanent 
loss of function, reportable

Near Misses

No Harm Event



Wanfang Hospital , Taipei Medical University
Graduate Institute of Medical Informatics, Taipei Medical University

J.Reason, BMJ 2000;320:768J.Reason, BMJ 2000;320:768--770    770    

The Swiss Cheese Model of System Accidents
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Adverse Event Reporting System
(AERS)
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Adverse Event Reporting

Integrated with
CPOE
Nursing systems

Adverse drug 
reaction reporting 
increased 500% !
Reports 1,200 
events/yr

AERS: 2004.2.18
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Aggregated Adverse Event ReportAggregated Adverse Event Report
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Patient 
Profile
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Age, sex, allergy, weight, 
height, blood type, body 

temperature, …etc.

YC Li et. al., 2004

Current and/or chronic dz, 
DM, H/T, Pregnancy…etc.

Surgery, transfusion, 
endoscopy, 

angiogram, PTCA, 
rehabilitation…etc. 

Propanolol vs theophylline,
Cipro vs aminophylline,

Acetaminophen vs 
Phenytoin…etc.

CBC, D/C, Chem-
20, hCG, PT, 

APTT, INR…etc.

e.g. Coumadin vs 
INR

e.g. Wafarin vs 
angiogram

e.g. Penicillin vs 
PCN allergy

e.g. Retinoids vs 
pregnancy

Data Interaction Model for AE detection
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HRR (High Risk Results) Detection / 
Surveillance System

Medication Safety System
Procedural Safety System
Surgical Safety System
Adverse Event Reporting System (AERS)

HRR (High Risk Results) Detection / 
Surveillance System

Wanfang Hospital , Taipei Medical University
Graduate Institute of Medical Informatics, Taipei Medical University
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Drug-Drug Interaction Monthly ReportDrug-Drug Interaction Monthly Report
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Procedural SafetyProcedural Safety
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Risky ProceduresRisky Procedures

As many as 5000 patients suffered from 
contrast-induced nephropathy (CIN) 
each year
Many of them require temporary or life-
time hemodialysis
Hemodialysis cost Taiwan 25 billion 
TWD (6 billion RMB)
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Results of the Anti-CIN ProgramResults of the Anti-CIN Program

51.4%47.4%BDE

1,3173,624#Exam

38.0%38.6%C

10.6%14.0%A (Cre>1.4)

3.9%5.5%A+ (Cre>2)

Anti-CIN
(3 months)

Baseline
(12 months)RISK
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Surgical SafetySurgical Safety
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SPSS (Surgical Patient Safety System)

Surgical procedure reconfirmation to 
prevent wrong-site, wrong patient, 
wrong procedure

SPSS: 2004.02.09 online
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Near Misses!Near Misses!

6.6% (269/4098) deviate from the 
original schedule side at first click and 
then back to the schedule side as final 
confirmation
41 out of the 269 cases were 
Left Right switch
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No Harm EventNo Harm Event

8.3% (341/4098) – final confirmation 
inconsistent with scheduled side 
28 our of the 341 cases were 
Left Right switch
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SPSS Monthly Report SPSS Monthly Report 
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HRR (High Risk Results) 
Detection / Surveillance
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High Risk Results Detection and Surveillance with ICT

Department
chairs

Physicians

Nurses

e-mail

complete 
info.

 
Mobile phone

short msg.

HRR Monitor

Radiology 
Reports

Lab Results

Pathology 
Reports

HRR
Knowledge Base 

and Engine Patient 
Safety

HRR (High Risk Results) RemindersHRR (High Risk Results) Reminders

Nursing stationCulture 
Reports
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HRR (High Risk Results) RemindersHRR (High Risk Results) Reminders

Reminder Type
For Physicians: mobile phone short message, e-
mail
For Nurses: Web-based HRR monitor

Reminding Domains
Critical Lab data
Critical Radiology reports
Critical Pathology reports
Critical Culture reports
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HRR Lab Critical ValuesHRR Lab Critical Values

Adopted from CAP (College of American Pathologist)
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PHS HRR samplePHS HRR sample
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E-mail HRR sampleE-mail HRR sample
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Web Monitor for HRRWeb Monitor for HRR
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Lab HRR Monthly ReportLab HRR Monthly Report
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Lab HRR Ratio Monthly
(2004/10~2005/09)
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Pathology HRR Ratio Monthly
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Radiology HRR Ratio Monthly
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Culture HRR Monthly (2005/8~2006/02)Culture HRR Monthly (2005/8~2006/02)
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ResultsResults

Critical K+

Before HRR: 32 hours 

After HRR: 19 hours
[357 patients with critical K+ value in a 2-year period]

31 hours 11 hours in ER

User satisfaction
92% agree or strongly agree that HRR reminder 
increase patient safety
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ConclusionConclusion

Capture 20,000 high risk events every 
year (report 10%, detect 90%)

Only the “low-hanging fruit” now, more 
to come if EMR gets encoded better 
Will move forward to “predict” high risk 
events and/or projection of trends
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Conclusion (cont.)Conclusion (cont.)

Appropriately-deployed IT systems can 
help prevent our patients from adverse 
injury 
IT will play an irreplaceable role in our 
continuous battle against medical errors
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Patient Safety Tower
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Questions and CommentsQuestions and Comments

http://gimi.tmu.edu.tw/
http://li.tmu.edu.tw
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