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Sentinel Events

Caused death or permanent
loss of function, reportable

Adverse Event

‘ Medical Errors

Sub-standard care,
legal criteria

Preventable - . .
e BrEic Preventable by training, protocol, systematic monitoring
and Information Technology (20~30%)
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The Swiss Cheese Model of System Accidents

Hazards

Losses

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

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

Report vs Detect

= Reporting

7 Voluntary / Subjective

2 Post-hoc

7 Culture / Human involvement
m Detection

2 Automatic/Objective

72 Real-time

2 Al / Computer programs
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Adverse Event Reporting System
(AERS)
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WA B A A (AER'S)

= Integrated with Adiverwe Evert Reporing System
2 CPOE
7 Nursing systems

m Adverse drug
reaction reporting
increased 500% !

m Reports 1,200
events/yr

AERS: 2004.2.18
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Patient Fall Reporting
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Adverse Event Reporting System
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Patient Fall Reporting (e-mail)
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Unscheduled Extubation Reporting
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Adverse Event Reporting System
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Unscheduled Extubation Reporting (e-mail)
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Needle Stick Repor
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Needle Stick Report (e-mail)
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Aggregated Adverse Event Report
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Data Interaction Model for AE detection
= / Age, sex, allergy, weight,
height, blood type, body
temperature, ...etc.
Patient

Profile

CBC, D/C, Chem- Current and/or chronic dz,
20, hCG, PT, ) DM, H/T, Pregnancy...etc.

APTT, INR...etc.

Diagnosis
& History

Re V!
pregnancy

Surgery, transfusion,
endoscopy,
angiogram, PTCA,
rehabilitation...etc.

Propanolol vs theophylline,
Cipro vs aminophylline,
Acetaminophen vs
Phenytoin...etc.

YC Liet. al., 2004 +
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Wanfang Hospital , Taipei Medical University




Patient Safety Information Systems

m Medication Safety System

m Procedural Safety System

m Surgical Safety System

m Adverse Event Reporting System (AERS)

m HRR (High Risk Results) Detection /
Surveillance System
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Medication Safety
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Procedural Safety

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

Risky 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)

Wanfang Hospital , Taipei Medical University
Graduate Institute of Medical Informatics, Taipei Medical University
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Results of the Anti-CIN Program

Baseline Anti-CIN
(12 months) (3 months)

A+ (cre>2) 5.5% 3.9%

RISK

A (cre>1.9) 14.0% 10.6%
Cc 38.6% 38.0%
BDE 47.4% 51.4%
#Exam 3,624 1,317

~ 200 wa//dv@a/L <zved !

ng Hospital , Taipei Medical University
ate Institute of Medical Informatics, Taipei Medical University




Surgical Safety

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

SPSS (Surgical Patient Safety System)

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

¥BScript

o 2 T AL g AR A s T e RS Y

SPSS: 2004.02.09 online
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Graduate Institute of Medical Informatics, Taipei Medical University
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Near Misses!

m 6.6% (269/4098) deviate from the
original schedule side at first click and
then back to the schedule side as final

confirmation

m 41 out of the 269 cases were
Left&—>Right switch

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




No Harm Event

m 8.3% (341/4098) — final confirmation
inconsistent with scheduled side

m 28 our of the 341 cases were
Left&—>Right switch

Wanfang Hospital , Taipei Medical University
Graduate Institute of Medical Informatics, Taipei Medical University
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HRR (High Risk Results)
Detection / Surveillance

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

HRR (High Risk Results) Reminders

Radiology n
Reports Department

m \._’ Chairs
complete Q’
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Lab Results Knowledge Base Moblle phone

‘ ] and Engine . Patient
PhyS|C|ans Safety
Ed -} o ) B,
Pathology g W"

Reports
HRR Monitor
Nurses
— By
Culture Nursing station
Reports
High Risk Results Detection and Surveillance with ICT




HRR (High Risk Results) Reminders

m Reminder Type
2 For Physicians: mobile phone short message, e-
mail
7 For Nurses: Web-based HRR monitor
= Reminding Domains
7 Critical Lab data
7 Critical Radiology reports
7 Critical Pathology reports
7 Critical Culture reports

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

HRR Lab Critical Values

Test Lo High Test Loy High

Elood Hi <Fomidl Serum calcium =Brngdl =1 3rngicdl

Blood WEC 20000l =300000 Serum calcium (Mewkborn) =Brngdl =1 3rngicdl

Blood platelet

Blood platelet
(Mewhborn, pediatrics)

2000000 Serum Glucose =40l | =700l

20000401 Serum Glucose (hewhorn) =30rngiddl | =300m Eqil

Prothrombin time: =40zec Serumn Phosphat

=1 g/l

Raotavirus

Positive (st 81D

Serum Potassium

=2 amEqiL

=E.5mEqiL

Fusy

Positive (e EH 28D

Serum Potassium
[Hemolyzed)

=2 amEqiL

=BmEg/L

Mycoplasma

21 60 positive

Serum Potassium
[Mewkorn)

=2 5mEqiL

=8mEqgiL

HIV

positive

Blood GasipHAsterial)

=72

=76

ArnrnoriE

1600 moliL

PCOZ

<20mmHg

=B0rmrmHg

Serum Bilirubin
Total hewkborm)

=18mgsdl

P2

<A0mmHy

Serum Amylase

=300

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

HZO3 act

=10

Adopted from CAP (College of American Pathologist) I 1




PHS HRR sample

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

E-mail HRR sample

& LAE HRR for Dr. M2 PT: 5™ B PATH HRR for Dr2EE PI-fHE MAE (552F)

BWREE KBE ®BAO IAD B HA®D PERE REBE BRO SAD BR0 TAD &HiTw eI
sa ﬂ) g :; x @ 0 W L EEER | CAZHEREL | SBF0 | oA v | X | A B
EE AREE  ®= FUED PR Lt—@ T—@ SEERZR

FHE:  Reminter —
AN 200445 H18E _F4F 08113 FiFE: Reminder [Reminder@wanfang gov.tw]  TFFEHE: 20040324 (BRA=) FoF 0494

BHE: in@vantane gov e B E/h S H:0322/0324/0324
T8 LAB HRR for Dr {3255 PT: FSNN ?E?A!W*Wl
The specimen 13 submitted in two bags labeled as "4" and "B", respectively,

fized in formalin.

The bag A). contains nine tissue fragments measuring up to 2102 5.0 2 2.0
cm. in size. Grossly, they are grayish red and elastic cystic wall fragments. Foci
,[2~30],Blood x 1073l DATAELFEHE B | of hemorrhage are seen. One friable tissue, measuring 6.0 x 4.0 x 3.5 cm. in
d,x 106/l size, is vellow and soft. One dilated tube, measuring 3.5 cm. in length and 0.8
HGB: 7.7,(14.0~18.0),[7],Blood,gfdl cm. in diameter is seen also.
HCT: 24.8,(42~52),[15],Blood, % The bag E). confains two lissue fragments measuring up to 1.3x 1.2x 0.5

MCV: 90.5,(80~94), Blood,{1 crm. in size. Grossly, they are pink and soft.
MCH: 28.1,(27~34),Blood pg

MCHC: 31.0,(31~37),Blocd, g/l

Flatelet: 48,(130~4000,[30], Elood x 1043/, B2 A THEA#ERE
RDW-SD: 67.7,(38~48),Blood,f]

RDW-CV: 21.6,(11~16),Elood, %

FDW: - {10~16),Blood.fl

Neutrophiliseg): 75,(40~74 Elood, %, A, THE F-5F BR00BRE 5t S
Neutrophiliband): 10,Blood, % . ) .
Metamyelocyte: 3,Blood, % ary shows a picture of mucinous

Myelocyte: 1,Elood, % ged in papillary and complex tubnlo-glandular
Lymphaocyie: 3,(19~48),Blood, % tumor cells. The tumeor cells display moderate to
Monocyte: 8,(3.4~9.0),Blood % severe pleomorphic nuclei and columnar abundant cytoplasm. Focal clear
Eosinophil: 0,(0.0~7.0),Blood, % cytoplasm change necrosis, and micropapillary budding of tumor cells are
Basophil: 0,(0.0~1.5),Blood, % seen. Mucin stain shows intracytoplasmic mucin present in tumor cells. The
NRBC/100WEC: 4.9,Blood, % fallopian tube shows hydrosalpinx. The tissue from bag "B" also shows
carcinoma cells.

Representative sections are taken and labeled as:
Al-5: cyst wall

467 tube

B1-3: friable tissue

Graduate Institute of Medical Informatics, Taipei Medical University



Web Monitor for HRR

Mk LAB HREEIFSHM
01027933 - Q309 052055
00524304 HAN05HE i (4 43
DO524304 i 30598 0544 43
(0002220 25 [1.ABIHRR - Microsoft Internet Explorer
DeagaE
oioess [LABJHRR
o s I el &
D258 | o g - omosis ;85
OFAAET | JSEESE : 00847111 1D NO : J101035622
028627 e ! _
PP 6.932  [7.350~7.450 Blood |1F 348 Cas b B
10004 | o5 on 58.6 B20-450 Bload
010004 | ooz 931 [75.0~100.0 Elood
ologss | HCO3act A2
.| HCO3std  B7
g1 BE(ech 203
020948 | |BEE) 20.8
olozEs | letcoz {EE]
oostee | [O25AT ]

010255 FIE

06358
OGB4
020848

FRRAFF © S305A9062020]

Graduate Institute of Medical Informatics, Taipei Medical University

B ABG

B Immuno
O Blood

O Biochem

9303 9304 9305 9306 9307 9308 9309 9310 9311 9312 9401 9402

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




Lab HRR Ratio Monthly

(2004/10~2005/09)

60,000

50,000

40,000 l_l '—l
r

30,000

20,000

10,000

0
9310 | 9311 | 9312 | 9401 | 9402 | 9403 | 9404 | 9405 | 9406 | 9407 | 9408 | 9409

ﬁq@?mﬁﬁﬁf‘, 636 655 498 877 778 941 850 789 776 759 791 686
ﬁﬁﬁﬁ ARET 44267 | 40449 | 36400 | 45475 (37579 | 48902 | 43465 | 41054 | 40535 | 39858 | 42730 | 39850
Iﬁl‘,@t‘mﬁﬁﬁ:{,% 1.44% | 1.62% | 1.37% | 1.93% | 2.07% | 1.92% | 1.96% | 1.92% | 1.91% | 1.90% | 1.92% | 1.72%

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

Pathology HRR Ratio Monthly

(2004/10-2005/08)

CIPATH |45
=
HRR




Radiology HRR Ratio Monthly

(2005/01-2005/10)

0

02/94 04/94 09/94

0 50 MR 7, 309 308 164
0 g 7 13225 18228 15805

i R T E 15T B 2.34% 1.69% 1.04%

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

Culture HRR Monthly (2005/8~2006/02)

— FI

o AR
m— MRRp S5 b=

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




Results

m Critical K*
2 Before HRR: 32 hours
2 After HRR: 19 hours

[357 patients with critical K* value in a 2-year period]
2 31 hours - 11 hours in ER
m User satisfaction

72 92% agree or strongly agree that HRR reminder
increase patient safety

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

Conclusion

m 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

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




Conclusion cont)

= Appropriately-deployed IT systems can
help prevent our patients from adverse
injury

= |T will play an irreplaceable role in our
continuous battle against medical errors

Wanfang Hospital , Taipei Medical University
Graduate Institute of Medical Informatics, Taipei Medical University
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Reduction in
Preventahle Errors

) ‘ (ieneration 5:
RUNLE The Mentor

RO Genemtion 4:
i The Partner
. Generation
60% The Helper

Generation 2
The Docume

40%

200, 1= Generation 1:
’ The Collector

0 F
1993 1998 2003 2008 2012+
YEAR

Fig. 1. Error Impact of CPR Generations Source: Gartner, Inc.

Wanfang Hospital , Taipei Medical University
Graduate Institute of Medical Informatics, Taipei Medical University
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Questions and Comments

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

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

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




