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Abstract: A web-based hospital-wide automated Multidrug- Resistant
Organisms (MDRO) surveillance system was implemented in a
2200-beds medical center in Taiwan. Raw data (text) from clinical
microbiology laboratory (external data provider) were evaluated using
group mapping techniques to detect specimen reports positive of 28
patterns of defined MDRO. The time trends of the numbers were
monitored by the threshold limits generated based on historical data in a
defined period.

As per the concept of Service-Oriented Architecture (SOA), we used web
services techniques, which are suitable for integrating heterogeneous
platforms, protocols, and applications. The sub-components include Data
Collection, Data Detection (candidate detector, conflict merger), Data
Analysis (germ criterion, patient criterion, patient in each day criterion)
and Report Presentation (visualization, notification).

The performance was evaluated by 2 direct indicators (time cost and
accuracy of MDRO detection) and 2 indirect indicators (proportion and
time lag of contact isolation). The performance based on 3 of the 4
indicators evaluated in the presence of MDRO system is better than those
without and achieve statistically different (p value <0.05, t-test).
Automatic surveillance saves up to 10% of infection control man power.
In conclusion, this system facilitates medical staff for their operations in
controlling MDRO, and improves patient safety. This successful
experience of developing the MDRO system can be seamless applied to

other medical information systems.

Keyword:Resistance, infection control, surveillance, quality improvement,

service-oriented architecture
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MDRO system
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# 1 ~ Uses of Information Technology in Infection Control

and Performance Improvement

Acquire, integrate, store, analyze. and display information

Facilitate data collection and case-mix adjustment

Assist with calculations
Continuous, real-time monitoring

Provide reminders

Examine large amounts of data for meaningful patterns

(modified from Bates et al. 2003; Garland A. Chest 2005)

% 2. Types of MDRO patterns and their definition

Pattern No Surveillance target Antimicrobial disc RGTUO
1.01 Staphylococcus aureus (MRSA) Oxacillin Rorl
1.02 Staphylococcus aureus (VRSA) Vancomycin Rorl
1.03 Staphylococcus aureus (TRSA) Teicoplanin Rorl
1.04 Enterococcus faecium (VRE) Vancomycin Rorl
1.05 Enterococcus fecalis (VRE) Vancomycin Rorl
1.06 Carbapenem- Ertapenem or mipenem or Rorl

' resistant Escherichia coli (CREC) Meropenem
1.07 Carbapenem- Ertapenem or Imipenem or Rorl

’ resistant Klebsiella pneumoniae (CRKP) Meropenem
1.08 Carbapenem-resistant Pseudomonas aeruginosa Imipenem or Meropenem Rorl

(CRPA)
Carbapenem-resistant Acinetobacter baumannii .

1.09 (CRAB) Imipenem or Meropenem Rorl
1.10 Multidrug-resistance Mycobacterium tuberculosis Isoniazid and Rifampin Rorl
1.11 Fluoroquinolone -resistant Pseudomonas aeruginosa Cip roﬂoxacu'l or Rorl

Levofloxacin
112 Fluoroquinolone- Ciprofloxacin or Rorl

resistant Escherichia coli

Levofloxacin




113 Fluoroquinolone- Ciprofloxacin or Rorl
’ resistant Escherichia coli Levofloxacin

Methicillin-resistant coagulase-negative -

1.14 staphylococci (MRCNS) Oxacillin Rorl
Vancomycin -resistant coagulase-negative .

1.15 staphylococci (VRCNS) Vancomycin Rorl
Teicoplanin -resistant coagulase-negative . .

1.16 staphylococci (TRCNS) Teicoplanin Rorl

2.01 Escherichia coli (ESBL)

2.02 Klebsiella pneumoniae (ESBL)

2.03 Klebsiella oxytoca (ESBL)

2.04 Proteus mirabilis (ESBL)

3.01 Acinetobacter baumannii (MDRAB) = 3 classes Rorl

3.02 Acinetobacter baumannii (XDRAB) = 5 classes Rorl

3.03 Pseudomonas aeruginosa (MDRPA) = 3 classes Rorl

3.04 Pseudomonas aeruginosa (XDRPA) = 5 classes Rorl

4.01 Stenotrophomonas maltophilia

4.02 Burkholderia cepacia

4.03 Chryseobacterium meningosepticum

4.04 Chryseobacterium indologenes
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Lo mis AR HRPESFOTER LI FFRFREFDEAm Fahi £
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E. faecium (VRE): 2008/01/06 ~ 2009/01/06

| L] [¥ 2 devisbons

Average =7.33
Deviation = 151

E. faocium (VRE) 2008/10/26~200811.01
INTECTIONTYPE DEPTCODE LOGDATE LOGTIME LOGNO CHARTNO ITEMCODEA SPECIMENNAME ORDERNAME BACTCODE GERMQUANTITY LASTRELEASEDATE LASTRELEA

<D+DS>
10 B3 BUDO 1508 000427 016 Ol ANALSWAB Common o w7108 o8
faecium (VRE)
Pathogens
<D>+DS>
100 B3 W00 1401 N7 SMEEM 017 ANAL SWAB Common W 2 971108 o837
faecium (VRE)
<D>+DS>
104 B3 WNO0 1507 000408 3TN0 017 ANAL SWABfor VRE Corumon R w0 o840
EmmNRB
Pathogens
Blood Cultore & Entercooocus.
108 B2 wN0E 1048 003255 5197441 g BLOOD SITECVP Swsiiviy faeciun (VRE) w0l 0829
BLOOD SIMEAneizl Blood Caltaure & Entercocoous
104 ) 9700 1506 000332 2SMIE Ol i Ry e w7103 [
Blood Caltue & Entezcccocus
108 B2 B0 1003 00ze61 5197441 o9 BLOOD SITEA-line Sexsitiviy facchen (VRE) 0971030 1050
BLOOD Blood Cultore £ Enterootocus.
108 B2 97100 1504 00035 S19M41 019 STPwiend i w7108 1215

<D>+<DS>

8] 2: the trend of infection spread and the details of each number
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Cluster distance = singleCophenetic correlation coefficient=0.93488
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] 3: Group data by creating a cluster tree

2350 AP d slcly o BB A AREIXHEET S
BRI ABR DL ARG S 2R EPRHFFL A 2 4 BEPD
FrEFd 63%F 2 3 100% 0 @ AR RGP o P D] IR AL s
d 16%3% = 7] 25% o

- e 5 % % PFGE " irst 7 A ek &% &R & %

K2 MR REFRN -
2 @ E. faecium (VRE) 2 &1 :

£3: 4N F VRE 2 EA KA B R T AN B RS

MDRO Units Month Conlf)i;‘g%d Y 5 SD+80% 3 SD+80% tll?rcer:;i‘j;’tg
E. A 10 Y Y Y N
faecium 12 Y Y Y N
(VRE) 6 NA Y N N
B 9 Y Y N N
11 Y Y Y N
C 4 Y Y N Y
5 Y Y Y Y
6 Y Y Y Y
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9 Y Y N

10 NA Y N

11 NA Y Y

1 NA Y Y

D 3 NA Y Y
4 Y Y Y

1 NA Y Y

3 Y Y Y

g 4 Y Y Y
6 Y Y Y

9 NA Y Y

2 NA Y N

F 6 N N N
10 Y Y Y

11 Y Y Y

2 NA Y Y

G 3 NA Y Y
8 NA Y Y

9 NA Y Y

3 NA Y Y

H 5 NA Y N
9 Y Y Y
TOTAL 29 22

WP RBFRHESE

24 AR FVREZ ET R T ELRAEFTENAES

AN HTR

2 SD +809¢ criteria 3 SD +809¢ criteria

FE o ApE | FE Ape
v T #E IS(TP)  OFN)| 12 3
2% O(FP) (TN)| 0 1

TP(True positive) * Tk # R F i 44230 &7 ¥
FP(false positive) : 2-9@fk R F 2444250 & Jﬂ’f
TN (True negative) * 2Lk #RF #* Adhfes &7

FN(False negative) : Z-7@f 3R ¥ 2444850 & p

-k
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TN

AR TP FRME
Sensitivity = Tp4+pN Specificity = EP+TN
rHFE TP T E TN
Positive predictive value= TP+ED Negative predictive value= EN+TN
5. AN TLHAERNFE

AR FE M THYE B
2SD+80% (15) 100% 100% 100% 100%
3SD+80% (12) 80% 100% 100% 25%
—RpEREr AR 46.7% 100% 100% 11.1%

5ERRGET - BHERRG T RGP At b - B R
FRTVRIERLAE R L o AP JFd v ff A S sw S kB

- % L 12 7
I s R E-ME )

3 6. AR T TR
Without MDRO With MDRO
System System

Mean S.D Mean S.D P value*
Time cost of MDRO
detection per day (mins) 450 192.19 0 0 <.0001
Accuracy of MDRO
detection (%) 63.889 26.414 100 0 <.0001
Proportion of contact
isolation (%) 16.525 16.466 25.447  22.126 0.0014
Time lag of contact
isolation (hours) 307.81 581.88 297.42  487.12 0.8912
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