=g Aerel A 2239 AllE
Kor. J. Clin. Pharm., Vol. 23, No. 1. 2013

= 1x
2stos’ -

== 10| MR MET AFBR O|X|= &1}

ZAB® - D

"2yt ZFSCfet ‘FE/ZEEY
(20124 12% 26Y A4 - 20139 2€ 39 4 - 20134 296U $9)

Effects on the Antimicrobial Use of Clinical Decision Support
System for Prescribing Antibiotics in a Hospital

Hyun-Young Kim', Jae-Hyun Cho?, and Young Taeg Koh®
" College of Nursing, Eulji University, Daejeon 301-746, Korea
2 National Police Hospital, Seoul 138-708, Korea
(Received December 26, 2012 - Revised February 3, 2013 - Accepted February 6, 2013)

Objective: This study was to define the clinical effect on the clinical decision support system (CDSS) for prescribing
antibiotics integrated with the order communication system in a National Hospital. Method: We extracted data col-
lected before integrating the CDSS of 4,406 adult patients in 2007 and data collected after integrating the CDSS of
4,278 adult patients in 2009. These patients were 50.4% and 45.2% of all patients admitted in 2007 and 2009, respec-
tively. The clinical effect was defined as the proportion of prescribed antibiotics, the length of antibiotics use, and the
DDDs (defined daily doses) of antibiotics per 1,000 patient-days using these retrospective data. Results: There were a
significant change in the proportion of patient prescribed penicillins with extended spectrum (OR=0.55, p=001), penicil-
lins included beta-lactamase inhibitors (OR=0.75, p<.001), 3rd cephalosporin (OR=1.47, p<.001). The mean of the
length of antibiotics use was decreased statistically from 6.09£5.48 to 5.85+5.51 days (p=.003). The DDD of glycopep-
tides was decreased from 24.43 DDD to 19.55 DDD per 1000 patient-days. The DDD of 3rd cephalosporins was also
decreased from 15.88 to 11.65. Conclusion: Therefore, the clinical decision support system for prescribing antibiotics

was effective for the clinical outcomes.
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Fig. 1. Screen shot of the decision support system for antibiotics
prescribing.
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Table 1. General Characteristics.
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Pre administration (Year 2007)

Post administration (Year 2009)

XZ or T P
MeantSD MeantSD
Age 42.89+21.30 43.02+21.97 -285 776
N (%) N (%)
Gender
Male 3239 (73.5%) 3102 (72.5%) 299 152
Female 1167 (26.5%) 1176 (27.5%)
Clinics
Medical part 1189 (27.0%) 1158 (27.1%) .942 A75
Surgical part 3217 (73.0%) 3120 (72.9%)
Underlying conditions
Digestive 1119 (25.4%) 1079 (25.2%)
Intrathoracic 686 (15.6%) 683 (16.0%)
Musculoskeletal 854 (19.4%) 894 (20.9%)
Neurosensory 522 (11.8%) 488 (11.4%) 13.526 .060
Genitourinary 721 (16.4%) 607 (14.2%)
Hematological 68 (1.5%) 84 (2.0%)
Integumentary 296 (6.7%) 286 (6.7%)
Others 140 (3.2%) 157 (3.7%)
Operation
Yes 2540 (57.6%) 2436 (56.9%) S15 260
No 1866 (42.4%) 1842 (43.1%)

o] DDD/1,000-patients/day ¢S AF&-3}i+}.

Xz 24

A8 BA1L SPSS statistics 20.0 versionS AHE-5lsdT}. 3
A 2Af A Z2ae] HE A5 zpelE v}y
A3ted B ZHe] EA S 22 a8 A8 AFe| At
2 B4 A AT e g, W] EA4 o
2 EE TestE ARSsITh Z2 a3 28 A5 34
Al EE AR BEG Ape] AL o] E¥EAIAH I]FE
A& AH3le] odds ratioS T3 T T2 A4 A5
SHAYA] 7 ARSI Afo] AAFE T-test ARSI
tEo], X2 3 H§ A5 JAYAE XEE P2 Aol
U BE 3AbelAl ARSgE A ARSEFR S RS
HES gxlof| Al ARS8 A AMS-E-2 DDD/1,000-patients/
day =915 ARS-3ted Falod L, A ARSRF 7k Abo] A%
< T-testE A3}

A7 Az

o7 CHadxtel 4

A Al FAF A B 2 164 oA A9l 3
A2 YA Ak A 22 oS H4317] oAl 20074
19 12958 129 319744 440693 Z2 73S 243} o
Fal 20099 19 1958 128 31971A] 4278 o]t} o]
Y 7|17kl 200792] HLA3A} 8,735% Fell 50.4%, 20091

UA3A} 94727 Foll 452%e) s Z2aE A8
317] o]A T o] Fof A S X BE W2 AL Ht
2, 44, A8} o N F OF 2l FAALE F
ofgt xpo] 7}t giglem T3 Z o2 epstth(Table 1).

SN ALE BiE

A A A 22 oS A7) 2]l 2007d=
Z 10,047 Z2A2] FAAZF AE AL, AR F2 2009l =
9,062712] A7} AWk St A28 S H-3)7] o] Aol 7t
A e w3 xqubsl A AE-2 249 cephalosporins
(31.76%), aminoglycoside (23.73%) 22|32 349 cephalosporins
(920%) <=019th. T2 7238 &85} o] Fo|| cephalosporinsTh
fluroquinolones= 7} °FAS B3 penicillin®} aminoglycoside
T A4 oFAE B o3t xR A A FollA
glycopetide, carbarpenems, 3A|TH  cephalosporins, 1Al
cephalosporins3} fluoroquinolones®] Odds Ratio (OR):= 2]
a7 Z7kekelar, 39 penicillins, WEFEFEHA penicllinss}
metronidazole®] OR-Z 9] 3}A] 742319 th(Table 2).

N AL 712t

AN S AREEE 7)7ke] H- AlAElE 28317 o)A
6.09+5.48Q ol A A| 2l AFE-3F o] Fof] 585455192 FA A
22 fosH Ak Aoz veRdth(p=003). 3], 34
cephalosporins, 33 $] penicillins, aminoglycoside 3442 H
ARE7|7be] BAIH LR FFAast o2 el Glycopeptide
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Table 2. Rate of antibiotics prescription.
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Proportion of patients treated

N (%) Odd Ratio (OR) P
X - (95% CI)
Pre admin Post admin

Glycopeptide 74 (0.74%) 119 (1.31%) 1.71 (1.23-2.37) .001
Carbapenems 78 (0.78%) 142 (1.57%) 1.90 (1.38-2.60) <.001
3rd Cephalosporins 924 (9.20%) 1,196 (13.19%) 1.47 (1.32-1.63) <.001
2nd Cephalosporins 3,191 (31.76%) 3,095 (34.14%) 1.02 (0.94-1.11) 615
Ist Cephalosporins 95 (0.95%) 203 (2.24%) 1.97 (1.49-2.59) <.001
Fluoroquinolones 845 (8.41%) 963 (10.62%) 1.14 (1.03-1.28) 016
Penicillins with extended spectrum 416 (4.14%) 232 (2.56%) 0.55 (0.47-0.66) <.001
Penicillins incl. beta-lactamase inhibitors 922 (9.18%) 727 (8.02%) 0.75 (0.67-0.84) <.001
Aminoglycoside 2,385 (23.73%) 1,411 (15.57%) 0.93 (0.85-1.02) 113
Lincosamide 159 (1.58%) 156 (1.72%) 1.11 (0.88-1.39) 397
Metronidazole 487 (4.85%) 356 (3.93%) 0.10 (0.08-0.12) <.001
Monobactam 378 (3.76%) 338 (3.73%) 0.93 (0.79-1.09) 356
Others 93 (0.93%) 124 (2.29%) 1.39 (1.20-1.60) <.001

Total 10,047 (100%) 9,062 (100%)

YA o] 3t AR 7172 B07+12.1004 6.82+6.8% 7H4x3193
2t BAM LR Fol5lA] gkek(Table 3).

day® 247t 7+A3tgd o). o] FollA 3AMY] cephalosporins®]
NI AMEF w3t A AR fofshAl Fhast Zle®

DDD 3}

DDD ARg-gFo] 7kA3t 34| FF+= glycopeptides, 34
o cephalosporins, 331 ¢l penicillin®] 21} Glycopeptide=
24.439 4 19552, 3M9] cephalosporins= 15.88¢14] 11.65
2, 3894 penicillin 58.54¢l141 45.73 DDD/1,000-patients/

Elstch. DDD AH8-EFe] S71at A FFi= cabapenem®]
30.16914 39.552, M| cephalosporins©] 1324941 24.16
22 249 cephalosporins®] 49.31¢A] 62.92 DDD/1,000-
patients/day®. ¥ #3131t} DDD AH8-3Fo] F7}8t Al
off 7Nl Apg-gFoll A= cabapenem, 24| 9| cephalosporins,
fluoroquinolones, W E}=FHA penicillinse] $A4 2 22 f-2] 3t

Table 3. Length of antibiotics use (Unit: day)
Pre admin. Post admin. T p

Glycopeptide 8.07£12.1 6.8246.8 923 357
Carbapenems 8.67+7.9 10.10£11.8 -.962 337
3rd Cephalosporins 6.88%5.6 5.26+4.6 7.316 <.001
2nd Cephalosporins 5.6445.3 5.5244.8 932 351
1st Cephalosporins 5.2614.93 6.80+8.8 -1.934 .054
Fluoroquinolones 4.9544.1 4.74+4.8 1.000 317
Penicillins with extended spectrum 9.69+6.9 8.34+6.2 2.468 .014
Penicillins incl. beta-lactamase inhibitors 4.14+54 6.18£11.9 -420 .680
Aminoglycoside 6.03+4.9 5.40+5.2 3.295 .001
Lincosamide 7.45£5.4 5.24£3.6 4247 <.001
Metronidazole 517439 5.89+3.8 -2.614 .009
Monobactam 9.2616.8 8.20+5.4 2.419 .016
Others 543457 6.8316.8 -494 .625
Total 6.09+5.48 5.85+5.51 2.991 .003
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Table 4. Consumption of used antibiotic classes in DDD per
1000 patient-days.
Unit: DDD/1,000-patients/day

Antibiotic classes Pre admin. Post admin.

Glycopeptide 24.43 19.55
Carbapenems™** 30.16 39.55

3" Cephalosporins** 15.88 11.65

2" Cephalosporins** 4931 62.92

1* cephalosporins 13.24 24.16
Fluoroquinolones* 15.96 19.63
Penicillins with extended spectrum 58.54 45.13
Penicillins incl. beta-lactamase inhibitors**  9.82 13.26
Aminoglycoside** 14.98 14.52
Lincosamide 16.59 12.85
Metronidazole 12.54 14.25
Monobactam 40.98 43.14

Others 13.67 20.10

*p<.05; **p<.01.

W 315 el eH(Table 4).
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Fig. 2. Comparison of DDD for antimicrobial use on patients
with pneumonia.
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