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Abstract — Since 2006, the Computerized Restricted Antibiotic Control Program (CRACP) has been incorporated to facil-
itate a more efficient approval process of vancomycin use at the Chonbuk National University Hospital. The purposes of the
study were to evaluate proper use of vancomycin and to examine if there is any improvement when administering the
CRACP. The use of vancomycin was retrospectively reviewed by a medical record review based on the American Society
of Hospital Pharmacists (ASHP) criteria (i.e., indication, use of critical process indicators and use of outcome mea-
surements) and compared before (Group I) and after the CRACP (Group II). Two hundred fifty six patient records were eval-
uated (138 in Group I and 118 in Group II). There was a statistically significant improvement in the report of justification
for vancomycin use after CRACP (42.0% vs. 62.7%, p=0.001). Out of eight critical process indicators, two indicators (appro-
priate cultures prior to medication [68.8% vs. 85.6%, p=0.002] and serum vancomycin level measurement [0% vs. 7.6%,
$=0.001]) were significantly improved after CRACP. The total incidence of adverse effects was decreased from 14.5% to
6.8%. In addition, there was a statistically significant difference in WBC count reduction within normal range (52.8% vs.
73.1%, p=0.024). The CRACP appears to be a promising approach to improve use of vacomycin in a hospital setting. How-
ever, further evaluation for the long-term period should be performed to confirm the performance of the program.
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AU w19, Al 9 sAF 19, oRrF 29, A
WA A8 (Order Communication System, OCS) %Al 2
T 2 o® AgtetA @it el X273 (Computerized
Restricted Antibiotic Control Program, CRACP) 7j&€-S- 74
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RACP =% A7} 59 AR-ASEE v 7tel] flste] 2005
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2 1305 o= o] oIS AE 2AR FEFA e
2 AP o, ul=rg- Qg eFAls] (American Society of Health-
system Pharmacists, ASHP)2] #tsiwto]al oFEA8-3 7Hdrug
use evaluation, DUE) &5-(1994)5 vlglo 2 2 7Fohya}
oF ejsto] ARg-2] A3 t AR, F-A8- el AREE
= Frkesich gkxke] A, vo], JA7IRE, X s, vhsmt
olal ARG A YA, Wkamtol ) 8- Folsh a8A, Rksimt
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HA Aok (Ser), HEzmtol Al AR AT} A2 uljeF 2l
4 AAKCulture & Sensitivity, C&S) o1, FA o1, -2
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B FZe 3R] 739 7~100v 1} 1 g8 Fold A9
83 A7 sAEREERRe] 739 creatinine clearance(CrClel w
2} g8 243k -9-(CrCle] 100 m/min 7% ©F 1,500 mg/
24hr, CrClo] 90 m/min?! 7% °F 1,400 mg/24 hr, CrClo]
80 m/min?! 7% °F 1,250 mg/24 hr, CrClo] 70 my/min! 73-$-
°F 1,000 mg/24 hr, CrClo] 60 m/ming! 73-%- ¢F 900 mg/24 hr,
CrCl] 5081 7%- F 750 mg/24 hr, CrCl] 40 m/minQ] 7-$- <F
600 mg/24 hr, CrClo] 30 m/min%) 7-¢- °F 450 mg/day, CrClo]
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vl il ARGl thet 7 o] AR A ) AR of -
= 7P ME-EE wegion, FolAlaz R (Chi-Square test)
3} u)Me] Ag 4 (Fisher's exact test)S A|33lo] F-45}
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2005 109 19%-E] 129 31U Alolo] Wizznjo)al Fof 3
2 1607 5 2278 (Z~olhA} 97, Qb A X)g-0 7 ARESE $x}
23, 715v] $x; 478, HuloR Qle)] FA NS ARg-S kAt
73)S A2 13882 Group I, 20074 3¥€ 19%E 62 302
Atolel] Foighal 130 5 1278 (k) A X8 4} 19, 49
7} x| gox AMgSt 8t 59, 715me] $x; 4y, Bugdow
Q)| FANS ARg-SE gha 298)S Aol st g4} 1180 Group
Il 73k 3ick A 2= 2 Group o] B4 9078 (65.2%),
oI 488 (34.8%)°1037, Group 119] 749 9 648 (54.2%),
AJo] 547 (45.8%)°1)th. B4 A% ] %% Group 0] 57.36%
13.704], Group II7} 62.03+13.764] Qlom, At J7|7ke 7t

Table I - Demographic characteristics of vancomycin-administered

patients
Group 1 Group 1II p-value
Total 138 113
Sex (M/F) 90/48 64/54
Age (years) 57.36+13.70  62.03+13.76 NS
Hospitalization (days) 40.99+35.22 41.91+32.24 NS

M, male; E female; Values are means=+SDs; NS, statistically not
significant

Fig. 1 - Classification of vancomycin-administered patients by clinical department. IMHO, hematology & oncology, Internal medicine; IMPM,
pulmonology, Internal medicine; OS, orthopedics; NS, neurosurgery; GSGE, gastroenterology, general surgery; CS, thoracic surgery;
IMKD, nephrology, Internal medicine; GSHT, hepato-biliary transplantation, general surgery; IMGI, gastroenterology, Internal
medicine; EN, otorhinolaryngology; UR, urology; RM, rehabilitation medicine; IMID, infectious disease, Internal medicine; PS, Plastic
surgery; IMCV, cardiology, Internal medicine; IMED, endocrinology, Internal medicine; NR, Neurology.
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HEsmtol sl ARg- 7 Fofshd A Group 19] A5 H+t
182}—0]213 Group I19] ¢ 1.76%0]3]t}. Hiznjolxl o] 3
T+ FoIFE Group 12] ¢ 1.87g, Group I12] 7% 1.82g°]31
om WgFo] W A= 242t 1.84%, 1.7950]31T}, Bkam}
olal Fojale] Pt WET= 717t 9.4x10%, 11.93%10%/o]
o, FHit Serd 217} 0.78 mg/dl, 0.92 mg/dl ©12iTh.
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AATHEFIg. 1). ©] 7kt F8APdel 1A Fxk= 247t 19

3 (13.8%), 288 (23.7%)°1 21t}

Hizojoll o
"ot

C&SE A|3%t 7-9-+= Group 1> 93.5%(12971), Group 119]

739 95.7%(11371)°11tH Table T0). ©] 5 o] HEH A=
Group I¢] 7% 47.8%, Group IPlA= 75.4%°]30tF. C&SAT}
CNS H3= MRSA =0l AME3E A48 Aoz dgsiole),
CRACP =93] § 42.0%°14 62.7%= EA% 2= 231 <7}
BFFTHp=0.001)Fig. 2).

2oz FE H9E A, Group [ coagulase
A ETdTolY MRSA #7F AEEA] @42 AHlollA] Ef

{ Eilo] el AL AIBZITH U ARSol HBHY

AR Whgo] G Btelll Folgk 357k 357, WA &
FT AT B Tl A7} 199, EFG BN F

ofst A7t 4, H7 SxlellAl Fost F97 154, 71EF 62
0], Group I1] -9 Ef Al wEgo] §lo] ARE-st

Table II - Pathogens detected in vancomycin-using patients

Goup I Group II
n=138) (n=118)

Strains detected after C&S

MRSA (Staphylococcus aureus) 46 56
MRSE (Staphylococcus epidermidis) 10 6
Staphylococcus hominis-Oxacillin resistance 2 3
Enterococcus faectum-multiresistance - 6
Enterococcus faecalis 2 3
Staphylococcus aureus - 3
VRE (Enterococcus faceium) - 3
Acinetobacter baumannii - 6
Alcaligenes xylosoxidans, E. coli 2 -
Enterobacter aerogenes - 3
Enterobacter cloacare 2 -
Enterobacter cloacare, Klebsiella oxytoca 2 -
Number not detected after C&S 63 24
Number not conducted C&S 9 5

C&S, Culture & Sensitivity

Fig. 2 — Evaluation of justification of vancomycin use in detected

pathogens.
3971 3431, LT Aol A FoAst 97t 671, =<l A
B3 A7} 22, WY FFT Tl A B9} 7o)
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Htznfo[l AL Al Eofiof & Aletol| CHSH XEhd ®It

Z7] ol Al A 48AIRF oy e HARE Aldistolof o
Ch= 7)550l A8t Akel)7F CRACP =9 F 68.8%°114] 85.6%
o= E7:]]X4._‘?-1_ T4 Q= SV BATHp=0.02)(Table 1I).
M-S 8 gatofof ghth= 7]l Aest Al
EAACR %94"3 QAL WA= AEH0% vs. 7.6%, p=0.001). 3
AR AIRF A Sers SAstolof Stk 71l Agket ARI(88.1%
vs. 89.6%), 7] &% A 7)Fol Aesk A}el|(96.4% vs.
93.2%), YAl Hi 13] o M FXE SAsfof st
= 7)%00 At A4e|(97.1% vs. 100%), 12 33] o) A1&s
S7allo stk 715l A gket Akl (712 100%), “1#] 3L Scr
7127 23D s Aol F 28] o) Sere EYEIE ok
SHT= 7520 Agst AM|(82.1% vs. 76.5%) 6= H| 03I =
u), 7 e fosk 2fol= YIITH(Table IID). THRE Scrs &
YEE sllof stth= 7)ol tist 434 37kellAl Group 9]
A= 47, Group MM = 12719 A wranfo) Al S Fojgt

717k 17 mvto]ojA] AR S AAIE = glith
CRACPS &8 §F % A 5:7)3ke] 23/l tish B7elA=
AWNA} Viridans streptococci A5 AHEE A7) 014‘
MRSAS$} CNS 7ra5olvt AR5 a1, 2~3F7F FoJ3190S
A Aoz Frisioict. 1 A% g7t vt A%E
AR PEE RAATHAT.6% vs. 63.5%) BAX Folde
ATk wiFA AT A7) Mol BPA o2 AR, ek
Aol gAdo] vk F-235 ARg-2] Z-9-(Group 1 1971, Group
I 77 tif gol "olxl A% viamjolile] A& Ft
Sk

2185 A AFES T
93.2%). Group I9] 74 ¥t=

oj7} o] ol 919

E_?}_
—=
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ol 8] =3TH96.4% vs.
Fufolale] Feks T 54 Oi
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Table III - Evaluation of situation discouraged in vancomycin use
Group I (n=138) Group I (n=118)
Validation Invalidation Excentions Validation Invalidation Exceptions p-value
(%) (%) P (%) %) P
Appropriate cultures obtained within 48 hr prior to 95 (68.8) 43 (31.2) 101 (85.6) 17 (14.4) 0.002
initial vancomycin dose
Pretreatment Scr obtained within 48 hr prior to 118 (88.1) 16 (11.9) 4 101 (89.6) 17 (10.4) 12 NS
initial vancomycin therapy
Appropriate initial dosage 133 (96.4) 5 (3.6) 110 (93.2) 8 (7.9 NS
WBC count with differential monitored at least 133 (97.1) 4 (29) 1 118 (100) 0 (0.0) NS
once weekly
Temperature monitored at least once per nursing 138 (100) 0 (0.0) 118 (100) 0 (0.0) NS
shift
SCr monitored at least twice weekly if baseline 110 (82.1) 24 (17.9) 4 75 (76.5) 23 (23.5) 20 NS
SCr within normal limit
Serum vancomycin levels determined in blood 0 (0.0) 138 (100) 9 (76) 109 (92.4) 0.001
Duration of therapy (2~4week) 30 (47.2) 33 (52.8) 75 40 (63.5) 23 (37.5) 55 NS
SCr, serum creatinine; NS, statistically not significant
o) %ol B9 76% W o FoIAL YUk, BFNE Y 2AS W}
o] offoldl fael Aol 1A ABA] /1 CRACP 9] F U 109wl 515 il
o] A o} A FoHEEE W9 (peak level <40~50 ug/ml, I FEE-LS 2.9%0014 0.8%F TASIAAIT FAXHCR H
coueh level <10 g 1715k SISHEAS U R Sl Aok Qe JIek oFE] F U0 e of
SIEEID AR Ao SRt SIS Bo) HAIG RS A dol 47} 11(0.7%)°] HASATK Table V). A54o] wy
HEA JhEnpo) Al AS- F creatmme«l Fee Bl A97E sk 3R] A% Group IAE €% W FoitAS st

Group I°IA] 1571, Group II°l|A] 67 0% 717 Worom, ol
2o s s 39S %—5} S4% 0}10]
e, APH 0w 8-S hastAY, B
sto] Fofsigitt.

Table IV - Evaluation of side effects in vancomycin use

No. (%)
Side effects Group 1 Group I p-value
(n=138) (n=118)
Nephrotoxicity 15 (10.9%) 6 (5.1%) NS
Cutaneous reaction 4 (2.9%) 1 (0.8%) NS
Drug fever 1 (0.7%) 1 (0.8%) NS
Total 20 (14.5%) 8 (6.8%) NS

NS, statistically not significant

Table V - Evaluation of therapeutic effects in vancomycin use

FAS AH
sglon,
ek,

431911, Group oA+ 2719 ¢
2712 &5 4 FotAS 32431 Fo

X|2&o| T
CRACP =81 ¥ A&o] 3¢
54.0%°14 62.1%% 7}t
= 31%UTH(Table V). T Z% ? 247]7F o] wijF
o gE e 35.6%°04 46.2%°F ST oL,
T7re] frelst Zoli= YISItH(Table V). AFSE WiE 4227}
Ao HU=AE Brkehs 3] A, wdT A7 A
o | A= 52.8%C14 73.1%0FE o)Al Skt
(Table V).

Group I (n=138)

Group II (n=118)

Validation Invalidation Excentions Validation Invalidation Excentions p-value
(%) %) P (%) %) P
Fever reduction (decrease of at least 1 degree C 40 (54.0) 34 (46.0) 64 40 (60.6) 26 (39.4) 52 NS
from peak temperature) within 3 days of initial van-
comycin dose
Bacteriologic eradication as evidenced by negative 21 (35.6) 38 (64.4) 79 24 (46.2) 28 (53.8) 66 NS
cultures within 24 hr after discontinuation of van-
comycin
WBC count within normal range 34 (562.8) 30 (47.2) 74 43 (73.1) 16 (26.9) 59 0.024

degree C, degree of centigrade; WBC, white blood cell; NS, statistically not significant
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