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Abstract — Background: Antibiotic skin test(AST) is very useful for the diagnosis of drug allergies to prevent immediate
allergic reactions. Although it is a safe and widespread method, it is performed very diversely by doctors and nurses without
consistency and it also differs from countries and hospitals. This study aims to evaluate the current practice of AST by
nurses in Korea and to compare it to the general guidelines. Methods: During January 1, 2013 to May 20, 2013, the study
was conducted as questionnaires and case-based survey. The questionnaires were given to the nurses who were randomly
selected in various University Hospitals (University Hospitals N=276, and Medical center N=19). The case-based surveys
were given to the nurses who were conducting AST at various wards of a University Hospital (N=130). The analysis and
evaluations of the responses were carried out. Results: The response rate for the questionnaires was 97.6% and 130 cases
of the actual case-based surveys were collected. There were clear differences between the survey results and the general
guidelines, such as the method of skin test (skin prick test was not conducted), the method of patient selection for AST,
test drugs, concentration, volume and interpretation of AST. AST conducted by nurses was highly variable and inconsistent,
even among nurses who worked in the same wards and hospitals. Manufactured standard concentration antibiotic solution
of AST showed consistency of concentration to a certain degree. Conclusion: Although the general guidelines have been
published by several countries including Korea, these are not a great help to nurses as they lack details for conducting AST,
practical consideration for nurses in the clinical setting, propagation and education. Standardized guideline for nurses should
be published and it should be a safe, clear, comfortable and easily accessible protocol. Futhermore, additional antibiotic solu-
tions to standardize skin test should be developed and manufactured. Lastly, it would be the pharmacists role to compare
their hospitals antibiotic skin test methods with the standard guidelines and develop a protocol within the hospital for
patients’ safety, and to strive to consistently implement it.

Keywords [] antibiotic skin test, immediate allergic reaction

).

ARARe W) P SRAR BANNY AL AL 2 PUA NS 2] Wil el 91g sk
g2 WSk PAARE CRE eREel b8 ohbUEAsg B 83 TAlelth Bl @) A%, AU AE e Y
& AV SIS 0] A AT, YA TSAT A S PRI} f-840] A eok, SRR

4] 7ksp] olel e, a0z viekere FYAE A

#Corresponding Author

Sung Cil Lim

oRE obze] S AIR e A gkt Qe

A SPREAR el SRR R STAle] 9)

o ox o

Lab. of Clinical Pharmacy, The Catholic University of Korea,
College of Pharmacy, 43 Jibong-ro, Wonmi-gu, Bucheon-si, Gyeo-
nggi-do 420-743, Korea

Tel.: 02-2164-6595 Fax.: 02-2164-4059

E-mail: lim5@catholic.ac.kr

229

o SR g2 FdthE s} Stz s o] ARgto]

AuhZe] Wolral F @ilo} uhEw Wi A% Sol &
d AAPere molw AuSA o 5 wkeg AAke sl



230 273} - ol

dlo

ZAE L] At S/do1d v TR IUAIES AlssHAl #
MO S e 11EAP L FAP| 2 Folobag HiA s R
3|3l Aleke FHISHAL, AlESRE Y] Sl IF RS BF
EEACRS IR FY58le] 3mme] #RS FAs 5 Balo
2 B9 AAZS A8 156~20% Fof] A7= :
Atz S]IAERI(0.1 mg/ml)ys ARSI, S/t x4
AATE ARt o] g Bxlolu
Z12] =717} 3mm o A oz qgdie) 40

H) = F-z2go] A2 Qlo} et ARgEE HARAIGE,
A =7] HAFo] = AtelAlE FFREEAIPE 2
2go] whAEk 4= glo], o]#l RS toE HANE Alsst
o= HAFEE AokS 1/1,0008) A% T 3]4)so] WA
2 s S SR de) ualdS Aldsjof doh P

A T FHRSAIFE O R Q13 AN HHELS vjg- wko

EFARE TS Al 1% 19l Zlog d#jA] et &
ARE op g A AL APGALZE HarE L Qlo] SHEA] 1]k
SAITE SdE omRle] ofsf AlgiE|oljo} sh §5d=t of
7} 7¥sdt S0l AldElol <ol et 146910 waba ahgx)
ARl odt del2r] M-S Akl B2 s A 3
FHESAIY s FA st A3 o3t oFERENke-S =
ol HRlo] migdEjojof & Flo|t,

A SUlE 2SS ol vl A SRS
| it sEEAIRlo] HarE AL glont obA 7] SA|ARI il
= Aotk Torres 5(2003)8- YA 9] HHES-A|Elo]
vetel ket thEA AlE T AlRjo] 22 el ehs
A EFAE HAMPHS A2 thEA AlSska Qltkal ®ush
Ak, I A7olA Lee 5201002 127] 3] de=27)
A ARE TR 3 Aol gdmit AlEby, ook
=, JUFLE, Aok, WA Aisia whdo] thEa o
o] glom, A3 et ojshiEd v} ylgo] det ebdstal &
= B RS AlEISITh &9 5(2011)
T2010)% YJAFAE o= A== A 7
& o] A K243 TS Al gloH,

X
filo
ot J
T
I,
o

]

AL o, rlo el
o T ol 2

J
1

¢

2}

r

b
ry

2

ok

£
rir

.

)
2

£ o
s
=
ot

J

2
o
>
ol

0|
o)

AR S SaA TR A TS Aldst op
the 2 SThE A ABE slo} Aate) s 9 T
#19] ofeigeol icka nmskgit,

YA TSATE DI 1S Ho] ABEI gl o
B QDT Y] A% AR oMb EE

7k Hoi9lA) elok ebaleh g giuteh ches) Al gl o]
o ¥ QAN Y PAA TS EFHE 9
3 712 Bk Bl SelA AP ARt g &
Skg Aol tig ARl AR Qdobri, Aol uzk
skl 271818 GAA] SR ABAIN ojaldt A
;‘(5] o

o] glt=x) wlaw FAslol, GAA VRALSAH] EFEE

o
2

N

L
[‘

o

pr
0x
n
RN
[

ﬂF

B AREAR) Al FALR A3EQlon] ARz
20139 1€ 15U5E 1€ 3147kK] i} ZAAE 7
¥} o] w3 3 2013 22 193E 29 229714 7
EQ), AH=©2), AFEQ), FHE6)] A4S 9l dishyd
3 V) Qg 2Fehs 7HeAE ko 1w i) Al
ZFAR= 20139 29 19U5E 3€ 8U7EA|9 1A} AR} 52 9
AFE] 52 2047F419] 22} ZAPF T Tl AAlEkaL Sl Vi
sy SARE o= A E ST

ox o

Eid}

AE2H

MEZAIERH|D) - o] sy Dl o5 Fsol
AFEA ) WS Asla P 5 F 29550 AEAE
SHolu A WEete] ek, AR 2ol Folstk 1t
FANE Yo R FUs W oR HEAE 3|sleit).

AN ARE SHRDLHAIE =ANESH D) - ) ey
AR E ol et AlElZARE FEbel AEA ) WS
A P25 13 F 1, 23 AR Ak 13 AR
147 5ol AT Al et ZARAE 5~ 1254wl
$F & Aol AR o R Fofehs (keAte] dhste] A
Al F A 715t E S sto] AknE Fskelt) 23k =
ARz FAEE] AfolE Rk ARAS] Blwskast IRB 5<1(2013-
04-002) 2 § zlgs|glon, 22 whHo = 147 Yol =

AAE 5 Rslel ARE FAlskt.

ST

GAAA FHEREAY FAE F7HE 9% A= Drug
Allergy: An Updated Practice Parameter(2010), European
Network for Drug Allergy(ENDA), t]d+3l2] el = 7]} 3]
workgroup(2012)2] £3S& Fu 2 B A2y} A=A o gk
A et =5 ARSIt

MEZAHEH|I) - A3 okl 2ol T 9] 3
o 24Fow A, Zh Eidel wet dddE, o
G Ao FAow SHstes TSI

© =Rk dnrd 54

@ A FFREG Aol
2, tPdE A, AR, e (6%

@ A Lel=r1E o] Sl S T (&= e

i

J. Pharm. Soc. Korea



5 WA S EES 71287 231

ARG, A o] A ko) FFAREAE
L [¢]

W, GAA SFRRSAG F ohbREAI) R Rag

12N (5

@ A AFRZAIDIH @R AR [, 8| AER
Eg2Ah AU, 7S, 671 okl tidk Aloks
=-ceftriaxone 1g¥} 2 g, piperacillin/tazobactam 2.25 g3} 4.5g,
penicillin G 5009HU2} benzathine penicillin G 1207HU, 243
gz AL 75, HEA2 B2, cefotiam TURES-E- Aokl
gt W&-AR-R, I, AloksE, A7) @)
AN Al SN o) FEESAIE =AKESH|I) - ot A
W, A, 27 B EAL tideks, JuiFd®, Al
FEE, AR A=A, S3uEd AL, HEIel digt
o ® =T

o @

M d

W=t

TR AF82] EA14 28] Microsoft Excel 2007 2! SPSS
19.0 ZE IS o] gsto] ARl om FAIAQ] A
& T At

D A7 22 7] 9 A= G-power 3.100 w72
I 0=0.05, LF1071 B, 14 B¥5), 2927 £=0.1,
A (1-p) p=0.800.% FEAES A Bkt

) %4 FF2] AL 71EFAE o83t

3) A FFREGAIH ] ST, Aloksel g 8,
HE 7F polof tfst 498 Levened 24 773} Shapiro-
wilk®] 74 378 o183k, 7 A Fad T silel
ZFE55)R] oo} B4 2] Kruskal Wallis TestE ©]-&3}312.
™, AREH] W42 Turkey test using ranks® 4]8FIT}.

(@) FBA IHFREGAI ] ST, Aloksel oigh 8,
WE 7 BHS sty 2788 (20124)] BEEE)

[}
vlwah] H8 daEE t A4S o3It

My

1t

o

R

ANFAQL QA= 1070 s tide® g AdiEatel 1
N eishEe 140 WES oo ® & Al A IFHEEA]

sk,

0
KN
i
=
=

MEZAHEH)

AR MRt SM — 2 el gk dPdRk= F 2882
2 A A dighgdo] 93.4%, SEo] 6.6%E A
At Y Al A9A A oAdo] difits AHAs)
9131-99.7%, AHL 2000(62.2%)7F 7H wokar, 30tH(29.4%),
40tH(7.7%) o1k, A1 13 (57.7%)F UIZHA| (42.3%)
Hrh @ty 715 A1e) R g 5 ©]3H57.8%), 6~ 10

Vol. 58, No. 4, 2014

Table I - General characteristics in questionnaire

Percentage

Item N %) M=SD
Sex Male 1 0.3
Female 286 99.7
20s 178 62.2
30s 84 29.4
Age 40s 22 77 29%6
50s 2 0.7
Medical ward 121 42.3
Department Surgical ward 164 57.7
Up to 5yrs 163 57.8
6~10 yrs 70 24.8
Clinical 11~15yrs 21 74 6546
career 16~20 yrs 20 7.1
21~25yrs 6 2.1
26~ 30 yrs 2 0.7
. College (Three yrs) 137 477
Academic . itv (R 12 4
background University (Four yrs) 9 5
Master 21 7.3
Nurse's General Nurse 259 90.2
Position Charge Nurse 28 9.8

(24.8%), 11~15(7.4%) <0110, A 9= AuFEAH90.2%)
7} AA5AH9.8%) Bt 955] WSkt Table D).
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3, e A AERESAIF ] gk 2 3o] FHH]E o
Akt 71.3%7F SHIH O, WAIE el Ego] vtk
88%7} -ttt ARt 12%+= =8o] HETH 14 gy
gk SRglon], =0] gt Hi= o] fEE R|He gt ws)
W FE, mRe R Fanglg 55 ol

S| izi|=T| 2p{ol| chet MR - A -SERe] 94.1%
7h A HERGAIE A A e =] vig ARE
TR sitbeta SHsiar, dRSF] WS ZEo] 87.8%%
71 Ewekom, TR o7 15(68.4%), CFafralike AAkE
AF5.(47.6%) =011 CH(Table II).

MR T FHISAIE — S84 IFRESAIE oV A &
7] ol Al BE ol A FHgAIES Alssithetal 98.6%
7h RO, 1.4%N0] Foig Aol dw2r] BAEE
7HAAL Sl oAbl Al Aldistebetar SEBseleh. dA8A 35
HESATE tidAt AR AURE S e} 65.5%% 7
2 wekor | thee AAIA'(24%), TFEALe] A7'(10.5%) <=
o] tK(Table I0). Al o= AA| SHEA9] 90.4%7} ) H-¢t
AABE AleHA] b=thekal SR8kl

GAA I FAEAIE O vk Aeshs el Al
FEAEYO] 972%= 7P BWkor, thee YA (84%),



232 W38t - ol

o o o=
Table II — General characteristics of AST (n=288) in questionnaire
Items Percentage (%)
o By question 87.8
Anublli)itslfgrjllergy Data collection By medical record 68.4
By reported ADR data 47.6
Reason All individuals to be treated with antibiotics 98.6
Allergy history 14
Penicillin 84
o Semisynthetic Penicillin 78.8
Antibiotic Cephalosporin 97.2
skin test Dru Carbapenem 67
g Monobactam 55.6
Streptomycin 23.6
Quinolone 184
Vancomycin 14.6
Doctor's order 24
Method of AST subject selection Hospital guideline 65.5
Nurse's judgement 10.5
Method Skin Prick Test O 90.4
Intradermal Skin Test (+) 100
Method of AST in case of severe allergy history The same as usual 94.8
* Severe 11.8
ADR Case Mild 8.3

" ADR adverse drug reaction.
Severe: anaphylaxis, life-threatening immediate reactions.

Mild: Dizziness, Numbness, Febrile sense, Headache, Anxiety, Tachycardia, Gastrointestinal problems, Swollen oral.

REMI AL 2R1(78.8%), 7 (67%),

T HEN(55.6%), 2~E
AMEn}o]A(23.6%), F135-2(18.4%), vancomycin(14.6%) <07
tpgerio] w9 thokslth(Table I0).
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Table III - Volume of AST according to hospitals as using nonstandard” and standard concentration antibiotic solutions™ in questionnaire

Nonstandard concentration (n=277) Standard concentration (n=138)

Hospital N Mean (m/) +SD  Min (m/) Max (ml) Hospital N Mean (ml) +SD  Min (m/) Max (ml)
C1 45 0.09 0.03 0.01 0.1 C1 37 0.1 0.02 0.01 0.1
C2 20 0.1 0.02 0.01 0.1 C2 16 0.1 0 0.1 0.1
C3 18 0.07 0.04 0.02 0.1 C3 15 0.07 0.04 0.01 0.1
G 30 0.09 0.02 0.05 0.1 G 30 0.09 0.02 0.05 0.1
S 30 0.1 0.02 0.01 0.1 S 16 0.08 0.04 0.02 0.1
E 30 0.09 0.02 0.01 0.1 E 10 0.1 0 0.1 0.1
C4 26 0.05 0.04 0.01 0.1 C4 7 0.08 0.04 0.01 0.1
P 28 0.1 0.02 0.01 0.1 P 7 0.1 0 0.1 0.1
] 25 0.06 0.03 0.01 0.1 ] ND
C5 25 0.09 0.03 0.01 0.1 C5 ND
Total 277 0.087% 0.03 0.01 0.1 Total 138 0.0918 0.03 0.01 0.1

* Penicillin G 5,000,000 IU * Cefotiam skin test manufactures 300 ug

Benzathin Penicillin G 1,200,000 IU 1 p=0.005 among all hospitals

Piperacillin/Tazobactam 2.25 g/4.5 g § p<0.001 compared to recommended standard volume (0.02 m/)

Ceftriaxone 1g/2 g
T p<0.001 among all hospitals
+ p<0.001 compared to recommended standard volume (0.03 m/)

A) Nonstandard Concentration(n=277) B) Standard Concentration(n=138)

AST Volume Comparison of Hospitals AST Volume Comparison of Hospitals

Mean volume(ml)
Mean volume(ml)

Hospitals Hospital
- Between Lines are the range of standard - Line is standard volume(0.02ml) by product
volume(Q®~00) description )
- Bars were mean volume comparison of - Bars were mean volume comparison of
hospitals(p<0.001) hospitals(p<0.005)

- Regardless of using nonstandard(A) and standard concentration antibiotic solutions(B) of AST, the
volume according to the hospitals were higher 2~5fold than guideline.

Fig. 1 - Volume comparison of AST according to hospitals as using nonstandard and standard concentration antibiotic solutions in questionnaire.

(p<0.001)(Table III). Aleke] duFQlERe G2l o]} EHp=0.005)(Table TII).
EFESTANY A - dA] AlFEske EFsEAdo] mlg- 2o W0 55k H4(0.09+0.03 m) 3 F=H AT

B Aol M= cefotiam FFRESE A9k 300 ugs EFEEA] 0.02 m/z} B w3k A3} p<0.0010 % ML FFEFAR u}

oko 2 Aol n|BFE=AtY nluston, A4 50%7F B AulFdke A 93itk(Table TI).

cefotiam FUNFS-EAoRS rlg-sltteal SRSt Bas e NetsE — Aoksro] %53} 7S dolwr] &) vj%

Aok ARE A] IPUIFEQIERe] AAPEYE 0.01~0.1 mP) L (Fig. 1),  +% 52 2K(penicillin G 5009HU, benzathine penicillin G 120

HPHITE 0.1 mP}F 862%% 7P EWater, HY 7 FFE % WHU, piperacillin/tazobactam 2.25 g¥} 4.5 g, ceftriaxone 1 g@}
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Table IV - Concentration of AST according to hospitals as using nonstandard concentration antibiotic solutions in questionnaire

Penicillin G 5,000,000 IU

Benzathine Penicillin G 1,200,000 IU

Mean Min Max Mean Min Max
Hospital N (1=10,000 +SD (1=10,000 (1=10,000 Hospital N (1=10,000 *=SD  (1=10,000 (1=10,000
IU/mi) 1U/mi) 1U/mi) 1U/mi) IU/ml) IU/ml)
C1 36 5.84 2.5 0.05 10 C1 33 1.44 0.55 0.24 2.4
C2 16 5 0 5 5 C2 14 1.2 0 1.2 1.2
C3 7 531 0.81 5 7.14 C3 8 0.98 0.59 0.07 1.71
G 7 7.14 3.66 5 12,5 G 5 1.44 0.54 1.2 2.4
S 17 2.88 7.06 0.1 30 S 14 0.92 1.49 0.02 6
E 10 2.39 361 0.1 10 E 9 0.59 0.92 0.1 2.4
C4 13 0.15 0.21 0.05 0.83 C4 12 0.03 0.01 0.01 0.05
P 5 2.25 4.33 0.25 10 P 4 0.35 0.57 0.06 1.2
J 13 0.97 1.81 0.05 5 J 12 0.36 0.51 0.01 1.2
Cs5 22 4.64 4.26 1 10 C5 19 2.43 2.98 0.3 9
Total 146 3.96"F 4 0.05 30 Total 130 1.15" 1.46 0.01 9
Piperacillin/Tazobactam 4.5 g Piperacillin/Tazobactam 2.25 g
. Mean Min Max . Mean Min Max
Hospital N (mg/ml) +SD (mg/ml) (mg/mi) Hospital N (mg/mi) +SD (mg/ml) (mg/mi)
C1 41 32 16 3.2 45 C1 41 16.9 7.8 3.2 22.5
C2 16 38.7 13.6 11.3 45 C2 16 20.2 51 7.5 22.5
C3 14 26.4 23.5 0.2 64.3 C3 12 18 13.3 0.2 45
G 8 45 0 45 45 G 7 22.5 0 22.5 22.5
S 19 10.7 9.9 0.9 45 S 20 6.8 5.2 0.5 22.5
E 21 14 2 1 10 E 16 1.6 2.3 1 10
C4 29 0.4 0.1 0.3 1.1 C4 18 0.4 0.2 0.23 1.13
P 22 7.3 10 1 45 P 22 0 6.7 1 22.5
] 10 104 18.3 0.5 45 ] 10 25.9 5.4 22.5 33.8
C5 23 20 9.5 2.3 45 C5 24 22 2.3 11.3 22.5
Total 203 17.9°F 18.6 0.2 64.3 Total 186 13.2$T 10.3 0.23 45
Ceftriaxone 2 g Ceftriaxone 1g
. Mean Min Max . Mean Min Max
Hospital N (mg/ml) +SD (mg/ml) (mg/ml) Hospital N (mg/ml) +SD (mg/ml) (mg/mi)
C1 41 183 9.1 3 40 C1 42 10.8 4.9 3 20
C2 18 19 4.2 2 20 C2 20 9.6 2.0 1 10
C3 18 17.1 125 0.2 50 C3 19 9.2 6.6 0.1 25
G 30 20.2 5.2 10 40 G 31 13.5 5.4 10 25
S 23 4.6 3.6 0.4 20 S 30 34 2.1 0.2 10
E 27 1.7 24 1 10 E 27 1.7 2.4 1 10
C4 20 0.6 0.4 0.2 1.8 C4 30 0.4 0.5 0.3 3
P 28 4.8 6.3 1 20 P 30 34 4.1 0.1 10
J 15 32 6.9 0.1 20 J 25 1.1 2.7 0.1 10
Cs 26 9 10.5 2 40 C5 26 8.2 8.7 2 20
Total 246 105"+ 103 0.1 50 Total 280 6.2°F 6.4 0.1 25

" p<0.001 among all hospitals,
semisynthetic penicillin-20~25 mg/m/, cephalosporin-2~3 mg/ml).

2 g E5EA 9K (cefotiam 300 ug)C = -5k
20 WP ORI V2SR §)ar, o]
sE(mg/m)E $Hksto] okze] wE Aloks
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31232 v, benzathine penicillin G 1207HU(p=0.24)2 #|9] 3t

[ AR mi=%
e R=1

T p<0.001 compared to

= 3
o 1=

el

ElEnieeteg

©
[¢

=
=

U2 57K 9] oF 52 R A tEA AMRE I
(p<0.001)(Table IV, Fig. 2). d A 81 LA AlFsE
Fo] TR FoHE ATS
EESTAY AL - X535
0.3~300 pg/mi) 3 (Fig.
7 EortH(Table V).

(p<0.001) FFEETA ko] A

A O

2), Hdh
o] #h

EA|ok

toﬂ

EIA=

l-rl o,

S

o},
ARE- Al

AloFEE

recommended standard volume of each drug (penicillin-10,000 IU/m/,

)

AT
- o

\__'_1%

e

300 pg/m} 85.5%= 7}

2 fole

apol 7} 9tk
= AIE AR 300 pg/

J. Pharm. Soc. Korea



HheAE 3 712871 235

A) Penicillin
(Nonstandard Concentration)

B) Semisynthetic Penicillin
(Nonstandard Concentration)

Penicillin Ci lion C i of H

. W Penicillin G 5,000,000
OBenzathin penicillin G 1,200,000/

Concentration(10,0001U)

Hospital

- Line is standard concentration(10,000IU/ml)

- Dark bars were mean Penicillin G 5,000,000IU
concentration comparison(p<0.001) of hospitals.

. ?ri%hztél)barsi Benzathin Penicillin G 1,200,000IU
p=0.

Semisynthetic Penicillin Concentration Comparison of Hospiral:

W Piperacilintazobactam 4.5g
Opiperacilintazobactam 2.25g

50.00-]

30.00

Mean Concentration(mg/ml)

10.007)

.00

Hospital

- Lines are the range of standard concentration
(20~25mg/ml)

- Dark bars were mean concentration comparison
of Piperacillin/Tazobactam 4.5g(p<0.001) of
hospitals

+ Bright bars: 2.25g(p<0.001)

C) Cephalosprin
(Nonstandard Concentration)

D) Cefotiam
(Standard Concentration)

Cephalosporin C ion C ison of H

25 I Ceftriaxone 2g
O Ceftriaxone 1g

Mean concentration(mg/ml)

Hospital

+ Lines are the range of standard concentration(2~3mg/ml)
- Dark bars were mean concentration comparison
of Ceftriaxone 2g. (p<0.001) of hospitals

- Bright bars: Ceftriaxone 1g(p<0.001)

Concentration(ug/ml)

Cefotiam Concentration Comparison of Hospirals

E c4 P J cs

Hospital

- Line is standard concentration(300pg/ml)
- Bars were mean concentration comparison of

hospitals(p<0.001).

- Generally, the more drug dosages(A) were increased, the more concentrations of AST were increased.

Fig. 2 — Concentration comparison of penicillin, semisynthetic penicillin, cephalosporin skin test according to hospitals as using nonstandard
and standard concentration antibiotic solutions in questionnaire.

mk 23 Ajel7} QIIAIHp<0.001), th2 oFzel Hlel #5
AT AEL 87%aL, TN Helo] wsd e Ko
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(54.5%P1ek= S5l 7FE Wkl thad 24 (39%), *871(39%)
<o) 3ie}, W) oy F17PA3R= 10 mm ©1330.4%)°] 7}
2 @etor) 15 mm ©1%3(26.8%), 1 mm ©)/3(21.4%) <=°]31T}.
R0 Ry F7]M3R= 10 mm ©1A30] 42.3%% 7P Wk
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Table V — Concentration of AST according to hospitals as using
standard concentration antibiotic solution in questionnaire

. Mean Min Max
Drug Hospital N (ug/ml) +SD (ugml)  (ug/ml)
C1l 31 282 712 03 300
C2 10 300 0 300 300
C3 11 300 0 300 300
G 17 236 1181 30 300
_ S 1 275 814 30 300
Cefotiam g 10 145 1351 30 300
300pg gy 6 300 0 300 300
P 3 300 0 300 300
] ND
C5 ND
Total 99 265t 909 03 300

* p<0.001 among all hospitals, T p<0.001 compared to recommended

standard volume (300 pg/ml).

Table VI - Result interpretation method in questionnaire (n=288)

Result interpretation Skin change N  Percentage (%)

1 24 214

2 4 3.6

3 2 1.8

5 14 12.5

8 1 0.9

Erythema 39% 10 34 30.4
12 1 0.9

15 30 26.8

20 2 1.8

Total 112 100

1 16 14.4

2 5 45

3 5 45

4 1 0.9

5 24 21.6

Wheal 39% 6 1 0.9
9 6 5.4

10 47 423

15 5 45

20 1 0.9

Total 111 100

1 29 18.5

2 9 5.8

3 6 3.8

5 41 26.1

Wheal with 8 4 25
erythema 54.5% 10 52 33.1
15 11 7.0

20 3 1.9

50 2 1.3

Total 157 100

Systemic reaction 54% Total 155 100

3k R o] ok HA F7]= 10 mm ©]Ao] 33.1%% 7Y Wk
o1 5mm ©%H26.1%), 1 mm(18.5%) 5=°]TH Table VI).

Table VII — General characteristics in surveillance (n=130)

Item N %
Male 76 58.5
Sex Female 54 415
Total 130 100
Up to 20 yrs 16 12.6
20~ 29 yrs 10 7.9
30~39 yrs 12 94
40~ 49 yrs 15 11.8
Age 50~59 yrs 22 173
60~ 69 yrs 21 16.5
70~179 yrs 23 18.1
80 yrs Beyond 8 6.3
Total 127 100
AL 1 0.8
CA 3 2.3
CS 4 3.1
DS 5 3.9
ED 2 15
ENT 12 9.2
GI 10 7.7
GY 4 3.1
HO 6 4.6
IN 2 15
Department NE 6 46
(20) NR 1 08
NS 7 5.4
OBGY 1 0.8
0S 20 15.3
PED 8 6.2
PS 1 0.8
PU 12 9.2
SRG 16 123
URO 9 6.9
Total 130 100

AN AZIE SR DRUESAIE A}

AITCHAIRI| S — 1 oltel] Al 1309 9] Ak &
FA} 585%% 2418k, AB> 7001(18.1%)7F 7H 2
o oS8 500](17.3%), 60tH(16.5%) oItk ZAkR
Th= T 2009R o] T ¥t 15.3%% 7S Wk,
2 Auke)7}4(12.3%), ©1H1215749.2%), TZ71H3H9.2%), B
71746.9%), 220126.2%) =012 TH Table VII).

SN mFHESAIY 2 Ui 5y -

ShN| | =7| 2ol chst Me - A ARIEARIA
5 AR titk(96.2%)7F SAA] SFRESAIE A L=
A gk R RS shtbeta SHEsia, AP 5
Qb A 27 BAYS 7H OPdARE 5.6%(47)0 31T
olF 24> HYAR Y 798k Feke okEell F=2717F 8l
R, B Ao &) AmrF = ) sARE A 2
(2.8%)°) FE-faluts ArkR a1 2kg @YU Ab 3} A FEAe] =
Ty7]gl ) e B ek o] QItH(Table VIID.

O
-

Y
[T

*
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Table VIII — General characteristics of AST in surveillance (n=130)

Items Percentage (%)

Antibiotics allergy Data By question 96.2
history collection By medical record )
By reported ADR data }

All individuals to be treated with antibiotics (93.8)
Reason Restart after stop (5.4)
Allergy history (0.8)
Penicillin ()
Semisynthetic

Antibiotic skin test

Drug Penicillin (23.1)
Cephalosporin (75.9)
Doctor’s order (79.2)
Method of AST subject selection Hospital guideline (11.5)
Nurse’s judgement (9.2)
Method Skin Prick Test 100(-)
Intradermal Skin Test 100
Method of AST in case of severe allergy history NA™
ADR’ Severe -
Case Mild 0.8

" ADR adverse drug reaction.
Severe: anaphylaxis, life-threatening immediate-type reactions.

Mild: Dizziness, Numbness, Febrile sense, Headache, Anxiety, Tachycardia, Gastrointestinal problems, Swollen oral.
NA Not applicable.

SN DFHSAIE - &Rk, A T 5 T F01'(6.4%), THINks 74
O Alahd o] = EAlelAl HARE AlRRITH0.8%) <=0 = SHsIltt &

YA IFRESAI o= A A FoI7F 93.8%% 7F A SRS AL T AR AP Ake] Al et

A) Nonstandard Concentration(n=108) B) Standard Concentration(n=22)

AST Volume Comparison of Wards AST Volume Comparison of Wards

o £
Ej EE
B 3
g 2:
S| SE
g g
5 g
3A 4A 4B 5A 5B 5C 6A 6B 7AB SA 8B 9A 1A 1B
Ward 4A 48 SA 5B 6A
Ward
- Between Lines are the range of standard N
volume(0.02~0.05ml) g - Line is standard volume(0.02ml) by product
- Bars were mean volume comparison of wards description .
(p<0.001) - Bars were mean volume comparison of wards

(p=0.062)

- Regardless of using nonstandard(A) and standard concentrations antibiotic solutions(B) of AST,
the volume according to wards were higher 2~5fold than guideline.
- Cefotiam 300ug is manufactured as standard concentrations antibiotic solution(B)

Fig. 3 — Volume comparison of AST according to wards as using nonstandard and standard concentration antibiotic solutions in surveillance.
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o
jakes
oX

>,

792%% 7V wokom, the-o x| Aol web11.5%), 7
AYe] st 519'(9.2%) 420]2TH(Table VIID).
@ vhgers

of A FFHESAIAS AldEkal Jller, o] T AlEEA
ER(76.9%)°) 7P wekar, thee- weAI U AR (23.1%)°12)
th ZAPIRE T YA AR 3F A% lSITHTable VIID).

@ Al

A 2AF 100%7 SHAIERES ARYSHIE.

S| mRHESAIE Hat -

© Sz=H AR HEA7g2t
A FFREGAIE F o] 2 Al 100%2 A2
T5 o] &gt SAURNANE A, Anke] HEd
AR s o w7 wo] 625%% 7P wgken TS v g
TARS}E A2)'(25%), ‘A (12.5%) ol AT =N AlE-
A FHRESAIE A] ARESHA] Qhobr] ZAREE A ALA|
FATH
@ A IHFEAD - RN
SFEFEINESC] 171(0.8%) Ao, IS 7R 24
o] 2tH(Table VIII).

e -

HIEZESTAI ARB - B EF 5T AR A ulE&ke]
H2)E= 0.01~0.2 mio] L(Fig. 3), HuMHI=: 0.1 mi7} 88.9%=
7 w@ekom(Table IX), Waul FUlF=dZ= F-2gt 2fo|7t

0

L fo oy

¢}

A THp<0.001)(Table IX).

W50 VBT EAf ARl whE IulFqlES 25T
21 0.03 ml(0.02~0.05 m®] FXHHZ 22 A Lol A}, %
7} FFAXR= 0.09 m/+0.03 mo]H, WHEo] H|EFE5 Al
Agel W IulFl e BAAET f-28 Aol 7t 31l
(p<0.001)(Table IX).

EESTAS A - AA| ARESHE EEsTA o] g Ao
B Ao M cefotiam JHF-RES-E Aok 300 pgs EEEEA
oFo & Al v|EFEEAFY vk en, AA<S] 50%7}
cefotiam IUIRES-§-A|9FS ARgsithety §Hs1Sict

BT EAIF ARGl whE sl #Re] AAH = 0.01~
0.1 mP)1L(Fig. 3), %= 0.1 mi7} 77.3%% 7Fg @ekor
(Table IX), ©]9] W53t 2lol= fATH(p=0.62). 3FA|9E o= 3%
FUEEE0.02 m)) Hrk= frolahA] B o]tk (p<0.001).

A|ol:h=r:

ob=g _

HIEESTAIS AL Al - A 95 keA1E oidela-2 Al
LEATA(76.9%)P] 7P Bokar, tha-d W duu A9 (23.1%)
olglom, YAyl AR g A% §Ilth o] T HEFET
oko] ARg-S nkeHd AU A9 (23%), AIZZAEH(60%)0] =}

Sk QPaL, TR0k cefotiam FHHESE A0h)S- 16.9%

19 offl oL

= i
A H YA A AL 2FE-2 amoxicillin/clavulanate 1.2 g©]
40%= 71 ©9kow  piperacillin/tazobactam 4.5 g(30%),
amoxicillin/clavulanate 0.6 g(13%), ampicillin 0.5 g(6.7%),

Table IX - Volume as AST according to words as using nonstandard” and standard concentration antibiotic solutions™ in surveillance

Nonstandard concentration (N=108)

Standard concentration (N=22)

Ward N Mean (m/) +=SD  Min (ml) Max (ml) Ward N Mean (m/) =SD  Min (ml) Max (ml)
3A 9 0.1 0 0.1 0.1 3A ND

4A 2 0.08 0.04 0.05 0.1 4A 3 0.1 0 0.1 0.1
4B 4 0.08 0.04 0.03 0.1 4B 2 0.1 0 0.1 0.1
5A 9 0.1 0 0.1 0.1 5A 2 0.1 0 0.1 0.1
5B 4 0.08 0.04 0.03 0.1 5B 2 0.1 0 0.1 0.1
5C 10 0.1 0 0.1 0.1 5C ND

6A 10 0.1 0 0.1 0.1 6A 2 0.1 0 0.1 0.1
6B 18 0.07 0.04 0.01 0.1 6B 2 0.02 0.01 0 0.02
7AB 10 0.1 0 0.1 0.1 7AB ND

8A 6 0.1 0 0.1 0.1 8A 4 0.1 0 0.1 0.1
8B 10 0.1 0 0.1 0.1 8B ND

9A 2 0.1 0 0.1 0.1 9A 4 0.1 0 0.1 0.1
1A 8 0.1 0.04 0.1 0.2 1A 1 0.1 0 0.1 0.1
1B 6 0.1 0 0.1 0.1 1B ND

Total 108 0.097F 0.03 0.01 0.2 Total 22 0.1% 0.03 0.1 0.1

" Ampicillin 0.5 g, ampicillin/sulbactam 0.75 g, amoxicillin/clavulanate 0.6 g/1.2 g, piperacilln/tazobactam 2.25 g/4.5 g, cefazolin 1g,
cefotaxime 0.5 g/2 g, cetotetan 1 g/2 g, cetoxitin 1g, cefuroxime 1.5 g, cefolatam 1 g/2 g, ceftriaxone 1 g/2 g, ceftazidime 2 g.

" Cefotiam skin test 30 pg.

T p<0.001 among hospital wards and p<0.001 compared to recommended standard volume (0.03 m/).
i p=0.62 among hospital wards and p<0.001 compared to recommended standard volume (0.02 m).
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Table X - Positive result of AST in surveillance (N=130)

Nonstandard concentration (n=6)

Standard concentration (n=2)

AST

AST

Drug concentration Fnis;l)lt clh)zfllllgge Drug concentration %Ei?)lt clhjzfllilgge
(mg/ml) (mg/ml)
Semisynthetic ~ Amoxacillin/clavulanate * .
Pencillin (0.8%) 06g 10 E>30 Cefazolin ND
Cefotaxime 2 g 40 E>5 CFLOX
Cefotaxime 2 g 20 E>10 CFLOX
. Cefotetan 1g 14 E>10  Cefditoren . .
Cephalosporin . . Cefotiam E<3 Ceftriaxone
(3.9%) Cefuroxime 1.5g 10 \I;‘,V> 21% Cefotiam (1.5%) 300 pg/m/ E<10 CFLOX
>
Cefolatam 1g 2 & CFLOX
Nausea
4.7% 1.5%
Total

6.2%

"E erythema, W wheal.

ampicillin/sulbactam 0.75 g(3.3%), piperacillin/tazobactam 2.25 g
(3.3%) o]tk

R R ARSIl 9l oFgui} Ul tera)
eton], AebsE B ok gae] F/HESE AoksE
7t s7Fke AES Bt olF U] 22.5 mg/mi(20~
25 mg/mi®] FXHHY vlast A7 p<0.001Z HFHIFHUAA
o] Aok Aol ofglth.

HEMIHUARIAIE = piperacillin/tazobactam 4.5 g, amoxicillin/
clavulanate 1.2 g°] W% 7+ A2Fs = FU3H5 1 (p=0. 38) I
9] oFEe] W F Aol HluAlErt Ao W AolE
A8 gloitt

@ MZEATAAL

AZZEAA LA = AleFs ol 24dst theldo] 9l
UL, SFE-EFo] JOV‘# Aok 7} ~7}o}°ﬂu‘r AloFs e

3L pZs

aiu}(p<o.001). AREAZIAL oFas 8
TFoOISE Wl 2g FEEY AekeEs WBE Kol vt
T AA3L(P=0.075), 1g oFE52] Ao WE 1t
frelgt o]z} 2131tk (p=0.025).

EFEETAI A Al - EEETAF AME A AloFswe] 4
AWML= 3~300 pg/ml, Ft 236120 pg/miolH, iRl
300 pg/mlZ7k 77.3%= 7V Wkt Bt AloFs ] e 1 A

o= p=0.57= gt o7k YA, o= EEUEFER] 300
ng/mirh= 25t Apo)7F SIStk p=0. 02)

W A AR A ARl HISEhA| Al
A AR 1% DAL, BE 3 RS Aleks s
ARESIAL QlEE BT, ol s Aok AR Al Aok
o] %73} FsAo] =55 Wik v et A
ofi= ofell tiFt o] FeAde Kotk

o F
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N mFHFSAIR| O 2 2ot Hlw -

EFEH - A4 1304 T 81(62%)) Fow = lom
o]F H|ETFEAI0] 671(4.7%); WHAAHUARA 11, MlEE
¥ 51, EFEEAK cefotiam)?] 271(1.5%)° 10K Table X).

T IHE ASE -

J

O HEFET=A
A H U A A A G 2] amoxicillin/clavulanate 0.6 g2 AloFs
10 mg/m/= EFAE(20~ 25 mg/m)ETF Yiokal, AlEE
2 AQ9] cefotaxime 2 g8] Al9FsEE 20 mg/miet 40 mg/
m/, cefotetan 1g<> 14 mg/ml, cefuroxime 1.5gS 10 mg/ml,
cefolatam 1g& 2 mg/m/% 83%7} E717¢%H(2~3 mg/m)H Tt
7~200] E& gl la, @4 1AT%)e] FEAEE A
233

@ EFEEAF

Cefotiam T|F-HES-E A2k 271 (1.5%) 0.7 a5 A
A PSR (B00 pg/m)o} 100% ARSI

AMEHO| MHE Yasa -

O HEFFEAoF

H| B oA ool A o dubgAke] bl
7¥erel o, 17 (cefolatam)ol A= 241 BWISE W%Io] 15 mm
%‘7}“3}0%}

@ EFeC /\]olz

Cefotlam-l 300 pg/mle] AleFsEe] 3 mme}t 10 mme] 4]
o] S7FsI3ith.

SFELHH| - Pz IE 87 & WY dAALge
amoxicillin/clavulanater= 14t M2 O q]
A AMZRAZIHL i 34
ciprofloxacin® =, 3AIt) Al ZZ X2 ciprofloxacin®. % TthA|

= ick o, 24t AlZEEZAEAQ cefuroxime -2 24| Al

F\F
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T2 AT cefotiam O F THA|E T Table X).

[

a

AT Y A NS AIE EEskE 91g 712
7} A= 20139 2€ 195E 59 202714 9 thehEdat 1
N GEd 1eAbE tidow dA Alsgskal Sl A I
HEGAI e st d3ks dopughal, X3N] 2lolE vl

[‘

a5 ol 28892) SHARE AS18 S o4o] 713
e 20019} PR 5 olabrl 7k Bgkon, 9
Y (67.5%) TFA IS SRR gk, 3 AL
AN FAARREL o) oPInT} Bk, AP 50~70
ot 71 wgkor, Sk tabAnt o e 34 A
#39et.

SR mFE
SHA] dive7t A @
glom, R elel F4A] o)
Al
5t v Qe
=3
OVWW FARA] BREE ARl it A Q] 3EFe] ]lo],
vete} Wevieh HapgRe] vhEar, A3 week skt vk
EA ARESAL QdaL ofe] el ®arstar Qe sk &
o e SRR ]solu el ole] tigt X3S st
I QlaL, Weiviet o8 ZHke® 3k A1) sio] et of
ARz A SR A el st e ) A3 Al ot
T TS @ ek ol A g AR RS e ke
ARl A, Al M W &8 de] A 25l (antimicrobial
stewardship)®] 7550 bl T129] AREe Ao, AHE 2
AT vk ARl AT AL, A1, SR, Aok
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RIES olelst A& Fsto] dAlel] oIt e Alea
ofstal, A5 ETIA SlEAkaL S5 odsiof Stk gt
ARl 2 e 5 =S ASAR] S BUEPol A

O]']jI'-G -8,,11-14)

FSAIE B biE Eg
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il

SN t2fl27| 2ol et MEsE
A=) A i PR F2 AR o8 FEe
o], o7 2o} MR CFERENES 5)E o] &3t AE 5

d" At e A%E nlt,
& A G27] ARG TR SRR AR B

7} viElek SRR AR BAS) e Aol th ud
2 5 9lo]9 A Fol A A =] o

g et e SAI9 dUlET] IRk vy CYer] 9
3 vt T3 Amrt Pk
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e
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