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743@/\}01 W E9] zlo]E Mann-Whitney test (independent samples)S ©]-&

2¥ R D (Staphylococcus aureus, Enterococcus spp.)¥F

dlo]l BAELG 1, 2%9o] A AlE Pearson correlation coefficientS ©]-83}
Sk B AT3E A gE Aot gy, EEe ¥l ﬁ"“‘ﬂﬂok =5 uk

o] 7|7t Fet &= By ML 18,047F0laL, AY9Ats A B85t 7,708
10,3395(57%) 0|}t dEHE= E col}

Enterococcus spp.”} 3,980, S. aureus’}

il
o
%)
R
32
o
o
ok
(o,
N
N
ultd
§i

-

s
_9_

T

536552 7
3,075, K. pneumomaeﬂ 3,0435, Acinetobacter spp.”} 1,657 %
aeruginosa’t 927F £o|th. & ATl AE gk FH TS 1HES
et SolA E collARE AT oAFd 3 ALdAbe]e] EHds Aol &
g AR T A7 B Zolzb HudAl vel AlEe] FEFE W
2 usttk (72=0.0044).

OJFYA St FolA= Enterococcus spp.}l S WY @ BT AL

Aol @kt 9 Hr| 2 FAPINYE £ coli K pneumoniae, Acinetobacter spp.

T

3
=]
Run

(o]
i Uo
o 1x =

r1r
Y

- Vi -



7129

1
1

ol A S. aureus

=z
5
Ao 2 Yebwtal, Enterococcus spp.d 735

)

o) 1-
L

42w

3

oAM= 7l

g WobA Aol

13

o
=2

AFol = E coli 7 AAA

7 B
of el QFwitt Aol Aol

&

el

)

g Hol

7}al =

3

=
= ¥

A4 st

.

;oT

%

T 71wl

4 el e

847 H

ofe] 7HA

-
R

oA 3 ¥ o of

A%

&

olt}. wea o]

o, et ol
sofl oA 3t

1

;OL

3

A R %

SR

dl

1
T

0SS

el
R

¢+
Y

o
A

N
Nlo

)]

o

ERE

coli, K. pneumoniae % Acinetobacter spp.© 2

3l X

AERoR L colidl 9

= Aol ulbgt

o}
~

\mo

N
Nlo

o

- Vil -



LA E

7] i<l

B N I - WX D o oo ) i Ho
PUTET oy FEREE L EE R,
= o 7T X ) = 9 Y = T 4 5
X o . . = 5 o = W -~ 3
rH T g B o= ! H T 2y o o0 BT &
TE S B B o T H oo™ o = Tr
TaPer 0 wXpRXg  E®BBE R
T G FoN T ST TR Fg o
%E__o%élma7 Nxﬂmu%%@mﬂ@@ﬁviw
TEFT o B (T S -
T X T <] B o o Rm o0 =) N = g
X 17! al? o AR oy T oo o B . ,_ﬂ%v _ e
£l U L Ty G IS I AP
ol e = moe R W = D o Rl T
=5 3 A Mo N "y T o S oo 5 8 T Lo
T e s I B i o
PRI LE LT s TR e
—~ T = o MM ™~ ol o}J & N 5 o/ M <° W .o
N T N XK yA1_ - E Nk L No L) : ] <
%.momﬂﬂaanmm M@ﬂuﬂo%@ﬂﬁoﬂﬂﬂuﬁ;
R S = I ° K= TR RN
% | i X ~ W) o Ny ,UI oF o o
i ZFE B o ,® o G = b
R Kes o Tl ien=lBoF
N oy T = = % % o ooy o BN o
mu%%ﬂ%7wﬂ ﬂﬂﬂﬁ@ﬂe%%mﬁﬂ_b&
= — = X
= T my o}/ A ~ i WOL = JMH m ™ X i = o T
P T N R L DETT Y W oy
ERE T o RN G ATE T o M
= o to  Tor - og o o 20— 9 I ~L e
) LW . NFL Of .mme = 9 D~ MrA 0 ,_@H._ \,ﬂOF = = ﬂ}l
oo m Wos Ny R 5 W g mrg T TR oW oM fo
SELI LT LERSERE . ww
0 — =
Mwﬂww_% % g = T2 T ﬁﬂwo@ELE_%
T T FT ST e 8RR
= o Ad 7 « ® o £ R No go — — =0
T T TN 5 % T E g B qT LAy T
o e o R RS N E 2 o.M x & 7o
TR OB W A QR NP E HONE BE Ao

S.  aureus®}t

LHERSE AL,

cloacae, A. baumannii, E.

=

%

e}

‘q

o

-

H o

P. aeruginosa, E.
pZS

=

o
=

e

ol

|

(2008)
Ao

o

=

Perencevich EN



Enterococcus spp.©l & o5 AT ES So7bA @skoha ok w3
Al-Hasan “5(2009)2 E. col7} 9153(6,7,8,9€)el tt& <ol Hl&l 35% <7}
sttt Bkl ok,

Tk dRad DA diE Ald 2 719 FEFel tisix= Eber 5(2011)
> Acinetobacter spp. P. aeruginosa, E. coli= A8 2 7|29 d&S wh=t}
a1 39Tt K. pneumoniae®) W3d]A+= Eber 5(2011)¥ Anderson 5(2008)2
A 9 7o) gee whi=tba 3 Wb, Al-Hasan (201002 A4 9 7]
o] s WA Feva vE AdE TR

A. baumannii®]l AEA 2 Lo APE F7h= 19709 o] % Hal ¥ Ylar
(Retailliau HF % 1979), 949 3x}= Alo] Acinetobacter spp. WH 9] o &9
o vy 3 BWaEQth (Perencevich EN 5 2008). Hol 5(2017)2 A
AALBloN A A, baumanniZt A3} 7128 IS ol ofF A FrHEHaL &
Rou BE A AAE Ao E SHalv] Wit AAAAA BEgs] & Ut
SAATh webA, 71E AT AR gE darE Ax] @i, 0 I AT
7] JkaL sk
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2008 1€5¥H 20169 12€7FA] A& A2A19] s digtd &xte] Aok
ol Eal® A A (S aureus, Enterococcus spp.)¥ 18SA ol ot

(E. coli K. pneumoniae, Acinetobacter spp. 2 P. aeruginosa)S WAoo =
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1.2. Al+54

AlitsAe Askea 4 @i VITEK I (bioMérieux, Durham, USA), VITEK
MS (bioMérieux, Marcy-1'Etoile, France), Bruker MS (Bruker Daltonik, Bremen,
Germany) =°.2 =433}

1.3. goj9] A9

1.3.1. A9ALS] #Za3t Hedsd

hm
Wazrdelst 99 ool ZARA W Aol ¢

) A A 5 s gelA 1
A A g =EEo] TATAY ofn] hA AL JE WA mAEel o)
Ae Fase dvsty At oz i 5 48213 o] o] TAs= e T



SHHH A A G| &8 2014, A SZ3A).
ol Ao M= AGALS] A2 oY= WS Shxpel ) F 48A1FF oo
S [e)

1.3.2. 4&E7 A4
6€ANA 9E7IA(HA7I >200)5 AE4d=, 12€9dA4 2¥97HA(HH 7=
BO)E ALd=R A3l

1.4.1. BA

AtAaes Ba Bl 29 10° B 493 gujasrs 1ngy
oMYA EEAF/EE € 49 FAF10°, AGALS 2 EEdTE
10°7 9] JdgA diuAsR RASAHA IAE] Y S/ E 4 e
SA}x10°).

1.4.2. B4

ASHI AgHAPoleo] WHES] Xfo]i= Mann-Whitney test (independent
samples)s ©]&3ste] B4, 2% A= Pearson correlation
coefficienta ] &s3Ath. Pgke] 0.05 vwEl A5 FosToz HFaqlth
FARE -2 MedCalc Statistical Software version 17.6 (MedCalc Software
bvba, Ostend, Belgium; http://www.medcalc.org; 2017)& ©]-83}3it}.
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| A CH =l

1.5. 71 &
A7+ F# 7122 FH7AA (http://www.kma.go.kr/index jsp) AHHZ ©]-&3}% L,
MeAl AEAAAA & A=E AFEFTH
# 1A= Far]2(0)
= 18 28 3¢ 44 58 62 7€ 8 g 9¢ 10¥ 11¢ 12¥
HE
2008 -17 -12 73 141 177 215 251 253 22 161 7.6 11
2009 -2 29 6 127 191 224 243 257 218 16 6.9 -1
2010 -45 14 43 95 172 234 258 265 218 145 6.5 -13
2011 -7.2 12 36 107 179 22 246 258 218 142 107 -0.9
2012 -2.8 -2 51 123 197 241 254 271 21 153 55 -41
2013 -34 -12 51 10 182 244 255 277 218 158 6.2 -02
2014 -0.7 19 7.9 14 189 231 261 252 221 156 9 -29
2015 -0.9 1 6.3 133 189 236 258 263 224 155 8.9 16
2016 -3.2 0.2 7 141 196 236 262 28 231 161 6.8 12
-3 0 6 12 19 23 25 26 22 15 8 -1




m. 2 3

2. g EHE Fo AT

2008 -2016del]  dAujgFel A F® F& Al S aureus,
Enterococcus spp., E coli, K. pneumoniae, Acinetobacter spp. % P.
aeruginosa 6&<S WO R St o] 7 F F wEl T 18,047F
AL, o] F AGAE AR T 7,708F(43%) oA, BALH REFE
10,339F(57%) °oIATHGE 2). HFTHEE E col7b 5,365F% 7P Wkl

-2 FEnterococcus’V 3,9805, S aureus’V 3,075, K. pneumoniae’}

==

3,0435%, Acinetobacter 1,657F L P. aeruginosa’} 9275 <=o]3lth. A A}
|y B Bdd dES E coli 9 K. pneumoniae® Z+7y 2.481¢f 1.1

v Weokal, Acinetobacter &S E3] At



E 2. 2008-2016 300 Auje A FejE T8 A+

Enterococcus Acinetobacter

S. aureus E. coli K. pneumoniae P. aeruginosa
s SPp. SPp.

Atz WY Alejrks] B Aefrks] W AHqAats] B Aejrks] Aerks] Wl

g Fag: Eag: Fdg: A A i i A Eags Fags Eags i
2008 93 163 54 314 313 130 106 85 15 145 44 69
2009 109 229 45 320 340 154 147 116 15 232 50 125
2010 120 152 62 333 328 125 116 107 15 129 32 53
2011 114 281 54 454 346 240 195 235 17 147 47 55
2012 139 180 55 292 358 132 167 125 20 182 22 58
2013 112 257 102 406 461 158 206 207 29 211 30 64
2014 139 173 93 383 497 181 204 147 21 146 23 61
2015 167 206 84 377 559 207 230 173 23 148 35 60
2016 160 281 98 454 596 240 242 235 15 147 44 55

G 1,153 1,922 647 3,333 3,798 1,567 1,613 1,430 170 1,487 327 600




2.1. S. aureus® AA L 7|20 W& g &3}

S. aureus W F T AGAE Yol 1,153F, AR 1,9225F
HAddol AgAs Rt 17w WHTHGE 2). € T A FAS]
= T oFH 955, AHel 94FE H|SSSIATHE 3). F A7 #

e A AR B A AAERAAA S aureuse] T
Ao+ 1.79(nterquartile range, IQR:1.4-2.1), A&HE= 1.68
(interquartile range, IQR:1.5-2.0) ©|ATHF=0.6769, 3 4, 719 2).

A st gl 2 e o 1637, Awdedle 157
T2 HEA Y EHALGE 3), F A7 BY AFE A &4 A6
T2 BASH WAAANM S aweus®] TYHUE AFHAM= 29
(interquartile range, IQR:22.5-37.1), A&ZFA+= 27(interquartile range,
IQR:20.8-34.7) °]}t} (7=0.6467, 3% 4, 719 2).

723e] Al A GAE] A= EEleT7E 5T mRbel A FH A& 55
A HA 185, 20T =3 Al HA 3504 A 1953k A FAR] 7o)
A%7F 00565003, P-0.56120]M, 95% A= T7HE -0.1339-0.2429 o] Sith.
Bl ZelxtTrE 5T wRklA Ha 4FelM Ad) 365, 20T =¥
Al #A& 65lA FHol 357l BATAE GeAla7E 0.04440]5L, 720.6484
™, 95% A # Tk ~0.1458-0.2314 o|ATHH 1),

e

M
©

A

-

EARINCI
2 A

ot

O
| S

]
]

o



# 3. S aureus®] A AL HAFA e A
14 44 54 64 74 8¢ 9¢ 10 114 129

a A9 ZE EE A A A A A A e A A
AT aa T ge T e YT e M e T e T e M e T e T e T e M e

@9 e 49 e @3 9 @9 9 @9 49 29 e
200 7 8 11 14 2 s 6 11 6 18 6 6 8 17 8§ 17 13 12 5 14 9 20 12 18
2000 11 19 10 27 8 26 8 16 12 16 11 18 5 22 10 414 9 2 11 19 10 21
2000 10 6 8 4 12 8 7 17 14 24 11 14 3 14 7 6 s 11 11 15 13 22 16 11
2011 9 36 8 28 6 8 12 42 7 25 10 21 8§ 15 13 34 12 30 13 11 11 13 5 18
2012 9 14 13 15 17 20 6 3 12 8 12 10 11 24 16 16 9 8 10 20 9 25 15 17
2013 10 18 8 19 8 19 14 24 6 19 12 2 10 13 12 27 9 35 8 29 8 18 7 16
2014 7 11 14 11 138 7 14 12 15 21 8§ 19 10 11 15 18 11 17 11 15 14 19 7 12
205 18 14 8 18 =21 11 14 13 17 23 12 22 18 2 17 18 6 15 16 19 7 18 13 15
2016 12 36 10 28 5 8 21 42 19 25 12 21 12 15 19 34 10 30 15 11 12 13 13 18
@4 93 162 90 164 92 115 102 180 108 179 94 151 85 151 117 178 82 172 98 157 94 167 98 146




% 4. S aureus® AR Mann-Whitney test (independent samples)

A A3 7 e e
Variable - - - -
AgA e AeA 454
Sample size 27 36 27 36
Lowest value 0.84 0.52 7.82 10.4
Highest value 2.86 2.89 64.2 66.1
Median 1.68 1.79 26.9 29.1
95% CI for the median 1.56 to 1.92 1.61 to 2.00 23.6 to 32.7 24.9 to 33.7
Interquartile range 1.53 to 2.04 1.39 to 2.09 20.8 to 34.7 22.5 to 37.1
Two-tailed probability FP=0.6769 P=0.6467

- 10 -
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a9l 1. S aureus®] A GAEIA T BARANA Seke] A

A) A3 ZA(10°8 9] JAgA ginj 42 W) r=0.05653, P=0.5612,
95%A1 % +7H-0.1339-0.2429). B) HL#@H(10°4 2] L&A du| A=
W38 r=0.04437, P=0.6484, 95%2 & 7-7H(-0.1458-0.2314).
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2.2. Enterococcus spp.d] Ad % 7] W& £ I3

Enterococcus spp. 85 5 A G374 647F, HAEAe 3,333
T2 HAAAo] ANAAS AEH T 5158 BIUTHE 2). o HF AAAS T
A EYFE oAFH 557, AEH 49572 H|EA EHEHJATHGE 5). F
Al719) #eE A Akt iR 1Sk A GAES] R el A
Enterococcus — spp.2 G2 AJEHolA=  0.98(interquartile range,
IQR:0.51-1.48), AEZ A= 0.87(interquartile range, IQR:0.60-1.26) ©]%}
o} (P=0.6871, ¥ 6, 19 4).

A dd MUY Bua e oE ol 2455, ASH= 30257E Aed
o] 54 Erk 1.239 ¥ ®ol EEEHATGE 5). 7 AVIY 22 AaE A
2 o R BAgshd ¥zl X Enterococcus spp.2l S Gate o152l
X+ 45.2(interquartile range, IQR:37.9-51.5), A=Z A += 57.2(interquartile
range, IQR:48.9-65.6) ©|JTtH/~=0.0021, & 6, 19 4).

7123te] AuadAle AGAEIR = EegE 5T wRkellA FHA 259
A A 115, 20T 23 Al A4 05l Hdf 1653 vh A9z o] g
A7 0.09520]aL, P=0.3273°]", 95% A&7k -0.0955-0.2791°]30. 1
Aol = FEelt57F 5THRtel A FH4 13514 Hf 535, 20T =3} A
H2A 135FeA Hdf 467300 BAd s AaAF7E -0.3020 ©]a, P=0.0015
o], 95% 41%| 772 ~0.4645~-0.1199 ©|ATHLH 3).

o il

o]
H

=0

3
A
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5. Enterococcus spp.2] A 9A}3]

Ay
ar

124

11¢

104

26 43 28

20
26
24
28

25

38
21

16
13
46

22
29
24
44

37
32

26
36

20
37

13
28
33
53

9
5
3
2

2008
2009
2010

38
24

25
34
36

16
19
29

19
22
37

27
33

40
39

23

62

17
33

37

23

10

2011

24 28 21 36 24 25 23 26 19 20 16 30

6

2012

35

25
19
29
36

10

27

43 11 41
23

29
37

16
14

24

26

30
27
22
44

33
53

42

33
35

47
33

11

2013

32
46

28
32
29

33
31

27
20
33

21

10
10

52

5
6
6

2014

11

28
23

42 11 45 15
39

38

2015

37

28

10 62 14 13

33

53

2016

322 42 278 56 369 56 324 58 266 61 221 47 246 63 261 47 250 56 226 55 263 53 307

53
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¥ 6. Enterococcus spp.2l EAEA: Mann-Whitney test (independent samples)

. EERERE: 91 79
Variable - - . .
AEHd A5 A&Hd !
Sample size 27 36 27 36
Lowest value 0.33 0 21.4 22.7
Highest value 1.82 2.78 94.5 82.3
Median 0.87 0.98 57.2 45.2
95% CI for the median 0.66 to 1.12 0.61 to 1.25 49.8 to 63.9 39.6 to 47.3
Interquartile range 0.60 to 1.26 0.51 to 1.48 48.9 to 65.6 37.9 to b1.5
Two-tailed probability F=0.6871 £=0.0021
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1% 3. Enterococcus spp.o] A7 WA =Eeke] A

A) AGAREIZIEA0 ] JYAL diuASRE WMD) r=0.09515, 72=0.3273, 95%%1
FT7H-0.09555-0.2791). B) ®WHA(10°7 ] JASA divjds= W
r=-0.302, P=0.0015, 95%A ] 73H(-0.4645~-0.1199)
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Enterococcus spp.
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2.3. E coli & AR 2 7|29 w& &g |3

E. coli 215 v A3 Ede] 379852, HAAAe] 1.567F1t
2.4 O BATHGE 2). ¥€F AFAE RS BEFe o5 Hl 346F= A
A 27157 1.284) BOHHGE 7). F A
A5z BASA A GAREAANA E colidl F9HE AAEHAAME 604
(interquartile range, IQR:53.1-81.3), A&HdX+ 52.7(nterquartile range,
IQR: 41.1-61.5) °]AEH=0.0044, 3% 8, 1¥ 6).

eyt AR AR T dedde 138FE A&He 12057HY 1.15
v Wkt (G 7). 7 AI7Ie] BE AFE YA iR HASHH, o5H
of WUdHANAN E colitl T2 od5HdAM= 25.4(nterquartile range,
IQR:20.6-31.5), A&l = 24.2(interquartile range, IQR:16.9-31.2) ©]Ath
(P=0.3241, 3% 8, 19 6).

7123ke] FaAdAE AGAR AR S FrE STk H A 145
oA Ho 525, 20T =3 Al HA 21504 Hd 6953 7= A
HIAE NG A A#AS7E 0.3304¢]aL, 2=0.0005°19, 95% 415
77k 0.1509-0.4889 o|lom, WAdHddA = EdF7F 5THRE o
FHa 250l Ao 215, 20T 3 Al A 750l Ao 245900 BdFH
del FHAGE 0.1443, P=0.1363 °]aL, 95% 4% 5-7+2-0.4596-0.3244 ©]
ATHTH 5).

N

O:

N
4

d
o

d
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E 7. E coli o XSG S A HAAAe LA

14 249 39 49 59 64 74 8¢ 94 109 114 124
o B B B B B B B B B B B B
g AL AL3] AL AL3] AL AL3] A3 AL3] A3 AL3] A3 Argl ®e
QRS - . . - - -
713 a3 7o 7} 7o 7} 7+ 7} 7+ 7} 7Fod
q " S T s RS - B R B U R o B o S - B R°¢ [ R° R AR
7\'—}- =] Z’J = == == == == == == == == == ==

2008 14 6 17 9 21 10 24 8 24 5 31 10 35 7 28 18 26 13 35 19 29 10 29 15
2009 32 18 19 18 28 7 28 18 20 11 32 8 32 14 36 18 25 9 23 12 32 15 33 6
2010 30 2 26 13 25 9 29 12 27 9 26 16 25 13 31 14 29 10 30 7 25 11 25 9
2011 19 21 20 20 35 14 26 27 31 26 31 19 25 17 33 18 37 24 26 19 28 24 35 11
2012 18 10 17 19 34 6 26 6 32 5 21 12 31 12 31 12 46 8 37 15 36 14 29 13
2013 52 11 33 13 34 20 28 17 41 13 36 8 35 14 42 13 43 17 43 13 36 13 38 6
2014 33 10 27 13 40 11 30 8 49 17 45 19 46 13 51 21 51 22 52 14 38 15 35 18
2015 44 20 35 14 46 12 45 19 38 19 46 14 51 20 53 21 50 18 59 18 48 18 44 14
2016 34 21 36 20 46 14 45 27 50 26 51 19 44 17 61 18 69 24 63 19 59 24 38 11

A 276 119 230 139 309 103 281 142 312 131 319 125 324 127 366 153 376 145 368 136 331 144 306 103
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% 8. E. coli®l EAEA: Mann-Whitney test (independent samples)

. EERERE e 7
Variable - - . .
AgA e AeA 454
Sample size 27 36 27 36
Lowest value 23.1 36.5 3.3 11.8
Highest value 86.5 111.9 39.9 43.4
Median 52.7 60.4 24.2 25.4
95% CI for the median 47.8 to 55.8 54.9 to 77.6 17.1 to 28.2 22.5 to 30.7
Interquartile range 41.1 to 61.5 53.1 to 81.3 16.9 to 31.2 20.6 to 31.5
Two-tailed probability =0.0044 P=0.3241
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a9 5. E coli®] AGAEIZA T BAAAA 2 Eeke] Ak

A) AGAEFA(10°H e JegA diuja42 Wb r=0.3304, 7=0.0005,
95%41 2] 7+7H0.1509-0.4889). B) MATXA(10°H o] JA&A v 4= ¥
$h) r=0.1443 P=0.1363, 95%21 2] F+7H-0.04596-0.3244)
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2.4. K. pneumoniae® Ad 2 7|2d & £ 3}

K. pneumoniae ¥dF T A 9A3|7Fdo] 1,613F, B9 1.430
T2 HsH B EATHE 2). 987 AGASAYE EEFe A5 H
14552 Aed 124750 1168 @At 9). 7 Al719] 28 4484
W2 sk A FALS oM K pneumoniae®l TUwE ol F M=
28.2(interquartile range, IQR:20.9-33.7), A&dol| = 22.5(interquartile range,
[QR:17.0-27.9) ©]ATH/=0.0518, 3% 10, 1¥ 8).

R dd g BURd 2YFE o5d 1335, A Hd 116FEH 1.15
vl EHOITHE 9). 7 AI7IY &Y dAgE dd &4 dgr BAstd ¥zt
Aol M el K pneumoniae TR oEFHoAM= 23.5(nterquartile range,
IQR:16.9-30.5), AL&4d A= 19.8(interquartile range, IQR:13.7-27.1) ©]%]
H(=0.1965, 3% 10, 219 8).

71238 AAaaAe AGAE A el 5T mRel A HA
4ol A 275, 20T 23 Al HA4 4FlA Hd 275 o]l A HFALe 7t
ol A7 0.19860]3L, P=0.039401H, 95% A1=]7+7k2 0.0099-0.3735
ol WAZAAAM = FEHTTE 5T wvk A HA& 5FAA H 27, 2
0T Z3A] H2 550lM A 315 oldvh ¥ ZaAs71 0.10940]
al, P=0.25960°]aL, 95% A1# 73k —0.0812-0.2924 0] ATHLH 7).
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¥ 9. K. pneumoniae®] A9 3| 7A} WG EEldr
4 4 4 4 5¢ 4 4 b2 2 109 114 129
\@\m PE A9 A9 A9 PE A9 A9 A9 A4 PE] A9
N ORI L I R A . I e I RO B O AR R
e e e 2 e 7 e 7l 2 7l e 2
2008 4 7 12 10 10 11 4 8 8 4 4 5 11 6 11 9 11 6 12 9 9 3 10 7
2009 16 8 10 5 8 14 11 5 10 7 5 12 6 11 19 7 13 13 19 11 17 10 13 13
2010 7 6 5 7 9 4 8 3 6 5 13 14 15 10 8 16 17 11 13 6 7 13 8 12
2011 9 12 14 14 12 28 13 16 8 11 11 15 16 10 22 27 18 31 23 31 27 13 22 27
2012 12 16 9 19 10 11 15 26 8 14 15 10 16 17 19 17 19 25 13 27 16 10 15 15
2013 15 18 13 8 15 9 19 14 14 8 16 5 21 15 21 20 15 18 24 13 13 11 20 8
2014 18 12 11 15 17 13 15 14 14 7 10 11 20 17 13 19 24 18 25 9 14 9 23 29
2015 15 8 12 7 9 8 16 8 19 7 17 11 18 10 24 23 24 9 25 12 24 13 27 9
2016 13 12 15 14 13 28 8 16 18 11 27 15 23 10 21 27 16 31 41 31 24 13 23 27
A 109 99 101 99 103 126 109 110 105 74 118 98 146 106 158 165 157 162 195 149 151 95 161 147
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¥ 10. K. pneumoniae®l =A% Mann-Whitney test (independent samples)

A A3 7 e e
Variable - - - -
AgA e AeA 454
Sample size 27 36 27 36
Lowest value 6.59 6.94 9.26 8.68
Highest value 42.7 43.5 45.8 56.0
Median 22.5 28.2 19.8 23.5
95% CI for the median 20.1 to 26.1 25.0 to 32.5 13.9 to 25.3 18.4 to 28.4
Interquartile range 17.0 to 27.9 20.9 to 33.7 13.7 to 27.1 16.9 to 30.5
Two-tailed probability F=0.0518 £=0.1965
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a9 7. K pneumoniae® A9 E AT A AARS| A OA  2Eeke] A
A AAAEZRI10°E ] JhEA diujdaeE Weh) r=0.1986, 7=0.0394,
95%A1 2] 17+0.00995~0.3735). B) HUHA(10°78 9] LA diujds= ©
3 r=0.1094, 7=0.2596, 95%212]F7H-0.08124~0.2924).
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2.5. Acinetobacter spp.8] Ald % 7|29 W& HEI &3}

Acinetobacter spp. wdT T A9AE Al 17072 WA
148752 Wdtsoel 8.750) wol EHATHE 2). € HFd AGAS Y
wEFE Ad8d 1778, ASH 115780 16w BthE 11). F 21719
Ty A4E 443 dudss BAgstH A A9As|zElell A Acinetobacter
spp.8 T4 o5 Ho| A& 3.34(interquartile range, IQR:1.68-5.07), A<
o+ 1.68(interquartile range, IQR:0.0-3.8) o]ATHP=0.0672, % 12, 1
2 10).

b 5o d A HdHd 29 7 1215, Aedoe 18252 A
SHo] oFHuEY 1.084] o EATHEE 1D. F A1719 ®8 AFE JYsA
A2 BAsha HAAAAe Acinetobacter spp. 3w Gl A=
20.9(interquartile range, IQR:13.8-27.7), A& oA+ 26.6(interquartile range,
IQR:19.7-31.4) ©]TH/*=0.0958, & 12, 1¥ 10).

7] &3] A A9 A= BT 5T mRellA HA 05
A Hd 35, 20T 23 Al H& 0FlA Ao 657k AGARSZE o] Al
47} 0.21000]aL, P=0.0292°19, 95% A1=]7"7H2 0.0219-0.3837°]{ct. HA%
Aol M= B2l dT7E 5T mwtolA]l H4 0FolA Al 275, 20T 23 A Hx
5ol Aol 2250tk B F¥AsE -0.11480]aL, £=0.2368 ©lH,
95% 1277k -0.2973-0.0758 ©IATHLH 9).
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¥ 12. Acinetobacter spp.2] Z=AEA: Mann-Whitney test (independent samples)

A A3 7 e e
Variable - - - -
AgA e AeA 454
Sample size 27 36 27 36
Lowest value 0 0 0 8.054
Highest value 7.6001 10.1254 50.028 56.693
Median 1.68 3.34 26.6 20.9
95% CI for the median 0.00 to 3.38 1.74 to 4.01 21.59 to 28.6 17.22 to 25.69
Interquartile range 0.00 to 3.84 1.68 to 5.07 19.7 to 31.4 13.8 to 27.7
Two-tailed probability P=0.0672 £=0.0956
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% 9. Acinetobacter spp.2] A G9AE| AT WA HA 29k

A) AGAEZA(10°H e ddSA gu|ASE WAsh) r=0.21, P=0.0292,

95%41#7+310.0219~0.3837) B) WLHAA10° 2] A<dghAt oy
#h) r=-0.1148, P=0.2368, 95%12]77H(-0.2973~0.0758)
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2.6. P. aeruginosa®] A 2 7|9 wE E A3

P. aeruginosa %85 4 A GAFS| 7SI o] 3275 0]aL, BWYUzde] 600F
2 Waddo] At 1.830] Wol FEFHATGE 2). € H A
A3 7S EElF e A5 E 297, ASE 30FE HlsHA EEEAY GE
13). F A719] #eAsE A8 guidsE B A 9AEgdolA P
aeruginosa®l X< dEHoM+= 0.35(interquartile range, IQR:0.17-0.85),
Ag&ANM= 0.40(nterquartile range, IQR:0.31-0.78)°]ATH/=0.5976, 3% 14,
19 12).

E3h W HAHY B e o521 Y 55FE, ASH 465 Bk 1.2+
BAHGE 13). F A7 &8 A5 48 gudsE Bt Hodadd
olMe] P aeruginosa T4 AFHolA = 8.87(interquartile range,
IQR:5.57-12.7), A&H = 7.97(interquartile range, IQR:5.13-12.31) °|3}
CH=0.3241, & 14, 71§ 12).

71238 il AGARSIRE ol A= welts Tt 5T wRbell A HA 05
oA He 115, 20T 23 Al Ha 15004 H 75 oAtk A FALS| 7 9
A#A7F 0.01379]a1, P=0.8879 °]aL, 95% AlZ]F+3F2 0.1757-0.2022 O] AN
. AR s EeldFE 5THRkelA HA 250 Hd 115, 20T =
I AL Ha 2500M Ao 185 el E Ak A7 0.0957 olal, P=0.3241
o]aL, 95% A1¥] T3+ -0.0949-0.2797 o]tk (717 11).
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¥ 14. P aeruginosa®l EA%2: Mann—-Whitney test (independent samples)

EERERE B4 79
Variable 5 — 5= —
AL odE54 A& oA&54
Sample size 26 36 27 36
Lowest value 0 0 1.8148 1.7504
Highest value 1.8413 1.1958 18.4827 30.7493
Median 0.40 0.35 7.97 8.87
95% CI for the..
di 0.3255 to 0.6912 0.1885 to 0.7010 5.6934 to 11.5478 6.7432 to 11.5165
median
Interquartile range 0.31 to 0.78 0.17 to 0.85 5.13 to 12.31 5.57 to 12.7
Two-tailed probability FP=0.5976 FP=0.3241

-39 -



AT
fmon

f'._;!'
e

A)

20k
o
o
a
15
@ ca
g o o
s a
5 10} o
- o
o o =la) o
! o o
< o =1 o
(5]
o o o o o o o
o @ =]
“r w
=]
£ o =] =) o&e PEO o
g 0o o0 oy F0 gD o
o oy 3 o D09 o P fu] N
10 10 20 20
Mean_Temp.
) .
30 - L] =}
o
py
o
a
@
g L .
El o o a
& o
&y 5 g o @
£ a a a 2 o oo [=1+3
o o
o G
a L] D% L=}
10 = o o =]
o o o
—_ e s
T a o 0oy P o
sk o O P& o oo % gog o
] o Y o
=3 o [=] a o
‘h . 1 o | . 1 . 1

=10 0 0 20 30
Mean_Temp.

a9l 11, P aeruginosa®l A QA7 WHAG A 2Eeko] A
A) A9 7A(10° 9] JhgAr giujFR W) r=0.01372, 7=0.8879,
95%21 %] 731(-0.1757~0.2022) B) WHAHA(10°H o] A3 dinjds=
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P. aeruginosa
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Iv. =

ol A dH o7 FQ3 S aureus, Enterococcus spp. E. coli, K.
pneumoniae, Acinetobacter spp. R P. aeruginosas o2 oE5HI} A%
Aatolel AEAR Wae] Aolsk YA EASAL T, W Be5e

29 exd AuuAE P AR, YRS NFoR AR
3 AP e B TR A,
B oATA A 2A9 # e Bae] douelM Wk o

(2008~20161 )7k A5 E4AM B 4 9 F7F 10,3395(57%) =
AArs 7 8 F 7,708F(43%) Bk 14% © wol | EAth #EE
2 E col?} 7V Wol By ¥, 11 S0 2= Enterococcus spp.7t Eol
B2 E 03, P aeruginosa’t 7P AA B2 = A

Ad 2 72 & Fe2 d3S B, Oy A FoA S aureust
AAqALE T AR B o5 1R ASE Y FollA Aot gle W

W, Enterococcus spp.8 745 A GALE A A= Zol 7t glaloy, Wzt

7 397
ol = ALA HeA5st B Ao AT F Bol AL P
wetkn @ 5 9k ey §ae) e Juwe 2Ez 9L

51
=
S AA wormg A2 JEgFs W
A FHg 7| XA E S aureuss A >
= | &= Ao ® Ve, Enterococcus spp.o A5G A GALE]
o

Aol Lol Qe WA 2 o Ugtou), WAl s

N %5 (2008)& S aureus®t Enterococcus spp.°oll €3+ o
Sel7bA ekoktha dal, Eber & (2011) QR0
M= S, aureust B A9 Ao} ASA AlAY JFgFS WA Lok

Enterococcus spp. oA E oAdEFHRY A&dd EHAF7E v 2ol

Perencevich

0

= zé 71—03 HL/\(HE

r2
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A ARFARE FhE o1E 4 Qam, A we) wpuss s
%

lipopolysacchalide®] lipid A+ 74z 93 24y a3
!

B AgolXes 2833 Wil E coli, K. pneumoniae, Acinetobacter
spp, P. aeruginosa oA E. coli W% A &S RWSIUL E coli #HRE
& Badgdel A= Al Aol7k gldlov, A GAs A= AFHd A
=HEY Fokow, o= WY w A9 TheAol des drlEth
A H V|2 FA M= E coli, K. pneumoniae, Acinetobacter spp.”}f
AALE APl = 2=eke] AuaATE Aoy, HAddddM s 2=
FHBAAE AT = AF2ET =555 dA3E WETE SUtsllo s

ZAbolol = o] AHAATE = AR YErwth

Perencevich EN %5 (2008)2 P aeruginosa, E. cloacae, A. baumannii,
E colPl 93 79 dAEo] AFHA FostAl A YERSEA, Anderson
5 (2008) 471 uiFdd $IXg 47 Z]delA R HAel ol
pneumoniae’} AA 2 7]e9o] kS Hk=rlay Bl 519131, Al Hasan
(2009)& 73N E col7b W5t @(6-99)ell WAEo] 189 A
3} vws) 35% ZF7Fekivkar ®arslkeith B. Chazan 5 (2011)& o]xgtal &
o izt Aol tigt £ colvt A5H(G-109)0] 47|34, 449, 119) B
o 19%, A=d(12-29)RY 21% £Sktkal Bask3lal, Eber & (2011)2 1]
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= ABSTRACT =

Influences of Seasons and Indoor—Outdoor

Temperatures on the Occurrence of Bacteremia

Youngsuk Son
Department of Environmental Health
Graduate School of Public Health

Yonsei University

(Directed by Professor Shin, Dong Chun, M.D, Ph.D.)

Since global warming can have a profound impact on the present and
future of humankind, with an interest in climate change we need to try
to find solutions through careful research and analysis of the causes
and consequences of climate change. In this study, I examined the
effect of seasonal and temperature changes on bacteremia. Therefore,
this study aims to help prevent and control infection occurrence and
strengthen public health. Gram-positive bacteria (Staphylococcus
aureus, Enterococcus spp.) and Gram-negative bacteria (Escherichia
coli, Klebsiella pneumoniae, Acinetobacter spp. and Pseudomonas
aeruginosa) cultured from the blood culture of a university hospital in
Seoul from January 2008 to December 2016 were used as subjects.

June to September (average temperature > 20C) was defined as
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summer and December to February (average temperature < 5C) was
defined as winter. The differences in the incidence of each bacteria
between summer and winter were analyzed using the Mann—Whitney
test (independent samples), and the correlation with temperature was
determined using the Pearson correlation coefficient. Unlike previous
studies, this study was conducted on blood culture isolates solely, and
the community—acquired infection and the healthcare-associated infection
were clearly defined and descripted separately.

During this period, the number of the total isolates were 18,047.
Among them, the community—acquired infection isolates were 7,708
isolates (43%), and the healthcare-associated infection isolates were
10,339 isolates (57%). By species, E. coli was the most common with
5,365 isolates, and were followed by ZEnterococcus spp. with 3,980
isolates, by S. aureus with 3,075 isolates, by K. pneumoniae with 3,043
isolates, by Acinetobacter spp. with 1,657 isolates, and £ aeruginosa
at 927 isolates respectively. In this study, seasonal effects by species
were found only in £. coli while were not in other Gram negative
bacillus. As a result of analyzing the differences in the isolate number
between summer and winter, it was observed that the differences of
the two seasons were significant and affected by the season. Among
Gram-—positive bacteria, more healthcare—associated infection isolates of
Enterococcus spp. were observed in winter.

The correlations between the number of isolates and the monthly
average temperatures suggested £ coll, K. pneumoniae and
Acinetobacter spp. were influenced by temperature. Regarding
Gram-—positive bacteria, S. aureus was found not to be affected by

temperature. Enterococcus spp. was not affected by temperature in
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community—acquired infections but was done in healthcare—-associated
infection, which was similar to the seasonal pattern. Based on the
previous studies, it was expected that most of the Gram-negative
bacteria would be affected by the season. On the contrary, only £ coli
was seasonally affected in this study. The reason why the results were
different in each study evaluating seasonal changes is the factors
affecting seasonal variation may be different inside and outside the
hospital. In addition, climate change, conditions of seasonality,
constitution of patient groups, and the data analysis method are
tremendously diverse. Therefore, these seasonal trends can be used to
estimate the incidence of infection and should be considered in the
design and evaluation of experimental studies on infection prevention.
The relation between temperature and bacterial infection could help to
deal with global climate change.

In conclusion, the incidence of community—acquired bloodstream
infection by £ coli increased in summer. The incidence of
community—acquired bloodstream infection by £E. coli, K. pneumoniae
and Acinetobacter spp. increased in proportion to the increase of

monthly average outdoor temperature.

Key words : bacteremia, community—acquired infection, hospital-acquired

infection, seasonality, climate change, infection prevention
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