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Evaluation of a Quantitative Sonication Method of Catheter Tip
Culture for Diagnosis of Catheter-Related Bloodstream Infection

Soo-Kyung Kim, Hyun-Ki Kim, Young Jin Ko, Heungsup Sung, Mi-Na Kim

Department of Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Background: The diagnosis of catheter-related blood-
stream infection (CRBSI) should demonstrate cathe-
ter colonization of the same organism as the isolate
from peripheral blood cultures, by catheter tip culture
or by differential time to positivity (DTP) of catheter-
drawn blood cultures versus peripheral blood cultures.
The purpose of this study was to compare the soni-
cation and the roll-plate methods of catheter tip cul-
ture.

Methods: One hundred and sixty-one catheter tips
from 122 patients were submitted for catheter tip cul-
ture. Distal segments of the catheter were first inocu-
lated using a roll-plate, and then inoculated by soni-
cation. Sonication was performed using a BactoSonic
device (Bandelin GmbH, Germany). A total of 1,018
sets of blood cultures from 7 days before to 1 day
after catheter removal were analyzed for isolated or-
ganisms and DTP. Cutoffs of catheter colonization
were =15 CFU for the roll-plate method, =100 CFU
for sonication, and =2 h for DTP.

Results: Twenty-four catheter tips (14.9%) showed col-

INTRODUCTION

7Hle] #el & (catheter-related blood stream infection,
CRBSD AW} 7o QI3 #8359 tiEAgl dglelH,
Eo o3I AES HUvH12) CRBSIE Adbsh= A4
AR 752 dxE A F 3 4 o] dollA ol Aekar gt
elle] gk sjodollA] Fh3t ol Aehe A v FHeEE
3l A Gzt FRulokolA] FUZE ol Aetar 7t
BlElE ol AHFHZE HllellA magNof] sl FHAEAIT
(differential time to positivity, DTP)o] 24| 7} o4} whE Z-$- 5
o]t}3].

CRBSI Zl5k3 913 7Helle] sjokel] chekdt whio] AlQke]of
gt A or ALER WL FHElEl S HAA o] Yo

o

onization with at least one of the two methods: 21
(13.0%) with the roll-plate method and 22 (13.7%)
with sonication. The positivity rates for the two meth-
ods showed no significant difference, and the con-
cordance rate for the two methods was 96.9%
(k=0.866, P<0.001). Blood culture was positive in 56
episodes in 44 patients, and 14 episodes of CRBSI
were diagnosed in 12 patients: 10 by tip culture (two
by sonication only) and 8 by DTP. Of the 122 speci-
mens that were negative according to both methods,
4 were from the episodes of CRBSI diagnosed by
DTP.

Conclusion: Roll-plate and sonication methods are
comparable in diagnostic sensitivity for catheter colo-
nization. The roll-plate and sonication catheter tip cul-
ture methods and DTP are complementary for diag-
nosis of CRBSI. (Ann Clin Microbiol 2015;18:7-13)
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Sl FhelE ek sebE ] 4848 F7k] 913 DIPE
29k,

MATERIALS AND METHODS
1. CHA

2014%d 79 AlgopihgslellA FheE] ek wieke] o=l
12273 €] A2 HE AAG 161709 7HelE Deks QA7 oA
o7 g o] FAAuILEE], AREE(chemoport), H&Ak
Q FA14 w7} elE] (peripherally inserted central catheter, PICC)
2 Exheigiel. CRBSIE 2alalile} £ 3 4 ol dollA] 2
o] Zpekar Fhele] etk uljokollA] FL3t o] AebA, 7]
5 Sl At Gt g QuokolA] FUE ol Azt
I FHEE E3ll A3 FlollA] g Nel| vl FAA=
A|7H(differential time to positivity, DTP)o| 247k o] wil-5- uj]
2 A oBe3).

2. FIH|E] YR

Fhelle] ek A EEl7 o' A JE & 289t 9t
HE AASIE wiAE R 72 Maki Gl4]e] 713t el
vz} 7Hele] Hek 5 om RS A3A] Aol UF R 5
3] ol Zelm A HES 3 35°C, 5% CO, uljd7]ollA] 48417F
&3F wieksloict. o] % vz 7ol AHE3E FelE] HEk
Ag|Aed 3 mLell YL, 30 3 ¥ (vortex) A7
BactoSonic (Bandelin GmbH, Berlin, Germany)S ©]-&3}o] 1%
Eo} 40 kHz, 200 WE 2535} He|t & oha] 3027+ Aeks)
AcH10]. o] 4 3 AelAdFE 22 30 #L2k 300 2L A
elgdulA]oll &3t &3 iRl 35°C, 5% CO, Hi
&710NA 48417k wekalgiet,

TR Agksle 7152 A el 7 HollA = wiAlell 15
N ol Aete] FAH 7= AR, 1570 wuke] et
o] YAH 7% folalA| ekrk(insignificant growth)i FH=3}
ek A=t 5 10071744 AL, 1 o] 42 210002 H53t
et

253 sklellA= 5 3|4l z RS iR 5 A2k
7} 30-30070el] 717k Al =2 FHElElell ol I & 7
5 Agsldel. F A= S 100 CFU o3 A3} gh]
To2 AABGA3], 100 CFU w|wke] A2to] 45 739

9Js}2] ekrh(insignificant growth)x FH=3sl3ic}l. 1,000 CFU7ZF
A Ak $£5 Ao, 1 o[4S >1,000 CFUR 3+HE3l9ic}.
A2l 71 2255 skl BrellA Al E o139 ol
ZAsto] At 7 S(mixed growth)s SoJ8lA] ekrka Aelsh

ek
3. EHHHerH

W bzl A FHEIE AASH] 479 ARE AAR
35 FH7A FaE A A4 DTPS A H T
5 B4t dolufoke A9le] 739 Bactec Plus Aerobic
(Becton Dickinson, Sparks, MD, USA)¥} Bactec Lytic/10
Anaerobic/F (Becton Dickinson) #JA]ol] HZs}A 1, 4ole] &
71418l A= Bactec Pediatric Plus/F (Becton Dickinson)& A&
s}9iek. ©o]% Bactec FX (Becton Dickinson)ol]l AH2lsto] 964]
ZHA] wieFsioict. DTPE A AAR HA2EE o] &3}
of Aliksllon, Feuldrd & Aol AR S wje] A7ke
EHE] Bactec AH|olA] o} AT E WS wjo] A7k Xpo] &

o5t}
4. EHEN

EAE4L EP Evaluator Release 9 (David G. Rhoads
Assoc., Kennett square, PA, USA)¥} Microsoft Excel 2007
(Microsoft corporation, Redmond, WA, USA)& AH&3}it).
McNemar 71745 o|-&ste] wiA|Zel7at 253} skl <]
¥ g Aol frolgk X7}t Qh=A| KL, chi-square testE
o] &3lo] UXEE A ek w3k A of A% AdH
(linear-by-linear association)& o|-&slo] F v 7+ gz A}
o] 733E Ak A Aake] e 1o SlE 7
7k CFUE WFshslledl, wiAlZ el 712 CFUE 0, 1-14,
15:99, 210082 FEelglon], 253 s 0, 199,
100-999, >1,000 CFUE =79}

RESULTS
1. HiX|Z2|7|¢2 =30 Dol H|w

Z 161709] 7HIE] 5 3971(24.2%)0l14] TFo] Ak}, wiAE
2l7|Ho 2 HERLS uf FAEL 3271(19.9%)019 3, 25T
S o]&dl AEFYS Wl FAES 3171(19.3%)°] ek
(Table 1). WA ZE]7|H2 255} shllfolld] #9] HHES
Frofgh ol & Holx| ekokom(P=1.000), + W Aeole] 4
8 90.7% (k=0.704, P<0.001)c}.

A A F el RS 7Tl we g 7
Holdeke folshrba gt AlE 2471(14.9%)01 2.2,
A ZEl 71 o] 2173(13.0%), 233t shallo] 227(13.7%)0]
SAth(Table 1). WAl Ee] 7|} 5ot shafioll Al =3t A
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Table 1. Detection of catheter colonization and catheter-related bloodstream infections according to the diagnostic method employed

Roll-plate method (No. of CRBSIs/No. of CRBSIs diagnosed by DTP)

Sonication method

No colonization

Colonization*
Mixed growth Insignificant growth No growth Total
Colonization " 19 (9/4) 1 (0/0) 0 2 (1/0) 22 (10/4)
No colonization ~ Mixed growth 0 1 (0/0) 0 2 (0/0) 3 (0/0)
Insignificant growth 1 (0/0) 0 2 (0/0) 3 (0/0) 6 (0/0)
No growth 1 (0/0) 0 7 (0/0) 122 (4/4) 130 (4/4)
Total 21 (9/4) 2 (0/0) 9 (0/0) 129 (5/4) 161 (14/8)

*The cut-off used for the detection of colonization was =15 CFU for the roll-plate method,; TThe cut-off used for detection of colonization

was =100 CFU for the sonication method;

Correlation of colonization detection between roll-plate and sonication method was significant (P<0.001, Chi square test).
Abbreviations: CRBSI, catheter-related bloodstream infection; DTP, differential time to positivity.

Table 2. Quantitative comparison of CFU for the sonication and roll-plate methods

Quantification by sonication method (CFU)

Quantification by the roll-plate method (CFU)

0 1-99 100-999 =1,000 Total
0 122 3 4 0 129
1-14 7 2 0 1 10
15-99 1 2 2 0 5
=100 0 1 3 13 17
Total 130 8 9 14 161

Correlation of quantification between roll-plate method and sonication method was significant (P<0.001, linear-by-linear association).

HEE o3k Xpol & HolA] okekem(P=1.000), T+ W A
0]9] AATE 96.9% (k=0.866, P<0.001)%Ac}.

T 7HA HellA] FUgt ol sAE A= 1871019t
T 7AW B feldh o qto] ARIARE, v Eel 7
o7 4% AAL 3 A ddek. o] g, wiAEE] 7 H A
= Staphylococcus aureus?} AEL, 253} sHlsloll A= Staph-
Ylococcus epidermidis$} S. aureus7} A5k o, B Ruljokol| A&
S. epidermidisgl— S aureus?7} EARE A}

A Z e 7 el e freldh o] ol TR AN 253t
A= ol AekA SRRV FoehA] ek ol A=t
o] 2t 3971 27 ATt o= S epidermidis7} ¥R == 7|
HollA 80 CFU AZAIRt 253} shelilellA = ol AkekA] ¢
< 7358}, Candida albicans7} ¥iAZ2]71¥oll4 100 CFU =}
Ak, 289} shfsol|AE 10 CFUZE Ak 7499t viA)
=e|7ellARE B Aol obd askaA el felhA|
kL ol z|ut 22t 97} 271 ATk Kiebsiella pneumoniae
S} Citrobacter freundii7} 22+ 1 CFU 4 A4gk 173}, Acineto-
bacter baumannii7t 9 CFU A8k 171 0.8 255 Jalufjoko| A=
=4l

253t FlellA s dvgle o] ol wikEARE wiA]

we|7IYellA e ol AekAl AU Al F57 o8] ol =
A=l 24gk 7397} 473019} S, epidermidis7} 10,000 CFU,
S. aureus7} 200 CFUQ! 3t Zxl= Aokl S, epi-
dermidis®t S, aureus7} ERE QAT wiA]FE]| 7oA S,
aureus®t 100 CFU AWk}, Staphylococcus capitis7}F 300 CFU
olaL, Wizl EE| 7|l = ol AR 2§ 1712 A Eol
W Fl A S capitis7h AFe} ol & FEF2] Aelekar gt
sk, Acinetobacter Iwoffii7} 500 CFU Agkon) ulx]=¢]7]
HollAe ol AebA] kw1719 Pquld2 Aol
Staphylococcus haemolyticus?} 200 CFUZ ¥FstA] AgkAnt,
AR 7 ellA = Al el ol £l AR 171E o
Hujekell Al T4 0I%

Az 7 253t SRS Sl ARk A 5 HF
steljA] vlasl & Az, iR zel7yellA He $7 we
5 253 skl o] Az e SAR R foluiAl wgkrhp<
0.001) (Table 2).
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Table 3. Species distribution of the isolates from catheter tip cultures in combinations of roll-plate and sonication method

Microorganism RP+/SO+ (n=22) RP+/SO— (n=2) RP—/SO+ (n=4) Total (n=28)
CNS 3 1 3 7 (25.0%)
Staphylococcus epidermidis 2 1 1 4
Staphylococcus haemolyticus 1 0 1 2
Staphylococcus capitis 0 0 1 1
Staphylococcus aureus 6 0 0 6 (21.4%)
Corynebacterium spp. 1 0 0 1 (3.6%)
Gram-negative bacteria 5 0 1 6 (21.4%)
Acinetobacter baumannii 3 0 0 3
Klebsiella oxytoca 1 0 0 1
Klebsiella pneumoniae 1 0 0 1
Acinetobacter Iwoffii 0 0 1 1
Candida spp. 7 1 0 8 (28.6%)

Abbreviations: CNS, coagulase-negative staphylococci; RP, semi-quantitative roll-plate method; SO, quantitative sonication method.

Ale]3E 28] FE= EA sk & AAelA = 7R 9
Fol A9 AFE Aol gellek £4 A3 Candida
spp.7} 28.6% (8/28)F 7}k Wgkom] CNSE 25.0% (7/28), L
FSATER S aureus7t A7 21.4% (6/28)% XAIskSic
(Table 3).

WA 713 253t sheifellA 54 Aol Xpol7} 9L
o] 671 Slolck. CNSE iRz 7I Mol AR 41 3¢
17, 253} shfioll At $4% 79 370 $i9a, o
TS 253 sl AT T4E Aol 17 YA,
A e 7 el At $AE 73 Ak Candida spp.< Wi
Az 71l $4% 457k 17 Al

fe e

3. Sl AT ME JIHE B FES BE

Foluljekoll A o] 2k 7571 448 0llA] 56710190t Fhel
] ek wjdellA] A2yt E9 2471 F 10712 Fofuljokell
A B FFo] A2hA CRBSIZ A 4 ek, Fheied
ollA Hr2 Hollg} kol AH S el DTPE |
JAY Holujek AEE= 15710|90t). DTP7} 2417 oo
CRBSIE Ak = I9lW 79+ 8710]qdrt. o] 87 F 441
< 7heE] Bk wike g Akt A=, 4712 Tt
g kol 540l i 3§ 127ellA 14719
CRBSI7} A= Qle}. o] 3 71.4% (10/14)7} 7HellE] ek nijok
o2 ks 7Eslo] CRBSIE Agbkelyich UAdFEL S
aureus 473, S. epidermidis 174, Candida parapsilosis 274, C. al-
bicans 171, S. capitis 171, Klebsiella oxytoca 171, S. haemolyti-
cus 1710] E3FE ). o] F 3 Fa= Fele] wEk wjg Al
WA Z 2] 7N A= S, aureus7) ASEAIRE 2539} sl wlat &
BuljFol| A= S. epidermidis®} S. aureus7} A5k},

FHele] ek wiekell A FA=E7} 155 ZA 5 CRBSIE
Ak vl &2 iR 22 714o] 42.0% (9/21), 235} T

o] 45.5% (10/22)c}. 1471<] CRBSI & Z Az 7|
64.3% (9/14), 253} SkH-S 71.4% (10/14)2] MIZAEE 2
o} wiAZ 2| 7 ellA AEEkE 2l 271 22 Huljofoll 4]
ol AhkA] b2 ubH 233} shafellAnt A=tekE el 4
71 5 271 Fufkell A 22 FFo] A4 CRBSIE A%t
e g ok

DTP7} 2417k o] 42 2 CRBSI A%k Wizl 8730114 E-2]5
ARNFEL C. parapsilosis 171, S. aureus 271, K. oxytoca 173,
Candida glabrata 171, S. epidermidis 273, A. baumannii 1710]
Ak o] T ZHeE] Wt wioke g FEHtE AEeA] Edd
4718 dMNA Candida glabrata 14, S. epidermidis 27, A
baumannii 171 50| F21¥| k. 7Hele] Hek wieke} & oHuek
oA FYe Fol FA=lo] CRBSIE AR 1071 Z DTP7}
2A17F o141 A7} 471(40.0%), DTP7} 241 7F wRkQl 217}
271(20.0%), FHelE oA HslA] bk 3F o] FeHulok
7k A383E 73971 471(40.0%)01%1

DISCUSSION

o] odto] BA2 FleE] o] FAEIE HEsr] 24l 7l
B gk wijoke ke W o R siAE R I 255} e
< Hlasls Ao, wixZel 7| o] ub = Ao}l 259} g}
el A ATE vlasle], 233} skifolA] ougle A
FAT 7Fe ASshe Aol

o] QoA F=k3} 7l W FAEL A E el 7ol
A 13.0%27, 253} skl 13.7%3ek 5 Bl A
23} AEES o3 Kol & Holx] ko, =2 IAEE
Bk 7122 ol oJshd 975719 FAAMIS viez

1S wf A ZE 7S 19.5%, 289t skl 18.9%0l4]

X
MRS AZNI, T Aol FI Aol glgle:
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(P=0.52) [11], 3137119] SAIA WIS vifo g AJefet w ok
Aol wiAFe Y At AEES 21.1%, 259
shf o] A3 AEES 16.9%2 Bt v} Qri1]. wEhA
o] Q9] 7lele] ek wio o] A3} AEEL 7|E A}
Ao, T HE i Aol ol ol & Holx] ¢k
== AE X

CRBSI7} YolubE 7142 7HelE] 4Hd Al 7HIEI S ¢
o7 zAslA] ok 7, IE- AAlte] FHelEle] &7b-&
2} o7l 7%, 7HlE] 3lHe] edoz Qg 79, 4]
o] 2od%l 73, 7Hele] 2] #ddollA] Aoz 99
o] ¥ 752 thAl 7HA7E i ArH12]. o] FollA & I]F-
AAlto] FHele] 27 whel Ale} Eolrhs Zlo] 7hd Feast
7122 CRBSIE] 9F 65%5 FAgheka deA] QJr13]. o]
oAt 8l 7€ QAFollA wiAZE 7| 255} Sl A
Eol AR o] fi= olX | FHHIE] £]7kol] ol RE3lsl= 7
7} tii-Eol7] wlEY Aoz FAsr

sz Z 2] 7)ol ofeh b ek Aztel 253} shafol] <Jgt 4

e = )

S

d

Eo]: T v oo X T

el A dnksivks A Ao E 45 i
o B Y AAE TS e AR AH=Ee
/=0.7049) WH, Fof3t 71E o} A ABete HHE
wl9] X Ei= k=0.8662 EolF] R

g gedlE 259
shefgell Al AEaE AEskAl Z3F AAZE 2710] Slgdet. o]
ATollAE FLE FHlE] ks o] 83lo] wiAE R 7 o R
AES WA Aledela, 233 skl AHEE sl7] widoll
Z55F sl o2 AES uf o|u] F9] &4o] ol= AE
olukE 7 Jlem, o] 2 qal 253} shelie] FAEel Ul
450 o Aok FHeElE gt 5 emE wiAIE R 7 HS Al
3k o] % pofl QI v} FHellE] Ut 5 emE 259 Ikl
S A3t 734 kA Eol] 80.7%R A, FU3t A UekS
o] &slo] mix|ZEl 7| AUt o] 253} shiiS Ale
3 g B 62.1%2 FHaslglhs Bt glek9). o]
ArollA 233} sheloll At folgt 2] ofAelar wiA|
Ze|7[HollA = o3t TAESHE JAeA o2 47 F 27
2 goluljokoll 4] kA o7 CRBSIE Agke 4= 9gic}. o4&
53t gl At Ao Fla, Azl 7 HdllAE At
A gk ARle g2 FRlge] FhelE] Wil F2 PAEAR
355 A7 = Qlek o] 7, FHelE] dkalokollA] 253}
S A ALk el A=k AeE e
HAES F s ol

o] edollA] Fhelle] Wk wigdollA] F2 IR SAH I
CNS, S. aureus, Candida spp.2} AZ-SA7Fo g 717} 21
20% AEE S WES AA) CRBSIS] AT 23

r
rlo

el

£ ATl Aot ZARAT, ko SR gAT

CNS7} 30-40%2 7} =& HILE Ho|x, I t}2og §
aureus, Candida spp., 18371 5ol =2 HIEE A3
tH12]. 7hellE] Hek wiokellA] =2 HEE % =

Oom

9= CNSt 7

BT o R v Foll He) Fhele] Fwlel el & ¥
AeH2). 8. aureusis IS 3] el 4§AR L0l 2
B 4 glon] U Cundida sppe AAMA%L F2)
ol 5w Fxe] ZA ol Fohg WHEe] 479l
of Aol A 5 2], 2HSHVTE B Bt

el oz Gufistol CRBSIE 4o 4= 9om[14], 235
A2 (pressure-monitoring  equipment)L} GoHol] 2] 3l
S Yog7|% BeH15,16]. TS 7HFl 23k CRBSI
= wF WellA 20% AEES AAZTH17). o] AR
CRBSIE ¥o7]|& F& #F50| 7€ Hadt A% 225
B3k

o] QdTellAl= CNS¢F a4 B 253 skfiol
Aut 8% A7t wiAZ 7ol A ek AR AR} wek
o} 975709 FHele] ks wiAFel 7 e} 253} ki e g
AEslo] wloket &k QAo A= CNS7} 1487, -S4
o] 3671 s, viAE =7 ellA= CNS7} R-oJsiAl B
o] T4 vhH, 233} shaellAe 2ol Fo3)
Al Bol AR Haslgick11]. I AellA] 25k
THe; 233l F Rl e Eelal askaA 7ol 253t
sheloll A T Wol FAEE o5& ] AATsA] Xt
A, aRkSA RS Al A " iE el AskE] ol 7
A0l =3118], o] A FHele] Wizl AehE YAl ==
2 233 skifollA 2834 7E vl Bel A& & 754
o] 9Jt}. o]9} 7ol A% uiH ol wa} 23} 7% 7t o]
7S = glemg A AHE whE HebeR Ag
she Zo] o] & Zog Ankslgich

DTP 9422 CRBSIE ZehoiARt Fhele] et uljoko]]
A= o] AebA] ob AAI7E 471(28.6%) AUt 7€ Ha
A E DTP FAolmA mixZel7IH 4 4571 31.0%
o]drh= Mzt glek19]. olX¥ DTPE 4ol ARE, 7HelH
ek wjcko] 34 A FHulgF AT 7HE AA 2
ok ek AJR e Zpo] wiEd o YAk FHeE 9 HE ol A
2 3HA7F CRBSIE| 5ol She wll vkE Al = 9l
Auk, FHE AAE AH7EA Al gl FA] o] FoAA
e g UL, vk SIS AE3E Sl FHEE] AA 9
wjoFo] o] Foi A DTPE FAolHA 7HelE] ol e T
o] TAHA ¢k& T Uk FHeE Uk vikeE CRBSIE
AL 107 T DTPE 3Hetd =+ ARW 671 T 4710] 24
7t 014 Zlo] & Bk CRBSI % DTPE 4% = lH 10
A T 8712 DTPE Algte] 7hs3le}. DTP7} 80%2] WIA=E
QAL oA Harel ARl 5,20]. DTPE RIZHE7} 89-

(I N4

\.E\S
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90%, S0l 57} 72-87%0]H, HHuleF 2p53t7] 7ol A o] 2t
gk ATk dEF7] witell FA4 o] 7Rdskar, Felivks g
EE AASA &% CRBSIE Atk 5= glvks Aol glck
[5,20]. (o3t 7helle] ek wiko 2 qto] FAH A o= B+E

CRBSI Attol] £ & F %S Zolth
A A%

o] A2l AL A Zel7 I or

o} sl o HERNon g F Al APt 25} s
A Ak 4£Ao] Yolys & & k= Aolt}. 1ol
Tk 253 skl wiAZ e 7ol visl AeskE v w
o] A&7 wiiwoll gt sl VIZHETE H 4% v =
2714neh YA ehks feksisin.

ARA o7 v Ze| 7|7 23} shal-S FheE] wehs
A2 AZeled] QX E} w2 Eok 79 ok
Holgir}. w2l CRBSIE Zlwksl=d| wiAZe|7|Ha 283}
TRl o] &3k JhelE] Wk wieks} DTPE HEHgHow
AL & Aolth

Tm
e
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i ZA: 71elle] 33 78 S (catheter-related bloodstream infection, CRBSI)-2 & Huljoka} FHele] 2t uljokollA] FUgt
7t 5785 A5k FHEE el AiF 3 la) ol vlekellA] h3t Tol Aekar FHEEE Fal xF R Hfol]
A bz o] w]sl] 9FAI 72X 7) (differential time to positivity, DTP)o] 2X| 7k oAb w2 79~ Zckeh = v} A5
7HIE =l FEF Aghel] 253 FliE o] &3k shelle] Hek 2359 IS 7k

. 1229 9] A2 e AAZE 161709] FHE] Heks o2 sigivh 7hele] weke WA viAZel 7oz HE
1L, o] F 259} sl o & Pkt 259} Il BactoSonic (Bandelin GmbH, Germany)<- ©]-83831t}. WA=
2l7]" ol A= wiAlell 157 o] 2] Hehe] {4 A5 o3k 9] ol Agthar F=53iglon, 253} shafifellA =
Z A=k 71 100 CFU ol4deld o3t s=9] o] Askrtar A=algict i A=A FHIH & AlAS] LA
AR AASL & 35 FA7A HeE F 1,018 HuFHAollA] DTPSF 5485 T35 433

A3k 3 161709] FHEIE] vk F 2471(14.9%)01 4 SJml Qe 9] Fol A5tk miAZel7[H o s HEPs ol FHAES
2171(13.0%)°19 3, 253 sk o2 AEPS wl FHE 2270(13.7%)0] At siAZ el 71 Hat 253} skl S 79
FAEL T3 Kol 5 HolA] gk om(P=1.000), S+ W Ato]e] LXE=E 96.9% (=0.866, P<0.001)°]$Act. v 2t
A 5 1279 ghAtell A 14719] CRBSIZF Z1gk= et o] 5 1032 FHelE] dk viekat FoHuljokoll 4] FL3E Tl At
CRBSIZ Z15hsk 73-5-0|9ek. FHelle]ollA] 52 d Nz} kol 2] 2)F3E o] DTPE ©]-§3to] CRBSIE X5kt 749+
grol et vl el 7 259t shalfle] I 71 HE W T 3k Woleke Rl ol SAH 247 F 107(41.7%)
o] CRBSI®} ko] AL o] F 7 712 233} shallollAnt Fo| FA = Ack Fhelle] agt wiekellA] + 7kA] AEH
B o] AekAl 92 12271 § 4712 DTPE CRBSIE A<3i3ivt.

ZE: CRBSIE Agkeh=dl Azl 7|H, 259} skl & o] &3 7hele] Het wiekal DTPE 4ol shsor 483
< & Aolc} [Ann Clin Microbiol 2015;18:7-13]
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