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Differential Time to Positivity and Semi-Quantitative
Culture of Catheter Segments for Diagnosing
Catheter-Related Bloodstream Infections

Se Jin Oh, Miae Lee

Department of Laboratory Medicine, Ewha Womans University School of Medicine, Seoul, Korea

Background: Catheter-related bloodstream infection
(CRBSI) is one of the leading types of infection, with
a significant morbidity and mortality rate. We eval-
uated the differential time to positivity (DTP) and
semi-quantitative culture of catheter segments (SQCC)
as a method for diagnosing CRBSI.

Methods: From January 2010 to August 2011, 155
positive paired blood cultures which had the same
organism isolated from blood cultures drawn simulta-
neously through the central venous catheter (CVC)
and the peripheral vein were included. Positive DTP
represents a DTP of least 120 min earlier for the
time to detection of CVC draw than that of a periph-
eral vein draw. We evaluated the clinical utility of
DTP and SQCC for diagnosing CRBSIs, which were
further divided into two groups: confirmed (either by
DTP or SQCC) and non-confirmed CRBSIs (neither
DTP nor SQCC positive).

Results: Sixty-five percent (100/155) of episodes
were confirmed to CRBSIs. In CRBSIs, Gram-positive
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cocci accounted for 61% of cases, non-fermenting
Gram-negative bacilli represented 10%, Enterobacter-
iaceae for 10%, yeasts for 15%, and others for 4%.
Among the confirmed CRBSI cases, 22 were both
positive with DTP and SQCC, 30 cases were pos-
itive with DTP only, 12 cases were positive with
SQCC only, and 36 cases which did not undergo
SQCC analysis were DTP positive. The sensitivities
of the DTP and SQCC techniques were 88.0%
(88/100) and 53.1% (34/64), respectively.
Conclusion: The differential time to positivity was
more sensitive than the semi-quantitative culture of
catheter segments for the diagnosis of CRBSIs. DTP
is useful for diagnosing CRBSIs without removal of
the catheter. (Korean J Clin Microbiol 2012;15:125-
130)
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Gl A 5 BN} FHele] HellA] FU3E to] 7t
2k 3k} T 7HelE o] 9]oll= 7hed e AQle] vheA|A] ¢k 155
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© BacT/ALERT SN uix|ol] HE3lolom Fd A= 59
Jollufjob] & AL-83]9ch 4ol= BACTEC Pediatric Plus/F
(Becton Dickinson) #iA]oll HgslSict. A5 vk S Ell
w2} BACTEC FX (Becton Dickinson) *:+= BacT/ALERT 3D
(bioMerieux)oll 2stod 120A1770A] wlekslgict. & A=
3 Ao R o] Folxict
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(1) W& HH{ L(paired blood culture): 7HE|E] S} 222 A o)
A Al Felg AFZE A AP Nuljok FAolgt T &
Nz} ik Pollol| 2] FUgE A s Hole FYst 7
F7F At A2 Aosisict

(2) EHENF AMA|ZEQ| XIO|(differential time to positivity,
DTP): = dNzt Flele] HoH wlek Ao]o] to] At A|7H
Zko]. DTP F/golgt 7Hele] HHollA] 2 Pk} Holx
1203 ®1A ol At A2 Aofesick

(3) FIElIE] HIE 2k 2F(semi-quantitative culture of catheter
segments, SQCC): F73 o2 AAgE 7HE tipS wbA 2k ul]
A =e]7] miekH o= uliek SQCC FAlolgt 7HelE] tips ik
e o, Hx ol 1) FHee] Fla} FUg 7ol 15 A
k9] ol ARt B2 Bl

4) FHEIE] 2t TS Z(catheter-related bloodstream infection,
CRBSI): ©|=77+38k3](Infections Disease Society of America)
o] Aej[12)ell wkzk, 1) 7 & 7HA 3 oA FE59 <
A 5ol Jlow, wrad oA 3 sl o] o] Agkow Jt
HE] o]e]oll= FHad o] Alo] uhs{AA] egkow, 2) DTP v
SQCC7) F4Ql 7%= Aot

(5) H| IHIE| 22 ZEZ(mon-confimed CRBSI): CRBSI
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CRBSIT-Z} non-CRBSIT- 78] |l SPSS 18.0 for

Windows (SPSS Inc, Chicago, IL, USA)E A}-8-8}o] Chi-square
tests AAlslo] FoAe AABGICE Pke] 0.05 v o
AR LR fFoslctar st
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1. #3% CRBSIZ1} non-CRBSEZ ZHo| £

H

% 15549 "olulok F CRBSIF] 100%(64.5%), non-
CRBSIF°] 55%(35.5%)0|90th. #E5S A 1AL
(gram-positive cocci, GPC), L= H|wtg T4 =hllif
(non-fermenting gram-negative bacilli, NFGNB), A3}
(Enterobacteriaceae), E R (yeast), 7|E}& U995 wll, GPC
39.4% (61/155), NFGNB 6.5% (10/155), Enterobacteriaceae
6.5% (10/155), yeast 9.7% (15/155), 7|EF 2.6% (4/155)7}
CRBSIT-2. 2 E-759ti(Table 1). GPCS} yeast7} CRBSI %
AEo] Z+7} 65.6% (61/93), 93.8% (15/16)F CRBSIl| 4&}
= 73] thE ol vl =9krk(Chi-square test, P=0.009).

2. £ HATN WE DTP Y HEE

FQ "Wl w2 DTPE B AA| FF F yeast’} 93.8%
(15/16)% DTP A Eo] 714 E9kon HF DIPE 924.2+
7482802 A 7P ik, 7 R HH, GPC FollA]
+ coagulase 94 staphylococci (coagulase-negative staphylo-
cocci, CONS)7} 68.1% (32/47)E DTP %AJEo| vlaz =9ke
v 3 DTPE 440.14853.9%0|%1cl. NFGNBOIA = Steno-
trophomonas maltophilia?} 100.0% (5/5)% DTP %A -E0] =9k
ow] HF DTPE 707.8+523.180|}v}. Enterobacteriaceae
DTP FAEo| 36.4% (8/22) v} ol ulsl] Uy T
DTPE 382.7£1,154.9%-0]%lt}. Yeastol| A= Cryptococcus neo-

formans 155 A|slE Z5F DTP 9kAlo|la 3 DTP+=

92424748240 & thE ol Hlsl|l Zrh  Streptococci®t
Enterobacter spp.8] 33 DTP= 27 -243.0+343.7%, -51.8
+128. 10 % $AFS Ry, ol B Hololl4 JleE

Table 1. Causative microorganisms distribution between confirmed
and non-confirmed cathetcr-relwted blood stteam tufections episodes

CRBSI Non-CRBSI

@=100)  (n=s5) 0 °f CRBSI
GPC 61 32 65.6 (61/93)
NFGNB 10 10 50.0 (10/20)
Enterobacteriaceae 10 12 45.5 (10/22)
Yeast 15 1 93.8 (15/16)
Other 4 0 100.0 (4/4)

Abbreviations: GPC, gram positive cocci; NFGNB, non-fermenting
gram-negative bacilli; CRBSI, catheter-related bloodstream infection.
Chi-square test, P=0.009.
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Table 2. Differential time to positivity according to microorganisms isolated from positive paired blood cultures

127

Microorganisms Ratio (%) of sets with DTP >120 min DTP (mean+SD) min
Gram-positive cocci 52/93 (55.9) 292.4+706.3
Staphylococcus aureus 16/37 (43.2) 167.1£523.2
Coagulase-negative staphylococci 32/47 (68.1) 440.14853.9
Streptococci 0/2 (0.0) -243.0+£343.7
Enterococci 4/7 (57.1) 119.1£68.9
NFGNB 9/20 (45.0) 295.0+469.4
Acinetobacter spp. 3/13 (23.1) 159.24+400.9
Pseudomonas aeruginosa 1/2 (50.0) 1454+162.6
Stenotrophomonas maltophilia 5/5 (100.0) 707.8+£523.1
Enterobacteriaceae 8/22 (36.4) 382.7+1,154.9
Klebsiella spp. 2/7 (28.6) 199.0+280.8
Enterobacter spp. 0/4 (0.0) -51.8+128.1
E. coli 4/9 (44.4) 741.2+1,732.1
Serratia spp. 1/1 (100.0) 650.0
Citrobacter spp. 1/1 (100.0) 220.0
Yeast 15/16 (93.8) 924.2+748.2
Candida albicans 5/5 (100.0) 967.24423.4
Candida tropicalis 1/1 (100.0) 370.0
Candida parapsilosis 3/3 (100.0) 1,240.0+485.0
Candida famata 2/2 (100.0) 960.0£1,103.1
Candida glabrata 1/1 (100.0) 900.0
Candida lusitaniae 2/2 (100.0) 475.5+488.6
Cryptococcus neoformans 1/2 (50.0) 1,045.0+2,127.0
Other 4/4 (100.0) 728.0+463.5

Abbreviations: DTP, differential time to positivity; SD, standard deviation; NFGNB, non-fermenting gram-negative bacilli.

Table 3. Result of differential time to positivity and semi-quantitative
culture of catheter segments in 155 positive paired blood culture
episodes

60.0% (33/55)°]194t}. CRBSIel| tg DTPL] HIZE+ 88.0%
(88/100)0]91 3L SQCCE] #1ZHEE CRBSI 5 7}l tip vl
A eet 6471 F 34710] FA O F 53.1%%AcKTable 3).

DTP SQCC  No. of episodes
CRBSI (n=100) + + 2 nl &l
+ - 30
+ N/A 36
_ + 12 CRBSIS] Q542 £l u]Solzjole} 2t Aekel]
Non-CRBSI (n=55) : : 2 oleei{12]. 7HllE] AHQ1ALgle] edgtolut qizaA o FhulE]
- N/A 33

Abbreviations: DTP, differential time to positivity; SQCC, semi-
quantitative culture of catheter segments; CRBSI, catheter-related
bloodstream infection; N/A, not available due to no catheter removal.

wth oF TRE BF

CRBSI®]| :-i_ﬁuilx] 9L9}rK(Table 2).

3. CRBSIZZ} non-CRBSIZOA DTPR} SQCC YAME

CRBSIT4 DTPS} SQCC EF <Al 7= 22.0%
(22/100), DTP ¥4e]#A] SQCC 491 749 30.0% (30/100),
DTP ¥4 o4 SQCC A|3¥s}A] ‘% 7385 36.0% (36/100),
DTP S4lo]™MA] SQCC %FAlQl 79+ 12.0% (12/100)01 =g
Non-CRBSIF-ll4] DTP$} SQCC J: S0 A= 40.0%
(22/55)°1903L DTP S4JoH A SQCC A|¥¥3}A| ?%% 3=

7b 7l Aol oAlsiAl Hck vl o]’k Aol
CRBSIol| o] o]7|:= s}, CRBSIE &3] ¥o7|= F53
G Axke] QA= ghrH2). wTAd k3] o] Tto| =aiilel] ut
2w, CRBSIE Algkse= ©l] Qo] w| &3l A, o] &
g™ SQCCH DTPHo] Hr} g3pdolelar wA =] glr12].
CRBSIE Agksle= Welle ofe] 74471 b=l =LA 71
HE AlAsHs I AAsEA ks Rgksh= wo] vt
7HEIE AAske Wezes ubgwk wiA Felr] wid
(semiquantitative roll plate method), 33 7}ellE] ul ok (quan-
titative CVC culture), 343t 7161 & dAujd oz dsl=
H(microscopy of stained CVC) -°] c}. vEA = viA] =2]7]
sk FI7E 45-84%, Sol% 85%F CRBSIE ARtsl=
Ul 7bg go] soli= b % shtolut 7hele] che] Frrke
JHele] Exte] B Q26 Sk ol 2ei14], 39
FVelE] vk QAEE], vortexing, 253 3l 59 W
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o7 FHeE 9] - B vidse Welr HIZE 82-83%, 5
o] 89-97%o|ct. A e k) Frloll Qe ¥ BFE
AEAE & Qlehs Holx e JdH g FospA ke
T7HA AZsdick= HoltH14]. QA3 7HeE] S g og
sl He a9, ofzeld A T FleE
E AAA duFeR T PEsle WHeE Yift:
84-100%, 5% 97-100%°|u} U+ g2 x5Ho] 1 u|d
ARolgt AAZE 79| 22014 ¢k heH14]. 7HHEIE AA
A s Adksle WHoRE FAAE FAuigdy
(simultaneous quantitative blood cultures), & §uljok okAI A7k
Z}o](differential time to positivity), ZHEIE] o Ak ujjokd
(CVC-drawn quantitative blood culture), oF=2|&l 2 &l#] wisd
T Ao] E2=F(acridine orange leukocyte cytospin), 7FEIE] -
<7 (endoluminal brush) 5ol $ivt. SAE = HAulFH-2
Sl AR E T Aok viekalA Hx AR 7t
E] PHol|A] o] sull o] A5k-S W CRBSIZ FHA¢tct. wIzh
£ 93%, 50|% 97-100%¢]3L CRBSIE Aeksh= ol 7H4 <t
g wolglar gedA] ot Y B 5y} vl do] =
ol glek14]. HH wieF kA7 Xo|(DTP)= B &
Nz} 7HeE] HoH uljof Alo]e] o] At A7k Kol & B
o2 7HeE] PlollA B dHr} Holx 1208 #HA| ol
Ak w) FA oz FAde) HIZEE 89-90%, Sol% 72-87%
2 AE3)7101A ol At A7k 7] wlitell 7R
H|gou} o] ] ekisrhe Aol 9 b, JHEE
3l AAAE Fofnkd: gkl A FHeE] oA o] A=
A Skot 91549 7hsAlel Sivke ©HAle] SleH14]. 7HHlE] &
N AeF P wxk dAS AL FHeE Atk A3 3l
ek wiekaiiAl 100 A=A o ARk 7% CRBSIZ %
ksl ol I E 81-86%, Sol% 85-96%¢]t} CRBSIS}
Ak F85 7he] 7HHo] ofel o] Slr14]. 7HHE M-

AL 7HE WS £438 & 35 AXof] Y3 255}
ot vortexinge AR NS FHSHH Aol w3t $
0 AEATY] o4 A5tE Wl CRBSIZ Zlgkel= Wolth
= 95%, 5ol 84%olw 744 Al BAW, FAF, F8F
o] TS Yo F oA AAEE A 2o]A] Yerh
[14]. 22 =& CRBSI Aghol] 7ha de] o] &5 & w2 71
B ubg kol SQCC)eltt. it o] Wl £ 9 sl 71|
Bl & AAsNok 5] wdo] girt. olol] v]sl DTPH- 7HEE]
£ AASHA aE CRBSIE A = 9lv 83t o=
dHA et

B dollA] CRBSIFY] AQdds 43 A3, GpCrt
61.0% (61/100)2 7} wokel. w3k GPCe} yeast”} CRBSI %
AEo] 2+t 65.6%, 93.8%2 CRBSITO &8l 7J3fo] th&
5ol B3] =eH(P=0.009). Park 5{15]2] Aol A% 247
ol4e]l DTPE X9l 7357} Staphylococcus aureus 27.8%,

Of

]

S M oup o«

o 2
1

oA %

(il

Staphylococcus epidermidis 72.2%, Candida spp. 45.5%2 the
T3l Hl#l =9kt o= GPC, L ZollAE 53] CoNS$} S
aureus7} CRBSI®] F2 Q1FFolek= 71E2] Aok 448t
+ ZAZo]t16]. W Chen S{1]9] d7ollA= NFGNBS}
yeast7} CRBSItell ol 7deko] vhg doll vl £3
ol o5 ¢F7t SAHNS A5 ¢t 7 = AlAsH
© 737 WAY B wmd] o5 Tt FHeElell # A=t
9= Yodle Bt Bl wiEd Aew A

S. epidermidiss FE3V3F CoNS+= IFAATF oA 4
A eodtolut CRBSIE] F83F A dHo|eh15]. vl 44
o7 %3 AT Holng YA X gt 3 FHEEE
At A AAE = JA 7HE] B o] o AlE A

EeH12,16,17]. S. aureus =3k CRBSIE ¥ 2o7|& To3 9
AT F shuildl G4 GAZoI At 53 22 AT
el Wedo] gla B FAAE FoAYE A5 AdE
o] S7F = §7| wiizell wh-E Zeke] L gwskar FleE ol A
A%l Z2) 71EE) S A7 s o] EH9,18]. 1THSAFE
< 7HelEIS) Hao] Yl FEFE T2 Lo I|AIR Kiebsiella
pneumonia, Enterobacter spp., Pseudomonas spp., Acinetobacter
Spp., Stenotrophomonas maltophilia ‘52 7} CRBSI2] 9]
ToR Wasl 737t 9ei10,14]. 7HEIEl S FAls X827}
Asfstar g f13lo] =Z7] witell FHE S AlAs= 2ol
FTH14]. Candida F52] 745 7HEI7L Wolgls 4+ S8l
ofgty]al ApdEo] $718 o Ylen g JHHEllA FH &
Al FHIEIE A7 s 2ol $1H19,20]. olAd FFoll wizh
FHE 9] 2] of 57} vhEd, 22| 5ol wEr 7HEE
ARSI el w4 A =3 ghelE HEze] A Fol7t
CRBSI®| %] goll =0 & 3t opet 245 I Fo g Q3|
7HIEIE A7k & A= Fole AoE Yehyirh21,22].

Raad 5{7]9] 7ol w}2H, 19143 4o g DTPHOE
CRBSIE ZHls uf 2IZHE 89%, 5o]% 83%3ich DIPE
FAelHA sQCCE 548 7571 3671 AT, oI5 94%
oAl Wz Gohude A staL 7HHIE S Sl AIE 244
7 o} FUR vhs FHIE S AlAskaL wiekRict. wEbA @
AR sl HelElel] 3 o] AEE|e] SQCCT7T 5482
2 Ughs 7hsAe] Ak 22 dtellA shee doljud
dAJolHA Hx Pl SA 73571 9.8%3ck. o] A+
<= A 7HeE] W o] R=H} o] FoiFir] wiEel Ao
§7Hsct. o] uff FHelElE Al A ke W FAlelH o]
o] A4 7HelE] A= FEFUA o 75 FHHE7] o]k
3.1%2] ApollA & e Foljulok FAolw Al Fhele] Py
ok S80It o] 7ol i zHedel Aol 7ele
olglel] 9l5 Aoz A7 o] A7 Fhed el <ile] shElE|l
A oA 7-Z 7hel7] 1A e 735 DTPHE o|-gsbH 7HelEl7}

o offt

>
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AQlo] o= As wrslie vl Ewo| Hck =3k DTPH
< Y7t FHIE S AlAMoF =R 9 of ol gAA| F57
o] e gl AL 717k ARl Ees Frk

H ool A+= CRBSIE 100¢d] 5 DTP %4 © & CRBSIZ
A= 7971 88.0% (88/100)Z SQCCETF= DTP7} CRBSI
2 sl ol 2 A5k 7|F0 R o] gx| ek DTPY wl
= 88.0% (88/100)3 SQCCY] HIZEE 53.1% (34/64)
Z DTP9] HIZt=7} v $<r3lch. o] Raad 5{7]¢] 1+
DTP ®17+%2] 89%, Chen S[1]9] AATollA] Hel DTP HI7%
3l 83.3%%} H]5=3k sFX]o| k. Chen 5{1]¢] A7ollA %= DTP7}
CRBSIE Algksl= o] Fe3t 43E 3l9l=ul, CRBSIZ 4
5l 84 Z 709 (83.3%)l14 DTP A& Hirh of7]oll= &
2 FHelE] AAE49.3%)0] ZA 71dPS Aoz Helch 7+
- dFellA] FHeE Ffulok FAolHA] W Pluok
4% 757t 14710191t). o] 1471 F 1071(71.4%)0ll A 2
Goluljok& 3l7] Aol GAAE Fofsleict. Widol DTP<;
SQCC & tf F4QI TollA= P HuloF o] 4ol AIE
FoIdk 797t 40% (82002 Ukeh whebA T ek of
Zol| YA FoistH DTP7L 91540 2 BHEo] =2 7
2 A7} Blot 5519 1ol wk2% DTP7} 1204 o133
A5 287 5 277 o| CRBSIZ 38 ek v A] 3k w2
39 o] Aol Pallujef ok o & bt} wEbA DTP
7 AUAIA A 75 9 F3E vbA CRBSIOl 3d3kA] o

o
B 4 A% 9at gk

(o]

¥ 17 AES 3 AT <8l Aeke] ek
$9 1 A7ko] HAEY S gleks Holek A IAEL

[e)
Ao FAsl By ofg] 7HA] A o] fE sl FHelE &
AAA ¢k AT SQCCE F783HA X3t
ZAEZOoF CRBSIE ¥4o7|= HAFoZE GPCE yeast
7} S-AlskeAct. DTPH-L P8 =% el 5 7159] W
Hr} 733l n)&o] AA v Z-&H ozl CRBSIE Z1oks}
+ ul AAH g ol 2 4 9} w3t 7IZHer}t =31 gt
HE AASA ok shele] 3 7858 Ak e

02t

|
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