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Clinical Efficacy Evaluation of Multi-parameter Real-
time Polymerase Chain Reaction for the Central Ve-
nous Catheter-related Blood Stream Infection

Background: The study evaluated the clinical efficacy of a multi-parameter real-
time polymerase chain reaction (PCR) test for patients with central venous catheter-
related bloodstream infection (CRBSI).

Materials and Methods: Thirty five patients suspected to have CRBSI were
enrolled. The SeptiFast™ (SF) multi-parameter real-time PCR test (Roche Diagno-
stics, Germany) and blood culture were performed and results were compared.
Results: The turn-around time for the SF test and blood culture was 32.6+28.9
hours and 115.8+23.5 hours, respectively. Among the 70 blood samples, the
positive rates of SF test and blood culture were 34.3% and 27.1%, respectively,
and the agreement rate was 62.9%. Gram-positive bacteria were detected in 10
patients with blood culture and 11 patients with SF test. Gram-negative bacteria
were detected in one patient with a blood culture and in seven patients with SF
test. Candida was not detected in blood culture but was detected in two patients
by the SF test.

Conclusions: SF test was faster and more sensitive for the detection of blood
pathogens than blood culture. It provides a more sensitive detection of gram-
negative and Candida in blood than does blood culture testing.
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Table 1. Master list of the SeptiFast Test for the Detection and Identification of
25 Bacterial and Fungal Pathogens Responsible for the Majority of Sepsis Cases

Gram (-) bacteria Gram (+) bacteria Fungi
Escherichia coli Staphylococcus aureus Candida albicans
Klebsiella pneumoniae/oxytoca CoNS’ (S. epidermids, Candida tropicalis

S. haemolyticus
Serratia marcescens Streptococcus pneumonia — Candida parapsilosis
Enterobacter cloacae/aerogenes Streptococcus viridans Candida glabrata
Proteus mirabilis Streptococcus pyogenes Candiida krusei
Pseudomonas aeruginosa Streptococeus agalactiae — Aspergillus fumigatus
Acinetobacter baumannii Enterococcus faecium
S. maltophilia Enterococcus fagcalis

‘coagulase negative staphylococci.

A7) (BactT/ALERT, BioMérieux, France) 2 w3191, 253}
7] (Vitek I system, BioMérieux, France) S AF-8-51o] #5433} 7+
AAAE AN BFAT SFAAE 9)51e] 88719 A8 (whole blood) 3
mLE 1.5 mL¥ Y50 SeptiFast Lysis Kit o] -2 5 g Ao u}2} &)
AHS- &350t} SeptiFast Test Kit9} LighterCycler 2.0 4] (Roche
Diagnostics GmbH, Mannheim, Germany) S A}-8-3}¢] 7] E2] X3
AR A A7 Z )] SeptiFast Master Listol] S0 Q1= Al
T Xt Z 25% 5 AEsISITHTable 1).
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Table 2. Interpretation of the Discordant Cases between the SeptiFast Test and
Blood Culture

Cases SeptiFast Blood culture Interpretation
1 S. pneumoniae No growth BC false negative
2 S. pneumoniae No growth BC false negative

S. aureus,
3 P aeruginosa No growth BC false negative
C. glabrata
4 K. pneumoniae No growth BC false negative
b A. baumanni No growth BC false negative
6 P, aeruginosa No growth BC false negative
K. pneumoniae
7 E. cloaceae No growth BC false negative
S. maltophilia
8 S. aureus No growth BC false negative
9 C. albicans No growth BC false negative
10 Negative S. warneri SF false negative
11 Negative S. epidermidis BC contamination
12 Negative S. epidermidis BC contamination
13 S aureus . hominis SF false identification
E .faecalis

BC, blood culture; SF, SeptiFast.
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Table 3. Comparison of Detected Number of Bacterial or Fungal Pathogens
between SeptiFast Test and Blood Culture®

_ SeptiFast test
Gram (+) Bacteria — -
Positive Negative Total
Positive 7 3 10
Blood culture Negative 4 21 25
Total i 24 35
. SeptiFast test
Gram () Bacteria Positive Negative Total
Positive 1 0 1
Blood culture Negative 6 28 34
Total 7 28 35
Candida species — SeptiFast t?St
Positive Negative Total
Positive 0 0 0
Blood culture Negative 2 33 35
Total 2 33 35

BC, blood culture; SF, SeptiFast.
“In five cases, multiple pathogens were detected in the SeptiFast test.
*Includes discordant case number 13 (SF false identification).



www.icjournal.org

DOI: 10.3947/ic.2011.43.3.240

Infect Chemother 2011;43(3):240-244 243

213071 uﬂfo]u}.
CRHRAERA) ke
ol kel A F-& WA Wik Aol A 7]
o] Wl AL B4R gl Fate] AT Holo) A
ool 4] o] ez Agunr} 3-5u] o
) 21wl A A5 Dole] wjok o Am Aol } 2412k oy
o ) R Rkl = Ao @4, 5,9,15, 161, A= ol
= Folo] apujop AASPIE ofele Ago|m = B gy wut

o

AEg-wjefslte] £ of Yol =R HHE R = Adelar 9]
of oo T alEol AESH HelEgulE AL e 2 °
BufjeF Algto] Oﬂx%ﬂ H] sl GE=E 7= } OL}&H I@]-X]—,] -,4?

= EAMESER Y %%N ° fﬁ#l%ﬂ% %%&4 A& 2E Y
°] =9 Z[10-12], 243 P E B} 2l
o HEZ Bt el 7R B el 57} Al e Ao = 7o,
o Aollx 257471 o] HBZ: ARNt-2 6A1ZF ol el A& < )
= SFRHALE AHgate] B Uje] 5 HE S A’ At Bt 32.6+
289A1%0] & g.5jo] DHulF HARRTE B3t oF 3 o4 TAT
A S A BRke] A st SFAAPE o #olx] Belo]
A ol & AlREe] R FITE S e i o]
Q1 FA2] F)Ade] o] FoRITh TAT= H&H @59

Lglem

72

to rsL'

"y
30

st

HEd a5 LZ}%E T A3 TR 2 REiA
o Aot SEHALE B8l A=
Fol 7k ‘31?1‘:]: WA, Teksdvro] ek AL HEH &
oL} SFAROA AEE Ak 70l AL, Tt o
= A 01} SERALlA 27 o] A EE o H]
T4 014' Aol Erggk 2ko]7} AATH(Table 3). o]2] gk 2}
7152] A58} Al vk AL A P aeruginosa, A, baumanii, S,
maltophilia 52] REEA 1F-SATFF e $JSA sl =
ol 3l ddld oz wrhe Ao 7|18 ez BRItH17L 2 A
TollM % TS arol S mj el A HEE A kot SERALeNA
A& 799) 81} 3 P aeruginosa?} 290X, A, baumaniiz} 1750l
Al 8|3 S, maltophiliaZ} 270X Z47F AZ#E Aok =R ddd /4t
Aol ARl F ISt It} AR = BlFo] 40%71A] KAl
AL ek Aol A & A7) o] 3k A= 58 vheri(8, 9]. SFA
AFE S-g-9thH Bt AHE YA E 2T A S Ble R
7|k
YA S A3 T-(41.4%, n=29) BT} AH&-3FA] 9FS T(83,3%,
n=0)°4] &2 FAEE B o1} o] PA| FAK L 2= ou7t §Id
ol 35 A E 2201 QA B ?P‘}E o g 3 ATE B3t
GAYA) AL-§- o] F-ol] w2 SFRARS] f-8-/3¢] Tk deho] a3k 7o
2 AZbErt 98 SEALeL olufof AL AE Bl skl B, SFA

oF e g

o2

oo BN K
o>‘ b))
>~
o
Q
N—‘_{
EIJ_,

r1r o

>

lo

Fel FdE(34.3%)0] DHuld AL 3 E(27.19%) 1 LT
1 oA = SEAAL FAE 39%, DRl AL FAEE 18N ©]
AR 2 2Fo]S BYrHI0]. Schrenzel 52 @ ol A 7
DNA= Alet el Aot 5d3gk on|& 7 5= gloh= =
S SFATHI0L, ofof]l et AR FF o B2 A F=
oltk.

ol AtellA| SFHAR} 7150 Ags} Dol uijek ZAke] 9l 71
T3] HeS Bk Q= 7S AT AR 2
THA FgellA FAIZE AT 94, L 7ke] FAte] 7] weol vt

Ego

-4 Lo

Mo m 2 v

m?L' it
m

o
and

> M

Pk Ao 2 HQirk B o]ul o] 3 e A3He ofn)e)
ERURLFAY B} ohleh o 18] YA EuEAERY
GOz QAo 2 AU B Toltk ERAARFAA] Aol

x4 o] AefA] eror X178 Sjn| ] EaAHE {0l
AL g4 gloH4, 5,91 T8 EAR 0. 2 gt e] EAbE o] 71Ee
Y F2TE FAREE AP PAIE Qeke] 2231 GlolA
GAAZL SEAAL Aol = kS A S 7 flAth= Folot 3k
= O AAISHE ti7ae] A7 AT B3l ol2lgk SIS SHEelof
0.2 Az

SPAZH S 2] 1 SISk TAT
YIRS S AT B DA »
(Datanot shown), 0]+= F3 =2]7} &
AR L7Ee] HALOl B2 41431 Zitho] o $o) ”H
4 8, Ao} oA Sl A AHEEHE A stellel
st ofo]l tiai A = =5 Bt A AR =87} o] F-o 2ok & Aotk

2910 2

= 23AL] X910 2 o] Fol gk

References

1. Angus DC, Linde-Zwirble WT, Lidicker J, Clermont G,
Carcillo J, Pinsky MR. Epidemiology of severe sepsis in
the United States: analysis of incidence, outcome, and as-
sociated costs of care. Crit Care Med 2001;29:1303-10.

2. Richards MJ, Edwards JR, Culver DH, Gaynes RP. Noso-
comial infections in medical intensive care units in the
United States. National Nosocomial Infections Surveillance
System. Crit Care Med 1999;27:887-92.

3. Maki DG, Kluger DM, Crnich CJ. The risk of bloodstream
infection in adults with different intravascular devices: a
systematic review of 200 published prospective studies.
Mayo Clin Proc 2006;81:1159-71.

4. Dimopoulos G, Falagas ME. Approach to the febrile patient
in the ICU. Infect Dis Clin North Am 2009;23:471-84.



244

BY Kim, et al. ® Multi-parameter real-time PCR for sepsis

www.icjournal.org

10.

11.

McGee DC, Gould MK. Preventing complications of central
venous catheterization. N Engl ] Med 2003;348:1123-33.
Pittet D, Tarara D, Wenzel RP. Nosocomial bloodstream
infection in critically ill patients. Excess length of stay, extra
costs, and attributable mortality. JAMA 1994;271:1598-601.
Renaud B, Brun-Buisson C; ICU-Bacteremia Study Group.
Outcomes of primary and catheter-related bacteremia. A
cohort and case-control study in critically ill patients. Am J
Respir Crit Care Med 2001;163:1584-90.

Marschall J. Catheter-associated bloodstream infections:
looking outside of the ICU. Am J Infect Control 2008;36:S172.
e5-8.

Mermel LA, Allon M, Bouza E, Craven DE, Flynn P, O'Grady
NP, Raad II, Rijnders BJ, Sherertz RJ, Warren DK. Clinical
practice guidelines for the diagnosis and management of
intravascular catheter-related infection: 2009 Update by
the Infectious Diseases Society of America. Clin Infect Dis
2009;49:1-45.

Schrenzel J. Clinical relevance of new diagnostic methods
for bloodstream infections. Int ] Antimicrob Agents 2007;30
(Suppl 1):52-6.

Sleigh J, Cursons R, La Pine M. Detection of bacteraemia
in critically ill patients using 16S rDNA polymerase chain
reaction and DNA sequencing. Intensive Care Med 2001;27:

12.

13.

14.

15.

16.

17.

1269-73.

Lehmann LE, Hunfeld KP, Emrich T, Haberhausen G,
Wissing H, Hoeft A, Stiiber F. A multiplex real-time PCR
assay for rapid detection and differentiation of 25 bacterial
and fungal pathogens from whole blood samples. Med
Microbiol Immunol 2008;197:313-24.

Kim BN. Blood cultures: principles and practices. Infect
Chemother2007;39:111-6.

Murray PR, Witebsky FG. The clinician and the micro-
biology laboratory. In: Mandell GL, Bennett JF, Dolin R,
eds. Principles and practice of infectious diseases. 7th ed.
Philadelphia: Churchill Livingstone; 2009;236-8.

Safdar N, Fine JP, Maki DG. Meta-analysis: methods for
diagnosing intravascular device-related bloodstream in-
fection. Ann Intern Med 2005;142:451-66.

Raad I, Hanna HA, Alakech B, Chatzinikolaou I, Johnson
MM, Tarrand ]J. Differential time to positivity: a useful
method for diagnosing catheter-related bloodstream infec-
tions. Ann Intern Med 2004;140:18-25.

Klaerner HG, Eschenbach U, Kamereck K, Lehn N, Wagner
H, Miethke T. Failure of an automated blood culture system
to detect nonfermentative gram-negative bacteria. J Clin
Microbiol 2000;38:1036-41.



