Ann Clin Microbiol Vol. 20, No. 2, June, 2017
https://doi.org/10.5145/ACM.2017.20.2.35

pISSN 2288-0585 - elSSN 2288-6850

Analysis of Blood Culture Data
at a Tertiary University Hospital, 2006-2015

Yiel-Hea Seo, Ji-Hun Jeong, Hwan Tae Lee, Woo-Jae Kwoun,
Pil-Whan Park, Jeong-Yeal Ahn, Kyung-Hee Kim, Ja Young Seo

Department of Laboratory Medicine, Gachon University Gil Medical Center, Incheon, Korea

Background: Cumulative blood culture data provide
clinicians with important information in the selection
of empiric therapy for blood stream infections.
Methods: We retrospectively analyzed blood culture
data from a university hospital during the period from
2006 to 2015. Only the initial isolates of a given spe-
cies for each patient were included.

Results: The number of blood cultures per 1,000 in-
patient-days increased from 64 in 2006 to 117 in
2015. The ratio of significant pathogens to total iso-
lates was 0.56-0.63. The most common organisms
were Escherichia coli in 2006-2010 but changed to
coagulase-negative staphylococci (CoNS) in 2011.
The proportion of Staphylococci aureus was de-
creased during the study period, but Klebsiella pneu-
moniae was increased. Enterococci were increased,
especially E. faecium, which was more frequently
isolated than E. faecalis in 2015. Pseudomonas aer-
uginosa was decreased during the study, but Acine-
tobacter baumannii was increased. The prevalence of
methicillin-resistant S. aureus (MRSA) changed from
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62.2% to 53.9%, while vancomycin-resistant E. fae-
cium increased to 35.8%. Extended-spectrum be-
ta-lactamase (ESBL)-producing E. coli and K. pneu-
moniae increased to 25% and 34%, respectively, in
2015. Starting in 2008, three E. coli and 11 K. pneu-
moniae isolates were carbapenem-resistant Entero-
bacteriaceae (CRE), and three were carbapenemase-
producing Enterobacteriaceae (CPE). The prevalence
of imipenem-resistant A. baumannii rapidly increased
during the study period.

Conclusion: About 60% of all blood isolates were
significant pathogens. The most common isolates
changed from E. coli to CoNS in 2011. ESBL-pro-
ducing E. coli and K. pneumoniae, vancomycin-re-
sistant E. faecium, and imipenem-resistant A. bau-
mannii were increased during the study, while the
proportion of MRSA tended to decrease slightly. Of
the total isolates, 14 were CRE, and 3 were CPE.
(Ann Clin Microbiol 2017;20:35-41)
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MATERIALS AND METHODS
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species (C. jeikeium-< A|2]), Bacillus species, Propionibacterium
acnes?} £-2l¥ 73, F HR= coagulase-negative staphylo-
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Table 1. The number of blood cultures, total isolates, significant pathogens and contaminants during the 2006-2015

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Blood cultures 27,227 28,396 31,823 34,227 37,262 40,032 45,431 46,193 49,188 53,825
Blood cultures/1,000 64 70 78 85 94 90 99 101 104 117
inpatient-days
Total isolates 1,935 2,202 2,249 2,143 2,194 2,497 2,806 2,708 2,280 2,429
Significant pathogens 1,151 1,243 1,322 1,230 1,282 1,497 1,691 1,625 1,426 1,532
Contaminants 784 959 927 913 912 1,000 1,115 1,083 854 897
Significant pathogens/ 0.59 0.56 0.59 0.57 0.58 0.60 0.60 0.60 0.63 0.63

total isolates
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Fig. 1. The number of Streptococcus pneumoniae and Streptococcus
agalactiae isolated from blood culture.
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Fig. 2. The number of Candida species isolated from blood culture.
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Fig. 3. Resistance rates of Staphylococcus aureus to oxacillin and
ciprofloxacin.
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Fig. 4. Resistance rates of Enterococci to ampicillin and vancomycin.
Abbreviations: EFA, Enterococcus faecalis; EFM, Enterococcus
faecium; AMP, ampicillin, VAN, vancomycin.
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Fig. 5. Resistance rates of E. coli and K. pneumoniae to various
antibiotics. Abbreviations: CIP, ciprofloxacin; CTX, cefotaxime; IMP,
imipenem.
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Fig. 6. Resistance rates of A. baumannii and P. aeruginosa to various
antibiotics. Abbreviations: CIP, ciprofloxacin; IMP, imipenem; CAZ,
ceftazidime.
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Ms|, MXIE, Oy, HPXY, drEE or 2143, MAY
HiZ: Fufek 22242 G 25 ANEE A% 483 A Aol T3k ARE AlFal ok ool & ol
Ae 2T 107 3 3% g = TAste] 1 w3} S shetetaat sieich
2 2006178 20151 371A] gAke] gt AR E S FFHer ARk 1d W FYL3E 7ol B
7A5olle A WA Felgit 23keleict
A1k 1,000 YAAL G Haujok AGE 20069 64014 20159 1172 F71ak3ick. & Held 5 2v] Qe #Hed T
H]E 0.56-0.630]9.2 o] & 7 &3] Bal® -2 2010Wd7FA1= Escherichia coli® 21} 2011'd ©] 2= coagulase-neg-
ative staphylococci (CoNS)E vyl ch Staphylococcus aureus— E2]&o] Ax} 7443t vl Kiebsiella pneumoniae:‘_‘_— =7}
stk Enterococcis 27Vl =, 53] E. faeciume 201211 o|& FAs] Z7lslo] 2015WdollE E faecalisErl Ho)
Bal=Eldel. E59 v S I F Pseudomonas aeruginosat™ ZrA=ZFAl Q1= WM Acinetobacter baumannii= 57V} t}.
S. aureus®] methicillin WA E-2 20061 62.2%°114] 2015 53.9%% F+A&FAE YebWe). E faecium®] vancomycin WA
E8 53] Z7)slod 201540l 35.8%%JTF ESBL (extended-spectrum beta-lactamase) A84) E. coli®} K. pneumoniae’=. 7}
slod 201510l 2 25%, 34%33At). 2008%d ©]F carbapenem WA E. coli®} K. pneumoniae7} 2472y 37F, 1175 E2=]9)
=l ©] F 3757} carbapenemase A4} oA}, A baumannii®] imipenem¥} ciprofloxacin WA Eo| FA3%] Z7lslsic)
AE: AA FAulek TelTe] oF 60% 857 ov] = Wldeldler o] F 7 &3] Feld ¥ 2011de VIR e
Z E. coliollA] CoNSE vl e} WA+ Fo]= ESBL A4 E. coli®} K. pneumoniae, vancomycin WAl E. faecium, ZL2]3L
imipenem WA 4. baumannii= Z7V8F HFH methicillin WA S. aureust= 734&s= 7398 YFERWE) 20084 o] 3 & 147
Z2] carbapenem WA Aol Hel=93 I F 3357} carbapenemase A4 o]t} [Ann Clin Microbiol 2017;
20:35-41]
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