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[Abstract]  Objective Investigate the molecular epidemiological characteristics of bloodstream infections
(BSD due to Candida albicans (C. albicans) in the intensive care unit (ICU) of West China Hospital, Sichuan
University. Methods C. albicans isolates recovered from blood cultures in West China Hospital, Sichuan University
between 2009 and 2011 were collected. Multilocus sequence typing (MLST) was performed to assess the genetic
relationships among BSI isolates of C. albicans collected from the ICU. Results 135 BSI isolates of Candida species
were obtained from 2009 to 2011. C. albicans was the leading pathogen (51 isolates, 37.8%). 17 C. albicans BSI
isolates from 15 patients of ICU were analyzed by MLLST. Among the 17 isolates, 15 were recovered from peripheral
blood and 2 from central venous catheters (CVC) (Peripheral blood and CVC were sent for culture and both had
positive results for 2 patients). The 17 isolates yielded 15 unique sequence types (STs) by MLST. While 14 STs
were each derived from a single isolate, 1 STs were shared by 3 isolates. 5 (29.4%) isolates were clustered within
Group 46, 2 (11.8%) isolates were clustered within Group 47, and 10 isolates (58.8%) typed as singletons. The
strains (Calb-36 and Calb-40) recovered from one blood sample and one CVC from one patient were indistinguishable
by MLST, while two distinct strains were found in one blood sample and one CVC from another patient. Conclusion
C. albicans was the most frequently isolated species of candidemia in West China Hospital. Predominant strains of
C. albicans caused BSI in the ICU belonged to Group 46 and Group 47. There was not yet an outbreak of BSI caused
by C. albicans, but catheter-related candidemia was confirmed by our research.
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Table 1 The seven loci and the primers used for the consensus C. albicans MLST

Amplicon size

Sequenced fragment

Locus (bp) size (bp) Primer

AATla 478 349 Fwd 5'-ACTCAAGCTAGATTTTTGGC-3’
Rev 5'-CAGCAACATGATTAGCCC-3'

ACC1 519 407 Fwd 5'-GCAAGAGAAATTTTAATTCAATG-3'
Rev 5'-TTCATCAACATCATCCAAGTG-3’

ADP1 537 443 Fwd 5-GAGCCAAGTATGAATGATTTG-3'
Rev 5'-TTGATCAACAAACCCGATAAT-3'

MPIb 486 375 Fwd 5'-ACCAGAAATGGCCATTGC-3'
Rev 5'-GCAGCCATGCATTCAATTAT-3'

SYA1 543 391 Fwd 5'-AGAAGAATTGTTGCTGTTACTG-3'
Rev 5'-GTTACCTTTACCACCAGCTTT-3'

VPS13 741 403 Fwd 5-TCGTTGAGAGATATTCGACTT-3'
Rev 5'-ACGGATGGATCTCCAGTCC-3'

ZWF1b 702 491 Fwd 5'-GTTTCATTTGATCCTGAAGC-3'

Rev 5'-GCCATTGATAAGTACCTGGAT-3'
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Fig 1 Fungi isolated from blood cultures in West China Hospital (2009-2011) Fig 2 Amplified bands of the seven loci used for the

consensus C. albicans MLST (1-7. AATla, ACC1, ADP1, MPIb, SYAl, VPS13 and ZWF1b; M. DL 2000 DNA marker; N: Negative control)
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Table 2 STs and allele numbers of 17 C. albicans BSI isolates from ICU

No. Isolate No. Source Date ST AATla ACCl1 ADP1 MPIb SYAl VPS13 ZWF1b
1 Calb-1 PB 2009-11-28 2048 77 7 6 9 34 45 161
2 Calb-2 PB 2010-04-29 2049 77 7 6 9 34 45 12
3 Calb-6 PB 2010-07-06 2050 14 13 26 9 116 55 35
4 Calb-16 PB 2011-02-06 2051 24 7 6 9 34 45 35
5 Calb-18 PB 2011-02-21 2052 13 7 6 4 147 55 60
6 Calb-21 PB 2011-04-12 2053 24 7 6 9 34 45 60
7 Calb-22 PB 2011-04-18 2054 33 7 6 14 34 45 60
8 Calb-23 PB 2011-04-18 2055 3 3 2 4 2 58 20
9 Calb-29 PB 2011-05-22 2056 24 7 6 9 34 121 60
10 Calb-30 PB 2011-07-03 2057 4 7 6 14 76 E 12
11 Calb-31 PB 2011-07-09 2058 13 43 121 4 34 55 161
{ 12 Calb-41 CcvC 2011-07-09 2061 13 13 6 4 34 55 12
13 Calb-33 PB 2011-07-29 2059 13 3 6 9 147 58 60
14 Calb-35 PB 2011-08-16 2060 4 8 26 19 53 13 22
15 Calb-36 PB 2011-08-22 2053 24 7 6 9 34 45 60
{ 16 Calb-40 CcvC 2011-08-22 2053 24 7 6 9 34 45 60
17 Calb-44 PB 2011-10-24 2062 13 9 6 114 147 55 68

PB: Peripheral blood; CVC: Central venous catheter; {: Strains from the same patient; Underlined figures indicate new alleles
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