Candida famata as a Cause of Invasive Candidiasis: Misidentification in Two Global Survelllance Systems
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Table 1. Identification by DNA sequencing, Vitek 2, MALDI-TOF MS and phenotypic methods for 53 clinical isolates

CONCLUSIONS

sent to the ARTEMIS and/or SENTRY Surveillance Programs between 2005 and 2011 as Candida famata.
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strains were CGU (only 5 accurately IDed by V2), 13
were CPRP, including cryptic species of C. orthopsilosis
(1) and C. metapsilosis (1), and 5 were CLUS. Two
isolates were IDed DSP by ITS, but were found to be D.
nepalensis and D. fabryi by IGS sequencing. Six isolates
belonged to other Candida spp. (C. fermentati [2], one
each of C. intermedia [CIN], C. pelliculosa [CPEL], Pichia
fabianni and CTRO), only two of which were correctly
IDed by V2 (CPEL and CIN). MALDI results had 9
discordances with sequencing.

Conclusions: In a collection of 50 putative CFAM strains
submitted to two global fungal surveillance studies, only 2
were correctly IDed as such by phenotypic methods,
suggesting that the occurrence of this species in fungal
infections is much lower than previously appreciated. V2
and molecular methods demonstrated agreement of only
56.6% when evaluating these problematic strains. The
majority of strains categorized as CFAM by phenotypic
methods were incorrect.

Phenotypic characterization of isolates. Isolates were subcultured on
CHROMagar (Becton-Dickinson and Company) and colony morphology
and color were observed after 48h incubation at 35°C. Species
identification was performed using the Vitek 2 yeast identification card
(bioMérieux; Hazelwood, Missouri, USA) according to the
manufacturer's instructions. Isolates were assessed for the presence or
absence of pseudohyphae after growth for 24h of incubation at 35°C on
corn meal agar (Remel; Lenexa, Kansas, USA).

Molecular identification. Isolates were submitted to DNA extractions
using QIAquick Extraction kit (Qiagen, Hilden, Germany) in the QiaCube
automated system (Qiagen). Amplification and sequencing of was
performed for the intergenic transcribed spacer region (ITS) for all
strains. Additionally, 28S ribosomal subunit (D1/D2) was used for a few
strains and IGS was sequenced for Debaryomyces spp.. Amplicons
were sequenced on both strands and compared with available reference
sequences through the internet using a threshold for similarity >99.5%.

MALDI-TOF MS. All isolates were subjected to Matrix-Associated Laser

Desorption lonization-Time Of Flight mass spectrometry (MALDI-TOF
MS) using the Bruker Daltonik MALDI Biotyper (Fremont, California,
USA) by following the instructions of the manufacturer.

* One isolate showed low discrimination among C. intermedia/C.
pseudointermedia using ITS sequencing analysis (95.0-98.5%
homology). The Vitek 2 and the MALDI identified this strain as C.
intermedia, with very good confidence and a score value of 1.97,
respectively.

* One C. sphaerica identified by the Vitek 2 had high ITS homology
with Debaryomyces spp. and was identified as Debaryomyces fabryi
by IGS sequencing. No reliable identification was produced using
the MALDI.

* The Vitek 2 showed a good identification for a Kodamaea ohmeri
isolate that was in agreement with ITS sequencing. One isolate was
not reliably identified by the Vitek 2 and the MALDI and was
identified as Pichia fabianii by ITS sequencing.

 The MALDI Biotyper system displayed 81.1% agreement with DNA
sequencing whereas the Vitek 2 displayed only 56.6% agreement
(Table 2).

Table 2. Species identification of isolates previously identified as C. famata by the Vitek 2 and MALDI-TOF methods

in comparison with reference molecular methodology.

Reference ID (no. of isolates)

Test method

No. correct (%)

Discrepancies (no. of isolates)

C. guilliermondii (19) Vitek 2 5(26.3) C. famata/C. guilliermondii low discrimination (12); C. famata (2)
MALDI 17 (89.5) C. guilliermondii with low score value (1) No reliable ID (1)
C. parapsilosis (12) Vitek 2 11 (91.7) C. famata/C. guilliermondii low discrimination (1)
MALDI 12 (100.0)
C. lusitaniae (5) Vitek 2 5 (100.0)
MALDI 5 (100.0)
C. albicans (4) Vitek 2 4 (100.0)
MALDI 4 (100.0)
C. tropicalis (3) Vitek 2 2 (66.7) C. tropicalis/C. parapsilosis low discrimination (1)
MALDI 3 (100.0)
C. fermentati (2) Vitek 2 0(0.0) C. famata/C. guilliermondii low discrimination (2)
MALDI 0 (0.0) C. guilliermondii with low score value (1) No reliable ID (1)
Pichia fabianii (1) Vitek 2 0 (0.0) Unidentified (1)
MALDI 0 (0.0) No reliable ID (1)
C. intermedia (1) Vitek 2 1(100.0)
MALDI 0(0.0) C. intermedia with low score value (1)
C. metapsilosis (1) Vitek 2 0 (0.0) C. parapsilosis (1)
MALDI 0 (0.0) No reliable ID (1)
C. orthopsilosis (1) Vitek 2 0 (0.0) C. parapsilosis (1)
MALDI 1 (100.0)
C. pelliculosa (1) Vitek 2 1 (100.0)
MALDI 1 (100.0)
D. nepalensis (1) Vitek 2 0 (0.0) C. sphaerica (1)
MALDI 0 (0.0) No reliable ID (1)
D. fabryi (1) Vitek 2 0 (0.0) C. famata (1)
MALDI 0 (0.0) No reliable 1D (1)
K. ohmeri (1) Vitek 2 1 (100.0) K. ohmeri (1)
MALDI 0 (0.0) C. guilliermondii (1)
Total (53) Vitek 2 30 (56.6)
MALDI 43 (81.1)
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