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ABSTRACT 

 

Background: As fungal infections represent a growing global health concern, particularly among vulnerable popu-

lations, and antifungal susceptibility may vary even within the same genus or species complex, accurate and rapid 

diagnostic tools are increasingly essential. VITEK 2 is an automated identification system based on biochemical 

methods and widely used in microbiology laboratories, especially in developing countries. This study aimed to ret-

rospectively evaluate the performance and accuracy of the VITEK 2 system in identifying yeasts, particularly rare 

and emerging species such as Candida auris. 

Methods: Data of a total of 173 yeast isolates obtained from clinical specimens were evaluated, including 96 com-

mon non-albicans Candida species, 68 rare Candida species, and nine non-Candida yeasts. 

Results: Overall, 111 (64.2%) isolates were accurately identified, eight (4.6%) were misidentified, and 54 (31.2%) 

were not identified. Accurate identification rates for common, rare, and non-Candida species were 73.9% (71/96), 

57.3% (39/68), and 11.1% (1/9), respectively. Among 44 C. auris isolates, 36 (81.8%) were accurately identified, 

while three (6.8%) were misidentified (two isolates as Cryptococcus laurentii and one isolate as Candida duo-

bushaemulonii), and five (11.4%) remained unidentified. 

Conclusions: In conclusion, more studies evaluating the latest versions of the VITEK 2 system, with a greater 

number of isolates, particularly rare yeast species, are needed. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250953) 
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INTRODUCTION 

 

Fungal infections represent a growing global health 

concern, particularly among immunocompromised in-

dividuals, intensive care unit (ICU) patients, and those 

undergoing invasive procedures or receiving immuno-

suppressive therapy. The rising incidence of invasive 

fungal diseases is further exacerbated by limited access 

to diagnostic tools and antifungal medication, especially 

in low- and middle-income countries, along with the 

growing problem of antifungal resistance. This resis-

tance prolongs therapy, elevates healthcare costs, and 

contributes to increased mortality rates. Moreover, as 

the number of fungal species implicated in human infec-
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tions continues to grow, the need for accurate and rapid 

diagnostic tools becomes increasingly critical. The mul-

tidrug-resistant Candida auris exemplifies these chal-

lenges by causing significant morbidity and mortality 

and persisting in healthcare settings despite rigorous in-

fection control measures. Inadequate diagnostic capa-

bilities have led to the underdiagnosis of C. auris in ma-

ny developing countries. Furthermore, as antifungal sus-

ceptibility may vary even within the same genus or spe-

cies complex, precise identification is essential for ini-

tiating timely and effective treatment. Early micro-

biological diagnosis, accurate species-level identifica-

tion, and prompt antifungal therapy are vital for con-

trolling fungal infections and reducing morbidity and 

mortality [1,2]. 

For nearly a century, microorganisms have been identi-

fied based on their phenotypic and biochemical charac-

teristics, leading to an increasing demand for standard-

ized, miniaturized, and automated biochemical testing 

methods. Today, automated techniques based on bio-

chemical analysis are commonly used in microbiology 

laboratories. The use of these techniques significantly 

reduces the time required for yeast identification to ap-

proximately 6 - 12 hours [3]. Despite being time-con-

suming and less accurate, biochemical and morpholo-

gical methods remain widely used in developing coun-

tries. However, these methods are not recommended for 

the identification of emerging fungal species such as C. 

auris [4]. 

Currently available manual systems for yeast identifica-

tion include RapID Yeast Plus (ThermoFisher Scientif-

ic, USA), API Candida (bioMerieux, France), API 20C 

AUX (bioMerieux, France), AuxaColor 2 (BioRad, 

USA), and Integral System YEASTS Plus (Liofilchem, 

Italy). Examples of automated systems are VITEK 2 

(bioMérieux, France), MicroScan (Beckman Coulter, 

USA), BD Phoenix (BD Diagnostics, USA), OmniLog 

(Biolog, USA), and Sherlock Microbial Identification 

System (MIDI, USA) [2-4]. Among these systems, 

VITEK 2 and API are particularly commonly used in 

microbiology laboratories, especially in resource-limit-

ed settings [5]. The effectiveness of any identification 

system largely depends on the comprehensiveness of its 

database and the ability of its algorithms to accurately 

match unknown organisms. Atypical or emerging or-

ganisms may not be reliably identified by commercial 

systems unless they are adequately represented in the 

database [3]. 

Matrix-assisted laser desorption ionization-time of 

flight mass spectrometry (MALDI-TOF MS), a proteo-

mics-based method, is a cost-effective and reliable al-

ternative that offers significantly faster identification 

compared to conventional automated biochemical sys-

tems widely used in microbiology laboratories. This 

technique has proven to be revolutionary in clinical mi-

crobiology. Using MALDI-TOF MS, both filamentous 

and yeast fungi can be identified from various solid and 

broth-based media. An additional advantage of this 

method is its potential to serve as a powerful tool and an 

alternative to gold-standard techniques, particularly for 

identifying less common or rare yeast species. More-

over, MALDI-TOF MS enables precise differentiation 

of species within Candida complexes, such as the Can-

dida glabrata complex, Candida parapsilosis complex, 

and Candida haemulonii complex. The two most fre-

quently used MALDI-TOF MS platforms are the 

MALDI Biotyper (Bruker Daltonics, USA) and VITEK 

MS (bioMérieux, France) [3-5]. 

In addition to MALDI-TOF MS, nucleic acid sequenc-

ing, which is a reference or gold standard for identifying 

pathogenic yeasts, is increasingly used for difficult-to-

identify fungi either from isolates or directly from clin-

ical specimens. Sequencing can be performed using 

either Sanger or next-generation sequencing technolo-

gies, with the latter utilizing targeted or shotgun ap-

proaches supported by dedicated informatics pipelines. 

Although relatively lower costs, simplified workflows, 

and advanced informatics pipelines have expanded its 

application in microbiology laboratories, it is not widely 

used in developing countries due to its high cost [2-4]. 

Nevertheless, it is crucial that clinically significant iso-

lates that consistently fail to be identified through con-

ventional methods are referred to a reference laboratory 

for MALDI-TOF MS analysis or DNA sequencing [6]. 

VITEK 2 (bioMerieux, France) is an automated identifi-

cation system based on biochemical methods, compris-

ing a reader/incubator and FlexPrep software installed 

on a separate computer station. This system utilizes 

fluorescence-based technology. It was the first automat-

ed identification system, initially introduced in 1980 un-

der the name AutoMicrobic System by a different com-

pany, with the capability to identify a limited range of 

enteric Gram-negative bacteria. Currently various iden-

tification test cards are available for the VITEK 2, in-

cluding those for Gram-positive, Gram-negative, and 

anaerobic bacteria, as well as coryneforms, yeasts, Neis-

seria, and Haemophilus species. The system demon-

strates sensitivity and specificity rates above 95% for 

common Candida species [3,4]. However, misidentifi-

cation has been reported for rare Candida species such 

as C. auris, Candida guilliermondii, Candida orthop-

silosis, Candida norvegensis, Candida africanum, and 

Candida duobushaemulonii [5,7-11]. Over time, system 

updates have led to increased sensitivity and accuracy in 

the identification of yeasts, particularly emerging patho-

gens [4]. 

This study was designed to retrospectively evaluate the 

performance and accuracy of the latest version (data-

base version 9.03.3) of the VITEK 2 system, one of the 

most widely used automated biochemical methods for 

yeast identification, particularly in identifying rare and 

emerging species. 

 

 

MATERIALS AND METHODS 

 

This study was approved by the Clinical Research 

Ethics Committee of Istanbul University, Istanbul Fac-
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ulty of Medicine (date: 05-16-2025 and decision num-

ber: 2025/758). 

In this study, data of a total of 173 non-Candida albi-

cans yeast isolates, which were obtained from various 

clinical specimens submitted for fungal culture to the 

Mycology Laboratory of Istanbul University, Istanbul 

Faculty of Medicine, Department of Medical Microbiol-

ogy, between July 2023 and March 2025, were evaluat-

ed retrospectively. 

As a routine procedure, the isolates were subcultured on 

Sabouraud dextrose agar (BD Difco, USA) and incu-

bated at 37℃ for 24 - 48 hours prior to the experiments. 

Colony colors on Chromagar Candida (Chromagar, 

France), microscopic morphologies on cornmeal-Tween 

80 agar, and India ink stain, if necessary, were examin-

ed [12]. Advanced identification was performed using 

the VITEK 2 YST system with the latest software up-

date (bioMerieux, France, database version 9.03.3), fol-

lowing the manufacturer's recommendations. According 

to the VITEK 2 system procedure, identification result 

was reported as a qualitative value represented as a per-

centage, along with an interpretation such as “excel-

lent”, “very good”, “good”, “acceptable” or “low dis-

crimination”. The VITEK 2 identification profiles of the 

isolates were compared with the results obtained using 

the conventional methods mentioned above. The iden-

tification result was considered accurate when the iden-

tification percentage was ≥ 94%, accompanied by a 

comment of “excellent” or “very good”, and consistent 

with conventional methods. Isolates that yielded an 

“unidentified” result, those with a “low discrimination”, 

“acceptable” or “good” interpretation, or those with 

identification results inconsistent with conventional 

methods were re-identified using MALDI-TOF MS 

(VITEK MS, bioMérieux, France, database version 

2.1.0), also according to the manufacturer's instructions. 

C. albicans ATCC 10231, Candida glabrata ATCC 

2001, and Candida krusei ATCC 6258 were used as 

control strains [9, 13]. 

 

 

RESULTS 

 

A total of 173 isolates included in this study were ob-

tained from various clinical specimens, comprising 70 

(40.4%) skin swabs, 33 (19.0%) oral swabs, 18 (10.3%) 

urine, 17 (9.7%) blood, 11 (6.3%) sputum, five (2.9%) 

pus, four (2.4%) bronchoalveolar lavage, four (2.4%) 

cerebrospinal fluid, three (1.8%) tissue biopsy, three 

(1.8%) transtracheal aspirations, two (1.2%) nail scrap-

ings, and one sample (0.6%) each of corneal swab, pleu-

ral fluid, and bile fluid. 

By using the VITEK 2 system, 111 (64.2%) isolates 

were accurately identified, eight (4.6%) were misidenti-

fied, and 54 (31.2%) were not identified. The identifi-

cation results obtained with the VITEK 2 system are 

summarized in Table 1. 

Out of the 173 isolates evaluated in this study, 96 were 

common Candida species, including C. glabrata (n = 

77), Candida parapsilosis (n = 9), Candida tropicalis (n 

= 6), and C. krusei (n = 4), 68 were rare Candida spe-

cies, and nine were non-Candida yeast species. By us-

ing the VITEK 2 system, 71 (73.9%) of the common 

Candida species were accurately identified, four (4.2%) 

were misidentified, and 21 (21.9%) were not identified. 

For the rare Candida species, 39 (57.3%) were accurate-

ly identified, four (5.9%) were misidentified, and 25 

(36.8%) were not identified. A single isolate of Candida 

viswanathii among the rare Candida species could not 

be identified, as it is not present in the VITEK 2 system 

database. Out of the nine non-Candida yeasts tested, on-

ly one (11.1%) identification result was correct (Geotri-

chum klebahnii), while eight isolates (88.9%) were not 

identified. 

A total of eight isolates were misidentified using the 

VITEK 2 system. Out of the 44 C. auris isolates, one 

(2.3%) was misidentified as C. duobushaemulonii, 

while two (4.6%) were misidentified as Cryptococcus 

laurentii. Misidentification occurred in two C. parapsi-

losis isolates, which were incorrectly identified as C. 

guilliermondii and C. laurentii (11.1% each). Addition-

ally, two (33.3%) C. tropicalis isolates were misidenti-

fied as C. laurentii, and a Candida blankii isolate was 

misidentified as Candida ciferrii (Table 2). 

 

 

DISCUSSION 

 

The increasing diversity of fungal pathogens and their 

varying antifungal susceptibility profiles highlight the 

need for accurate species-level identification. However, 

high-accuracy methods such as MALDI-TOF MS and 

Sanger sequencing are often unavailable in developing 

countries, where slower and less specific phenotypic as-

says are more commonly used [2]. Conventional pheno-

typic and biochemical identification methods are often 

time-consuming, less reliable, and may lead to the mis-

identification or oversight of clinically significant spe-

cies. VITEK 2 is a biochemically based automated sys-

tem that is commonly used in routine microbiology lab-

oratories, particularly in resource-limited settings. Its 

advantages include rapid same-day results, ease of use, 

and no requirement for mycology-specific expertise [5]. 

The effectiveness of semi-automated and fully automat-

ed systems used for the identification of microorgan-

isms largely depends on the comprehensiveness of their 

databases, which continue to evolve and expand over 

time. As a result, these systems have progressively gain-

ed the ability to accurately identify a higher percentage 

of isolates with each new version. Therefore, in our 

opinion, it is not appropriate to directly compare earlier 

studies on the VITEK 2 system with more recent studies 

utilizing updated versions. Unfortunately, despite the 

widespread use of VITEK 2, there is a limited number 

of recent publications evaluating its current perfor-

mance [8-10,14]. 

Posterero et al. [15] investigated the accuracy of the 

VITEK 2 system in their meta-analysis by evaluating 26 
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Table 1. Identification results of yeasts using VITEK 2. 

 

Species Total (n) Correctly identified n (%) Misidentified n (%) Not identified n (%) 

Common Candida species 

Candida glabrata 77 70 (90.9) - 7 (9.1) 

Candida parapsilosis 9 1 (11.1) 2 (22.2) 6 (66.7) 

Candida tropicalis 6 - 2 (33.3) 4 (66.7) 

Candida krusei 4 - - 4 (100) 

Total 96 71 (73.9) 4 (4.2) 21 (21.9) 

Rare Candida species 

Candida auris 44 36 (81.8) 3 (6.8) 5 (11.4) 

Candida kefyr 12 2 (16.7) - 10 (83.3) 

Candida inconspicua 4 - - 4 (100) 

Candida lusitaniae 2 - - 2 (100) 

Candida norvegensis 1 - - 1 (100) 

Candida spherica 1 1 (100) - - 

Candida blankii 1 - 1 (100) - 

Candida lambica 1 - - 1 (100) 

Candida orthopsilosis 1 - - 1 (100) 

Candida wiswanathii 1 - - 1 (100) 

Total 68 39 (57.3) 4 (5.9) 25 (36.8) 

Non-Candida yeasts 

Saprochaete clavata 6 - - 6 (100) 

Saprochaete capitata 1 - - 1 (100) 

Geotrichum klebahnii 1 1 (100) - - 

Kloeckera apiculata 1 - - 1 (100) 

Total 9 1 (11.1) - 8 (88.9) 

Overall total 173 111 (64.2) 8 (4.6) 54 (31.2) 

 

 

 

 
Table 2. Misidentification results using VITEK 2. 

 

Species (n) Misidentified as n (%) 

Candida auris (44) 
Candida duobushaemulonii 1 (2.3) 

Cryptococcus laurentii 2 (4.6) 

Candida parapsilosis (9) 
Candida guilliermondii 1 (11.1) 

Cryptococcus laurentii 1 (11.1) 

Candida tropicalis (6) Cryptococcus laurentii 2 (33.3) 

Candida blankii (1) Candida ciferrii 1 (100) 

 

 

 

 

studies conducted over a long period between 1993 and 

2014. It was reported that, among the studies included, 

2,616 out of 2,761 (94.7%) yeast isolates were correctly 

identified using the VITEK 2 system. Detailed results 

indicated correct identification rates of 96.1% (1970/ 

2051) for common Candida species (C. albicans, C. 

glabrata, C. krusei, C. parapsilosis, and C. tropicalis), 

89.8% (333/371) for rare Candida species, and 92.3% 

(313/339) for non-Candida species (Cryptococcus neo-

formans, other Cryptococcus spp., Geotrichum candi-
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dum, Geotrichum capitatum, Rhodotorula glutinis, Rho-

dotorula mucilaginosa, Trichosporon asahii, Tricho-

sporon cutaneum, Trichosporon mucoides, and Sac-

charomyces cerevisiae). Kord et al. [9] evaluated a total 

of 137 yeast isolates recovered from blood cultures us-

ing the VITEK 2 system and confirmed the identifica-

tion results they obtained by sequence analysis of the 

internal transcribed spacer (ITS) region. Despite using 

an older version (version 3.0.1), 120 (87.6%) isolates 

were correctly identified, 14 (10.2%) were misidentifi-

ed, and three (2.2%) remained unidentified. The correct 

identification rates were 92% for common and 50% for 

rare Candida species. Huang et al. [14] aimed to evalu-

ate the accuracy of species-level identification of rare 

Candida isolates using VITEK 2 in a multi-center 

study. For confirmation of the VITEK results, they used 

MALDI-TOF MS and ITS sequencing. In their study, 

22 out of 34 isolates (64.7%) were correctly identified, 

two (5.9%) were misidentified, and 10 (29.4%) were 

not identified. In the present study, using the VITEK 2 

system, 111 (64.2%) out of 173 isolates were correctly 

identified, eight (4.6%) were misidentified, and no iden-

tification result was obtained for 54 isolates (31.2%). C. 

albicans isolates were not included in this study. 

Among the remaining common Candida species (C. 

glabrata, C. parapsilosis, C. tropicalis, and C. krusei), 

the correct identification, misidentification, and non-

identification rates were 73.9% (71/96), 4.2% (4/96), 

and 21.9% (21/96), respectively. Out of 68 rare Candi-

da isolates tested, 39 (57.3%) were accurately identifi-

ed, four (5.9%) were misidentified, and 25 (36.8%) 

could not be identified. Among the nine non-Candida 

yeast isolates tested, only one (G. klebahnii) was accu-

rately identified (11.1%), while the remaining eight 

(88.9%) could not be identified. 

C. auris was identified as a novel species in 2009 and 

has since emerged as an increasingly reported cause of 

invasive opportunistic infections worldwide [16]. This 

species was isolated in Türkiye for the first time from 

the blood culture of an ICU patient in 2019 [17]. In 

2022, the World Health Organization listed C. auris as 

the second most critical fungal pathogen, following C. 

neoformans, in its fungal priority pathogen list [1]. Re-

cently in 2024, C. auris and related species have been 

reclassified under the newly proposed genus Candido-

zyma, and C. auris was renamed as Candidozyma auris 

[18]. C. auris, which has emerged as a multidrug-resis-

tant species, can colonize the nasal cavity and skin of 

humans, as well as surfaces in healthcare settings, lead-

ing to outbreaks and cases of invasive candidiasis, par-

ticularly in ICUs. It represents a growing global health 

threat, necessitating its rapid and accurate identification 

in clinical specimens to ensure timely antifungal treat-

ment and effective infection control [10]. Biochemical-

based systems may fail to accurately identify this spe-

cies [16]. The VITEK 2 system has also been reported 

to be unreliable for the identification of this emerging 

species. Although the VITEK 2 system can correctly 

identify some C. auris isolates, it fails to do so consis-

tently across all isolates. Automated identification sys-

tems, including VITEK 2, often misidentify C. auris as 

C. duobushaemulonii, Candida haemulonii, Candida 

famata, Candida lusitaniae, or R. glutinis. In particular, 

distinguishing C. auris from closely related species such 

as C. duobushaemulonii and C. haemulonii remains 

challenging. Fortunately, in 2017, the VITEK 2 system 

was updated to version 8.01, which included C. auris, 

C. duobushaemulonii, C. haemulonii var. vulnera, and 

Cryptococcus gattii in its database. This updated ver-

sion provided a reliable distinction between C. auris 

and C. haemulonii. However, the identification of C. 

duobushaemulonii using VITEK 2 version 8.01 has 

been reported to still require further confirmation to dif-

ferentiate it from C. auris [10,11,16,19]. 

Ambaraghassi et al. [10] evaluated the performance of 

the VITEK 2 system in identifying C. auris and related 

species using a total of 44 isolates, including 35 C. auris 

strains from South American, African, East Asian, and 

South Asian clades, five C. haemulonii, and four C. 

duobushaemulonii isolates. The tests were conducted in 

three independent laboratories, and the final results 

were calculated by averaging the findings. Among the 

35 C auris isolates, accurate identification was achieved 

in an average of 52% of the tested samples. Low-dis-

crimination identifications, in which the system failed to 

distinguish between C. auris, C. duobushaemulonii, and 

C. famata, were observed in an average of 27% of sam-

ples. Incorrect identifications occurred in an average of 

21% of cases, with the majority (91%) misidentified as 

C. duobushaemulonii and the remainder (9%) as C. Lu-

sitaniae/C. duobushaemulonii. The performance of the 

VITEK 2 system varied significantly across different C. 

auris clades, demonstrating high accuracy for South 

American isolates but markedly lower accuracy for iso-

lates from the East Asian and African clades. Clade-

specific analysis revealed 100% correct identification of 

South American isolates (n = 8), in contrast to lower ac-

curacies observed for the South Asian (74%, n = 13), 

African (7%, n = 10), and East Asian (0%, n = 4) 

clades. Importantly, none of the nine non-auris Candida 

isolates were misidentified as C. auris. All C. haemu-

lonii isolates, and an average of 83% of C. duobus-

haemulonii isolates, were accurately identified. Tan et 

al. [8] evaluated the performance of the VITEK 2 sys-

tem (version 8.01) in identifying C. auris using a total 

of seven C. auris isolates, comprising five from the 

South Asian, one from the South American, and one 

from the East Asian clades, along with five closely re-

lated Candida species, including two C. haemulonii and 

three C. duobushaemulonii isolates. Correct identifica-

tion was achieved for four (57.1%) of the C. auris iso-

lates, all of which belonged to the South Asian clade, as 

well as for all (100%) of the C. duobushaemulonii iso-

lates. Misidentification as C. duobushaemulonii occurr-

ed in two C. auris isolates, one from the South Asian 

clade and one from the East Asian clade. Additionally, 

the VITEK 2 system failed to distinguish between C. 

auris and C. duobushaemulonii in the South American 
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isolate. Despite the low differentiation observed for 

both C. haemulonii isolates, they were correctly identi-

fied at the species level. In the present study, a total of 

44 C. auris isolates with undetermined clades were test-

ed. By using the VITEK 2 system, 36 (81.8%) isolates 

were accurately identified, which is a higher rate com-

pared to similar studies. However, a total of three iso-

lates (6.8%) were misidentified as C. laurentii (two iso-

lates) and C. duobushaemulonii (one isolate), while five 

isolates (11.4%) could not be identified. 

All C. auris isolates from the African clade displayed 

assimilation of L-rhamnose, whereas this feature was 

observed in only 0 - 4% of isolates from the other three 

clades in the study by Ambaraghassi et al. [10]. Simi-

larly, Spruijtenburg et al. [20] reported that isolates 

from the African and South American clades assimilate 

L-rhamnose, unlike those from other clades. Chowdhary 

et al. [21] observed that C. auris isolates from the East 

Asian clade do not assimilate N-acetylglucosamine 

(NAG), whereas isolates from the South Asian clade do. 

Ambaraghassi et al. [10] also detected a lack of NAG 

assimilation in all isolates from the East Asian clade. 

Assimilation of NAG was observed in 100% of C. auris 

isolates from the African (31/31) and South Asian 

(31/31) clades, and in 94% (29/31) of isolates from the 

South American clade. They concluded that the bio-

chemical differences between the East Asian clade and 

other clades could explain its high rate of misidentifi-

cation [10]. In the present study, all misidentified (n = 

3) and unidentified (n = 5) isolates were negative for L-

rhamnose assimilation. Among the accurately identified 

isolates, only one isolate was L-rhamnose positive, 

while the remaining 43 isolates were negative. Regard-

ing NAG assimilation, one of the misidentified and one 

of the unidentified isolates were negative and the re-

maining isolates were positive, whereas one of the ac-

curately identified isolates was negative and 43 were 

positive. When evaluated based on L-rhamnose and 

NAG assimilation, the C. auris isolates in this study did 

not show a clear distribution pattern among correctly 

identified, misidentified, and unidentified groups, and 

therefore do not allow for definitive conclusions. How-

ever, the majority of C. auris isolates in this study were 

considered to belong to the South Asian clade based on 

their negative assimilation of L-rhamnose and positive 

assimilation of NAG. Notably, in the only study con-

ducted on this subject in our country, Erturk Sengel et 

al. [22] identified C. auris isolates recovered from blood 

cultures of 10 patients as belonging to the South Asian 

clade through whole-genome sequencing analysis. 

C. glabrata, one of the most commonly isolated non-

albicans Candida species, generally exhibits reduced 

sensitivity to fluconazole, and a recent increase in the 

isolation of echinocandin-resistant strains has been re-

ported [23,24]. For this reason, accurate identification 

of this species is essential. Kord et al. [9] reported that 

27 out of 30 C. glabrata isolates (90%) were correctly 

identified using VITEK 2 in their study, while two 

(6.7%) were misidentified and one (3.3%) was not iden-

tified. In the meta-analysis by Posteraro et al. [15] 

94.5% (463/490) of C. glabrata isolates were accurately 

identified. However, it was not specified whether the re-

maining 27 isolates (5.5%) were misidentified or yield-

ed no identification result. In the present study, out of 

77 C. glabrata isolates tested, 70 (90.9%) were correct-

ly identified, while seven (9.1%) could not be identi-

fied. The correct identification rate is consistent with 

that reported in similar studies. It was determined that 

the biochemical profiles of the unidentified isolates 

varied from each other as well as from those of the cor-

rectly identified isolates. 

There are several reports of yeast species being mis-

identified by the VITEK 2 system. Kord et al. [9] re-

ported the misidentification of two C. parapsilosis iso-

lates as C. laurentii (1/21; 4.7%) and Debaryomyces 

hansenii (1/21; 4.7%), two C. orthopsilosis isolates as 

C. parapsilosis (2/2; 100%), and one C. norvegensis 

isolate as D. hansenii (1/1; 100%). Similarly, Huang at 

al. [14] reported misidentification of C. norvegensis as 

C. haemulonii. In the present study, a total of eight iso-

lates were misidentified, including three C. auris (3/44; 

6.9%), two C. parapsilosis (2/9; 22.2%), two C. tropi-

calis (2/6; 33.3%), and one C. blankii (1/1; 100%). 

When yeast species are identified using biochemical-

based commercial systems such as VITEK 2, it is im-

portant to evaluate the results alongside morphological 

characteristics and chromogenic media, as these meth-

ods serve as valuable tools for detecting discrepancies 

and ensuring accurate identification [6]. 

This study has some limitations, including the relatively 

small sample size and its retrospective design. Future 

studies including a larger number of rare yeast isolates, 

as well as isolates belonging to species complexes that 

are difficult to distinguish, and studies using a prospec-

tive approach will provide a better understanding of the 

performance of the VITEK 2 system in identifying 

yeasts. 

 

 

CONCLUSION 

 

VITEK 2, like other biochemical-based semi-automated 

and fully automated systems, is widely used in micro-

biology laboratories worldwide for the identification of 

yeasts and offers advantages over conventional methods 

in terms of time and workload. Since there are only a 

limited number of studies on the latest versions of the 

VITEK 2 system currently in use, more research is 

needed. Furthermore, the identification of certain rare 

yeast species, particularly C. auris, which currently 

poses a global health threat, can be challenging and mis-

identifications may occur. In such cases, additional con-

firmatory methods, such as microscopic examination on 

cornmeal-Tween 80 agar or investigation of capsule for-

mation can be helpful in distinguishing biochemically 

similar yeast species. A result indicating C. duobushae-

mulonii with VITEK 2 requires further testing to rule 

out C. auris, as some C. auris isolates may be misiden-
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tified as C. duobushaemulonii by this system, as in the 

present study. Biochemical variability among C. auris 

isolates from different clades contributes to differences 

in identification accuracy with biochemical-based sys-

tems such as VITEK 2. Further analyses of the bio-

chemical characteristics within distinct C. auris clades 

would provide valuable information. 
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