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Abstract

Yeasts of the Candida genus are part of the normal human microbiota but can cause infections
(candidiasis) under certain conditions. While Candida albicans remains the most common
etiological agent, the prevalence of non-albicans Candida species—such as C. glabrata, C.
tropicalis, C. krusei, C. parapsilosis, C. kefyr, C. lusitaniae, and the emerging multidrug-resistant
C. auris—has been increasing. Effective treatment of candidiasis requires rapid and accurate
identification of the causative species, particularly due to species-specific antifungal agent
resistance patterns. The aim of this study was to evaluate the usefulness of five chro-
mogenic media for the differentiation of Candida species: BD CHROMagar Candida (Becton
Dickinson), CHROM ID Candida (bioMérieux), CHROMAgar Candida Plus (CHROMAgar
France, Biomaxima), CHROMAgar Candida Plus (GRASO Biotech), and Brilliance Candida
Agar (OXOID). A total of 175 strains from the following species were tested: C. albicans,
C. parapsilosis, C. dubliniensis, C. lusitaniae, C. tropicalis, C. glabrata, C. kefyr, C. krusei, and
C. auris. Species identification was confirmed by MALDI-TOF mass spectrometry using
the MALDI Biotyper system (Bruker). Colony morphology, especially color characteristics,
was assessed on each medium. The morphological features of most Candida species were
consistent with the manufacturer’s descriptions and allowed for presumptive species-level
identification. However, some species showed reproducible but previously undescribed
morphological traits, including variations in colony shade. Notably, C. auris could not be re-
liably identified using BD, bioMérieux, or OXOID media. In conclusion, while chromogenic
media are a helpful preliminary diagnostic tool, subtle differences in colony coloration can
complicate interpretation. Diagnostic caution is recommended, and confirmatory methods
such as MALDI-TOF remain essential for reliable identification, especially for emerging or
less common Candida species.

Keywords: Candida species; chromagar; culture; diagnostic media; MALDI-TOF MS;
yeast identification

1. Introduction

The increasing incidence of systemic fungal infections poses a growing threat to public
health worldwide. Global socio-economic development, environmental changes, and pro-
ecological practices significantly influence the variability in the occurrence and spread of
fungal diseases [1]. Although approximately six million fungal species are estimated to exist
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globally, only about 1% possess pathogenic potential [2]. These opportunistic pathogens
can spread from primary sites of colonization and cause severe secondary infections. The
emergence of multidrug-resistant fungal strains further complicates treatment, making the
prudent use of antifungal agents a current clinical challenge [1].

Fungi of the Candida genus are a natural part of the human microbiota, colonizing
mucous membranes of the oral cavity, skin, eyes, reproductive tract, and gastrointestinal
system [3,4]. However, under favorable conditions—particularly in immunocompromised
individuals or in the presence of biofilm formation—Candida spp. representatives can
cause serious, sometimes life-threatening infections. Transmission of these pathogens may
contribute to complicated disease courses, with various virulence factors playing a role in
pathogenesis [2].

Candida albicans remains the most frequently isolated species in systemic fungal in-
fections. However, non-albicans Candida species, such as C. parapsilosis, C. glabrata, and
C. tropicalis, are increasingly recognized as important pathogens, regardless of being less
frequent [5].

Rapid and accurate species identification in routine diagnostics is essential for effective
treatment and improving patient outcomes. Misidentification or delayed diagnosis can
result in treatment failure, particularly in infections caused by species with intrinsic or
acquired resistance to antifungal agents such as fluconazole. Prolonged antifungal exposure
has also been associated with the emergence of fluconazole-resistant C. albicans strains and
intrinsically resistant Candida species, and further complicating treatment strategies [6].

Although Candida species do not produce visible pigments under routine culture
conditions, chromogenic media exploit species-specific enzymatic activities to generate dis-
tinctive colony colors through cleavage of chromogenic substrates. This mechanism differs
from pigment production observed in some filamentous fungi, where colony coloration
has direct taxonomic significance.

In this context, chromogenic media represent a practical and cost-effective tool for
preliminary identification of Candida species, especially in laboratories lacking access to
tools of molecular or mass spectrometry-based diagnostics. These media enable presump-
tive species-level identification within 48 h without requiring advanced instrumentation or
specialized training, making them particularly valuable in resource-limited settings [7-12].

The urgent need for reliable, accessible diagnostic tools is further underscored by the
global emergence of Candida auris, an often multidrug-resistant and difficult-to-identify
species associated with nosocomial outbreaks and high mortality. Early and accurate
recognition of C. auris is critical for infection control and targeted antifungal therapy. The
newer CHROMagar™ Candida Plus was developed to improve discrimination among
non-albicans Candida species (NACS) and, critically, to facilitate early recognition of the
emerging pathogen C. auris. Recent evaluations report high diagnostic accuracy and
screening utility: in a set of 303 isolates representing 60 species, CHROMagar Candida Plus
enabled accurate differentiation, particularly of C. auris [13], and a multicenter study on
clinical and environmental surveillance samples found high sensitivity and specificity for
C. auris, supporting its use for rapid screening and outbreak monitoring [14].

Concordance with conventional methods has also been shown for superficial skin
infections, with faster presumptive readouts on chromogenic media [15]. Neverthe-
less, misidentifications—most commonly involving C. auris and C. glabrata look-alike
phenotypes—have been described, and the conventional CHROMagar Candida exhibits
lower sensitivity for several NACS compared with the Plus formulation [16]. These data
support the inclusion of chromogenic media as front-line screening tools while underscor-
ing the need for confirmatory methods, such as mass spectrometry or molecular assays,
when clinically indicated.
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Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-
TOF MS) has reformed medical mycology by enabling rapid, species-level identification
directly from colonies—excellent for yeasts and increasingly reliable for molds. As reviewed
by Lau [7], performance hinges on standardized workflows (e.g., on-plate or full protein
extraction) and well-curated spectral libraries. MALDI-TOF MS remains library-dependent:
ongoing expansion and updating of reference spectra are essential for resolving cryptic
species and improving coverage of filamentous fungi, for which identification can still be
variable and benefits from optimized preparation protocols and consensus cutoffs. These
developments position MALDI-TOF MS as a first-line identification tool that complements
phenotypic methods and, when needed, can be followed by molecular confirmation in
clinically critical cases. MALDI-TOF MS was selected for yeast identification in our study
due to its high accuracy, speed, and cost-effectiveness in routine microbiological diagnostics.
It enables reliable species-level identification of Candida spp. within minutes and has been
widely validated in clinical microbiology laboratories [7].

The aim of this study was to evaluate the performance of several chromogenic media
commercially available worldwide for the identification of clinically relevant Candida
spp. These media were assessed for their potential application in routine microbiological
laboratory-based diagnostics, particularly in settings lacking access to advanced techniques
such as MALDI-TOF MS, polymerase chain reaction (PCR), or internal transcribed spacer
(ITS) sequencing. The study also tested two novel chromogenic formulations specifically
designed for differentiation of C. auris, a rarely isolated but clinically significant species.

Most published studies focus on the evaluation of a single chromogenic medium
or compare only two. To our knowledge, this is one of the few studies comparing as
many as five chromogenic media side-by-side for the identification of clinically significant
Candida species.

To our knowledge, this is among the few studies that benchmark five chromogenic me-
dia head-to-head for clinically significant Candida species, including formulations tailored
for C. auris detection. Most prior reports evaluate a single formulation or compare only
two media. Rigorous, side-by-side benchmarking across multiple commercially available
options under identical conditions has been lacking. By testing five widely used media
in parallel, our study provides actionable, comparative data to inform medium selection
for routine workflows and surveillance programs. We further emphasize parameters that
matter for routine use—time-to-presumptive identification (24-48 h readouts), ease of
interpretation, and potential cost differentials—thereby supporting context-appropriate
adoption. The results translate into simple, laboratory-ready guidance on which media
best balance sensitivity for non-albicans Candida species with the need to flag presumptive
C. auris.

Our findings help to bridge the gap between high-complexity identification platforms
and the day-to-day needs of routine microbiology laboratories. Affordable, ready-to-use
chromogenic media remain essential for decentralized laboratories and surge situations,
where rapid triage of Candida spp. is needed but mass spectrometry or molecular assays are
not readily available. Early presumptive recognition of C. auris has direct implications for
infection prevention and antifungal stewardship, particularly in resource-limited settings.

2. Materials and Methods
2.1. Strains

The study included 175 clinical strains of Candida spp. from the collection of the De-
partment of Clinical Microbiology at Ludwik Rydygier Collegium Medicum in Bydgoszcz,

Nicolaus Copernicus University in Torun, Poland (Table 1). The strains were isolated from
clinical specimens obtained from patients at Antoni Jurasz University Hospital No. 1 in
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Bydgoszcz, Poland, between 2014 and 2021. Detailed data on the origin of the Candida
spp. isolates are included in the Supplementary Materials (Table S1). The control group
consisted of reference strains of Candida albicans ATCC 90028 and Candida auris ATCC 21092.

Table 1. Number of isolates by species used in the study.

Species Candida  Candida Candida Candida Candida  Candida Candida Candida Candida
4 albicans auris dubliniensis glabrata kefyr krusei lusitaniae parapsilosis tropicalis
Number of 20 2 13 13 13 7 31 57 19
strains
Total 175
2.2. Culture Media
Five chromogenic media were evaluated for their ability to differentiate Can-
dida species:
e BD CHROMagar Candida (Becton Dickinson, Franklin Lakes, NY, USA).
e CHROM ID Candida (bioMérieux, Marcy—l’Etoile, France).
e CHROMAgar Candida Plus (CHROMagar, La Plaine-Saint-Denis, France and Biomax-
ima, Poland).
e CHROMAgar Candida Plus (GRASO Biotech, Starogard Gdanski, Poland).
e  Brilliance Candida Agar (OXOID, Basingstoke, UK).
Each manufacturer provides expected colony morphology descriptions for common
Candida species. These were used as a reference in this study (Table 2). Representative
colony morphology images provided by manufacturers can be found in the Supplementary
Materials (Figure S1).
Table 2. Expected colony morphology for selected Candida species according to manufacturer data
(after 48 h incubation at 37 °C).
Culture Media
BD CHROMagar v cHroMID ~ CHROMAgar CHROMAgar Brilliance Candida
. Candida . Candida Plus .
Species (Becton Candida (CHROMAar Candida Plus Agar
N (bioMérieux) 8 (GRASO Biotech) (OXOID)
Dickinson) France)
C. albicans light to medium light to dark blue green-blue green-k'Jlue green
green colonies
light blue with light blue colonies
. blue halo with blue halo,
C. auris no data no data blue from the blue from the no data
back side back side
reen, also green brighter than
C. dubliniensis green, also gr colonies of Candida no data no data green
for Candida albicans .
albicans
C. glabrata no data no data mauve purple-pink beige/yellow /brown
C. kefyr no data pink no data no data beige/yellow /brown
light rose to pink, . . .
C. krusei flat colonies with a no data pink and fuzzy irrsmi(azv;gl os d?;;li{;%&f
whitish border G & p
C. lusitaniae no data pink no data no data beige/yellow /brown
C. parapsilosis no data no data no data no data beige/yellow /brown
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Table 2. Cont.

Culture Media
BD CHROMagar o orcuromp ~ CHROMAgar CHROMAgar  Brilliance Candida
. Candida . Candida Plus .
Species (Becton Candida (CHROMA gar Candida Plus Agar
o (bioMérieux) & (GRASO Biotech) (OXOID)
Dickinson) France)

C. tropicalis

blue-gray to
blue-greenish or
metallic blue
colonies with or metallic blue with  metallic, blue with
without violet
halos in the
surrounding
medium

pink dark blue

pink halo pink halo

All the applied media were provided by the respective manufacturers free of charge,
with the aim of conducting an unbiased comparison to assess diagnostic utility. Batches and
expiration dates of CHROMagar products are provided in the Supplementary Materials
(Table S2).

2.3. Culture and Incubation

Clinical strains were collected between 2014 and 2021, stored at —20 °C, and later
subcultured on Sabouraud agar (bioMérieux). All strains were identified to the species
level using MALDI-TOF MS with the MALDI Biotyper system (Bruker Daltonics, Bre-
men, Germany). Identification was performed with the Bruker MALDI Biotyper [MBT
Compass 4.1.90 (Bruker, Bremen, Germany)] using the [BDAL/MBT Compass reference
library V11.0.0.0 (build 10833)], which includes reference spectra for clinically relevant
Candida species.

Identification scores > 2.0 were accepted as reliable species-level identification, ac-
cording to the manufacturer’s criteria. All automated identifications were reviewed by a
trained operator against predefined QC criteria, including concordance across replicate
spots, inspection of raw spectra and spot quality, and verification of score separation from
the next-best match. Scores of 1.7-1.99 were considered genus-level only and prompted
repeat testing.

A simplified on-target protein extraction protocol was used. Briefly, a small amount
of biomass from a fresh colony was directly applied onto a steel target plate, followed by
the addition of 1 pL of 70% formic acid. After air drying at room temperature, 1 puL of
matrix solution («-cyano-4-hydroxycinnamic acid, HCCA, in 50% acetonitrile and 2.5%
trifluoroacetic acid) was added. Calibration was performed using the Bruker Bacterial
Test Standard (BTS) before each run. For each isolate, two independent on-target prepa-
rations (replicate spots) were acquired. Concordant top hits were required for accep-
tance. Isolates yielding subthreshold scores or non-concordant results were reprocessed
(fresh spot or extraction). Representative spectra for Candida species are provided in the
Supplementary Materials (Figure S2).

MALDI-TOF MS was selected for yeast identification due to its high accuracy, speed,
and cost-effectiveness in routine microbiological diagnostics. It enables reliable species-
level identification of Candida spp. within minutes and has been widely validated in clinical
microbiology laboratories [7].

Each confirmed strain was simultaneously inoculated onto all five chromogenic media
and incubated under identical conditions (37 °C, up to 72 h). Colony morphology was
evaluated at 24, 48, and 72 h. Photographs were taken against both white and dark
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backgrounds to enhance the visualization of color differences. The most representative
images were selected to illustrate distinctive colony characteristics for each medium and
species (Supplementary Materials, Figures S3-57).

3. Results

All Candida spp. strains were incubated under identical conditions for up to 72 h.
Colony morphology and pigmentation were assessed after 24, 48, and 72 h. After 24 h, most
colonies exhibited only faint or incomplete coloration. At 48 h, the colony colors were more
distinct and typically matched the expected appearance according to the manufacturer’s
specifications. Although the primary evaluation and identification were based on the 48 h
read-out, incubation was continued to 72 h in order to assess whether any additional phe-
notypic changes (e.g., pigment intensification, color shift, or delayed differentiation) would
occur. This extended incubation allowed for the detection of any late-developing changes
that might influence interpretation, although in most cases, no significant alterations were
observed beyond 48 h.

Each chromogenic medium was evaluated individually by two investigators, obtaining
the same results observations. Observations included colony color, morphology, and any
diagnostic challenges. Detailed data are presented in Table 3.

Table 3. Candida spp. colony color and morphology observed on selected chromogenic media after
48 h of incubation.

Culture Media
BD
CHROMagar Agar CHROM CHROMAgar CHROMAgar Brilliance
. . . Candida Plus Candida Plus .
Species Candida ID Candida Candida Agar
(Becton (bioMérieux) (CHROMAgar (GRASO (OXOID)
1. France) Biotech)
Dickinson)
C. albicans blue-green blue agrizrl}r_l:?ilrfé green-blue green, flat, small
’ (100.0%) (100.0%) (%1 00.0%) (100.0%) (100.0%)
light blue with light blue with
Cows Whecmm  pknie Suehobe Hielobue g, g
(100.0%) (100.0%) side side (100.0%)
(100.0%) (100.0%)
C. dubliniensis blue-green light blue agrle;?r;];?ilrfé green-blue green, flat, small
' (100.0%) (100.0%) (%100'0%) (100.0%) (100.0%)
ol hite. £ mauve mauve beige
C. glabrata violet white, fuzzy (91.7%) (91.7%) (91.7%)
(100.0%) (100.0%) : : _
violet-blue violet-blue blue-violet
(8.3%) (8.3%) (8.3%)
C. kefyr dark beige pink mauve mauve cream
’ (100.0%) (100.0%) (100.0%) (100.0%) (100.0%)
. violet-pink white, fuzzy violet-pink, violet-pink, .belge or
C. krusei (100.0%) (100.0%) fuzzy fuzzy pink-brown
e e (100.0%) (100.0%) (100.0%)
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Table 3. Cont.
Culture Media
BD CHROMAgar CHROMAgar
CHROMagar Agar CHROM . & . 8 Brilliance
. . . Candida Plus Candida Plus .
Species Candida ID Candida (CHROMA gar (GRASO Candida Agar
(Becton (bioMérieux) 8 ; (OXOID)
c . France) Biotech)
Dickinson)
beige
C. lusitani dark beige pink violet violet (73.4%)
- tusttaniae (100.0%) (100.0%) (100.0%) (100.0%) dark beige
(13.3%)
violet
(13.3%)
blue-violet with cream-violet
- bt il blue halo with blue halo beice, flat i
C. pampsilosis cream—}())m wnite, sina (57.40/0) (907(70) eige, tla ,Osma
(100.0%) (100.0%) blue-violet cream-violet (100.0%)
without blue without blue
halo halo
(33.3%) (5.6%)
blue-violet with cream
violet halo o
(9.3%) (3.7%)
o blue-%rey pin(l)( metallic dark metallic, blue dark blue or
C. tropicalis (83.3%) (88.9%) blue with with pink halo  aquamarine, flat,
white-grey white-blue, small pink halo (100.0%) small, shiny
(16.7%) (11.1%) (100.0%) (100.0%)

3.1. BD CHROMagar Candida (Becton Dickinson)

This medium confirmed the expected characteristics for C. albicans (100.0%), C. tropicalis
(83.3%), and C. krusei (100.0%). As reported by the manufacturer, other Candida species
formed cream-colored to light pink or violet colonies. Candida dubliniensis (n = 13, 100.0%)
displayed morphology identical to C. albicans, which is consistent with the noted difficulty
in differentiating these closely related species based solely on colonies morphology features.

3.2. CHROM ID Candida (bioMérieux)

This medium successfully distinguished C. albicans (or C. dubliniensis) from other Can-
dida species, but it was not capable of differentiating between C. albicans and C. dubliniensis.
Both produced light to medium blue colonies (1 = 33, 100.0%). Subtle differences were
noted, with C. dubliniensis appearing slightly lighter in shade, (1 = 13, 100.0%) a distinction
also mentioned in the manufacturer’s documentation. The expected pink coloration for
C. kefyr (100.0%), C. lusitaniae (100.0%), and C. tropicalis (88.9%) was observed. C. auris
strains were pink-white (1 = 2, 100.0%), and C. glabrata, C. krusei, and C. parapsilosis (n =77,
100.0%) were consistently white; however, these species’ growth characteristics were not
specified by the manufacturer.

3.3. CHROMAgar Candida Plus (CHROMAGgar France)

This medium was effective in differentiating Candida auris, which formed light blue
colonies with a distinct blue halo, visible especially on the reverse side of the plate. This
feature was consistently observed in both clinical isolates (1 = 2, 100.0%) and the reference
strains. As with other media, C. albicans and C. dubliniensis were indistinguishable. Most
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species matched the morphological expectations stated by the manufacturer. One isolate of
C. glabrata showed slightly darker coloration. C. tropicalis representatives displayed charac-
teristic bluish-metallic colonies with pink halos, as described in the product documentation.
A noteworthy observation was the potential for misidentifying C. parapsilosis as C. auris due
to a similar halo effect in massive growth. However, colony color and distribution helped
to differentiate between these species. C. auris had consistent halos around individual
colonies, whereas C. parapsilosis displayed halos only in densely populated areas.

3.4. CHROMAgar Candida Plus (GRASO Biotech)

This medium, produced under license from CHROMAgar France, showed nearly
identical colony morphology to the product of CHROMAgar France manufacturer. Iden-
tification of C. auris was possible using the same criteria, including a halo presence and
colony color. Morphological features of other species were also consistent, confirming the
reliability of this medium in Candida species identification.

3.5. Brilliance Candida Agar (OXOID)

All the tested species grew on this medium, but differentiation was limited. Most
colonies were beige or brown, except for species expressing alkaline phosphatase (C. albicans,
C. dubliniensis, C. tropicalis), strains of which produced green or dark blue colonies (Table 3).
However, the overall low specificity of this medium hinders accurate identification based
solely on morphology.

4. Discussion

The increasing incidence of candidemia and invasive fungal infections, especially in
immunocompromised patients, highlights the urgent need for rapid and cost-effective tools
in clinical microbiology diagnostics [1,8,9]. Chromogenic media serve as valuable first-line
tools for presumptive identification of Candida species, particularly in resource-limited
settings where molecular methods-based diagnostics or MALDI-TOF MS may not be simply
available. In the present study MALDI-TOF MS was selected as the reference method for
yeast identification due to its high accuracy, speed, and suitability for routine diagnostic
use. It enables rapid and reliable species-level identification of Candida spp., including
uncommon or closely related species. However, despite its advantages, this technique
requires a highly specialized and expensive instrument, which may not be readily available
in all clinical or microbiological laboratories. As a result, access to MALDI-TOF MS remains
limited in some settings, particularly in low-resource environments. Therefore, evaluating
alternative methods, such as chromogenic media, remains relevant and valuable in such
contexts [10-12].

Odds et al. [11] confirmed that CHROMagar Candida (France) afforded the correct
presumptive recognition of C. albicans, C. tropicalis, C, krusei, and Trichosporon spp. Nadeem
et al. [12] revealed that CHROMagar Candida (France) can accurately differentiate between
C. albicans, C. tropicalis, and C. krusei. The specificity and sensitivity of CHROMagar
Candida (France) for C. albicans was calculated as 99%, for C. tropicalis it was calculated as
98%, and for C. krusei it was 100%.

Taverna et al. [13] evaluated the performance of CHROMagar™ Candida Plus for
the identification of 303 yeast isolates representing 60 species. The medium demonstrated
high diagnostic accuracy, especially for identifying Candida auris. However, some isolates
were misidentified as C. auris or C. glabrata, highlighting the limitations of phenotypic
methods. Mulet Bayona et al. [14] conducted a multicenter study to assess CHROMagar™
Candida Plus for detecting C. auris and other Candida species from environmental and
clinical surveillance samples. The medium showed high sensitivity and specificity, making
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it suitable for outbreak monitoring and rapid screening. Rathore et al. [15] compared
CHROMagar™ Candida with conventional methods for identifying Candida species from
superficial skin infections. The study found high agreement between both methods, with
CHROMagar offering faster presumptive identification. A study from 2020 [16] compared
the diagnostic performance of the new CHROMagar™ Candida Plus with CHROMagar™
Candida. While CHROMagar™ Candida showed good sensitivity overall, it had limita-
tions in identifying species less common than C. albicans, such as C. krusei, C. glabrata, C.
parapsilosis, C. orthopsilosis, C. lusitaniae, and C. auris.

Our findings demonstrate that CHROMAgar Candida Plus media (France and GRASO
Biotech) provided the most reliable morphology-based differentiation, especially for C.
auris, which exhibited consistent colony features. This is of clinical significance, given the
public health concern surrounding this emerging multidrug-resistant species [17-22], since
the pathogenicity and transmission potential of C. auris have raised significant concerns in
healthcare settings [19].

A noteworthy observation was the potential for misidentifying C. parapsilosis as C. auris
due to a similar halo effect in crowded cultures, although the subtle differences in colony
color and morphology were useful for distinguishing the species when carefully interpreted.

Despite their utility, chromogenic media present notable limitations. Differentiation
between C. albicans and C. dubliniensis remains problematic on all of the tested media
due to similar enzymatic profiles [23]. Moreover, species such as C. tropicalis showed
morphological variability (Table 3) that may affect identification in mixed cultures. This
feature might be due to the physiology of C. tropicalis and its ability to undergo yeast—
hyphae switching [24]. This highlights the need for confirmatory methods in cases of
ambiguous results, especially considering the risk of misidentification.

A limitation of this study is the use of laboratory-cultured isolates rather than direct
patient specimens, which may differ in colony presentation due to the sample matrix or
other microbial presence and their competition.

An important benefit of chromogenic media is their ability to facilitate the early
recognition of mixed yeast cultures. Unlike traditional Sabouraud agar, which typically
yields homogeneous-appearing colonies, chromogenic media allow differentiation based
on colony color and morphology. This advantage significantly improves the detection of
polyfungal infections during initial culture evaluation and supports more accurate and
timely diagnostic interpretation, particularly in high-throughput clinical settings.

Furthermore, chromogenic media provide an inexpensive and immediate diagnostic
option for settings with limited access to molecular methods, improving early treatment
decision-making and contributing to antimicrobial stewardship initiatives.

Further evaluation on primary clinical samples, including blood culture-derived yeasts,
would be beneficial. Fungal dissemination mechanisms in clinical settings also deserve
further exploration, especially in the context of nosocomial outbreaks [2]. Future work
could explore the integration of chromogenic media with image analysis for color and
morphology classification. Additionally, standardizing colony color interpretation through
digital tools could reduce subjectivity and inter-laboratory variability.

In conclusion, chromogenic media remain an accessible and informative component
of diagnostic workflows, but their use should be supported by confirmatory methods,
especially for less typical, less common, or antifungal-resistant species.

5. Conclusions

Chromogenic media represent a valuable, cost-effective, and user-friendly tool for the
preliminary differentiation of Candida species and early detection of mixed yeast cultures
in clinical microbiology laboratories. Among the tested media, CHROMAgar Candida Plus
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(CHROMAGgar France and GRASO Biotech) demonstrated the highest diagnostic accuracy,
notably excelling in the identification of C. auris, an emerging multidrug-resistant pathogen
of significant clinical concern. The distinctive colony morphology and characteristic halo
formation further enhance their utility for rapid screening and presumptive diagnosis.

Nevertheless, the inability of chromogenic media to reliably distinguish C. albicans
from C. dubliniensis underscores their inherent limitations, particularly in cases requiring
precise species-level identification. For definitive diagnosis, especially in mixed infections
or when less common Candida species are involved, complementary methods such as
MALDI-TOF MS or molecular techniques remain indispensable.

In conclusion, chromogenic media should be regarded as a supportive first-line diag-
nostic tool, facilitating early recognition and timely initiation of targeted antifungal therapy,
while serving as a practical option for laboratories lacking access to advanced identification
technologies. Their integration into routine workflows can significantly improve clinical
management of candidiasis and contribute to better patient outcomes.

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390 /mps8050098/s1, Table S1: The origin of the applied Candida
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