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Abstract

Background. Candida species constitute the majority of all clinically
relevant fungal isolates. Rapid discrimination between potentially
fluconazole-resistant and likely fluconazole-sensitive Candida species
could provide useful early information for clinicians confronted with blood
cultures (BC) positive for yeast. Yeast Traffic Light PNA FISH™ (YTL,
AdvanDx) is a recently developed method for rapid detection of the five
most common and clinically relevant Candida species. YTL PNA FISH was
used to detect C. albicans (CA), C. parapsilosis (CP), C. tropicalis (CT), C.
glabrata (CG), and C. krusei (CK) on slides prepared from blood cultures.
PNA probes specific to these five yeast were designed and fluorescently
labeled such that CA and CP are detected by green fluorescence, CT
IS detected by gold fluorescence, and CG and CK are detected by red
fluorescence. The detection method takes about 2.5 hours; results are
visualized on a fluorescent microscope.

Methods. 111 samples comprising 81 yeast+ BC, 15 non-yeast+ BC and,
15 BC bottles spiked with yeast lab strains were tested. CA and CP were
identified as green fluorescent cells, CT was identified as gold fluorescent
cells, and CG and CK were identified as red fluorescent cells. Results were
compared to identification by conventional methods.

Results. All samples were correctly identified, with one exception. Positive
results included 30 CA, 21 CP, 10 CT, 19 CG, 4 CK, and 1 CA/CT mixed
culture. The one false negative result was positive for CG by culture, and
had rare yeast by Gram stain. All non-fungal specimens were negative.

Conclusion. The YTL assay provided a positive result in 90% (73/81) of
yeast+ BC. The test splits the vast majority of yeast+ BC into three color
groups, where the red color indicates species which may be fluconazole
resistant (CG and CK), and the green color indicates species which are
likely fluconazole sensitive (CA and CP). The golden color, which positively
identifies CT, was found to be somewhat variable in hue and intensity when
used with BacT/Alert FAN bottles.

Introduction

Fungal Infections have the highest mortality rates of all
bloodstream Infections. Candida species are the most
frequently isolated fungi from blood and represent the fourth
most common cause of nosocomial infections (1). The most
frequently isolated yeast is C. albicans (~=54%), followed by
C. glabrata (~16%), C. parapsilosis (~15%), C. tropicalis
(~10%), and C. krusel (~2%) (2). Candida bloodstream
Infections are often treated with fluconazole, or other azole
drug; however, some Candida species (C. glabrata and C.
krusel) are resistant to fluconazole. This assay differentiates
between Candida species that are susceptible to fluconazole
(CA and CP/GREEN) and resistant or likely resistant to

Evaluation of Yeast Traffic Light PNA FISH™for detection of High Prevalence Candida Species

J. R. Shepard!, W. G. Merz?, M. Gherna?, G. Hall°, D. Wilson?®, G. Procop*, M. J. Flandaca*

fluconazole (CG and CK/RED). The test detects CT with a
golden, or yellow fluorescence. Although C. tropicalis can
usually be treated withanormalfluconazole dose, thisspecies
frequently displays so-called trailing resistance when tested
by disk-diffusion or E-test which can confound diagnosis.
The Yeast Traffic Light is designed to work in conjunction with
the C. albicans/C. glabrata PNA FISH test. The combined
results of the two tests provide definitive species ID for these
five Candida species.

The PNA FISH method Is displayed in Figure 1. Samples
were prepared from routine blood cultures within 48 hours
of signaling positive. 15 blood culture bottles that signaled
negative at 5 days were spiked with lab strains of yeast
species of the assay.
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-igure 1. PNA FISH Method

Principles of Yeast Traffic Light PNA FISH Method

A drop of Fixation Solution and a drop of positive blood cul-
ture are mixed together on a slide, and fixed by either of three
methods (flame, heat block, or methanol). Hybridization solu-
tion containing PNA probes specific to C. albicans, C. parap-
silosis, C. tropicalis, C. glabrata, and C. krusei ribosomal RNA
are added to the smear, followed by application of a coverslip.

PNA probes are fluorescently labeled with fluorescein (C. albi-
cans and C. parapsilosiss§GREEN), rhodamine (C. glabrata and
C. krusel/RED), or a combination of fluorescein and rhodamine
(C. tropicalis). Smears are incubated on a heat block at 55°C
for 90 minutes, after which they are washed for 30 minutes at
55°C In a stringent wash solution. Slides are air dried, mount-
INng media Is added, and slides are visualized on a fluorescent
microscope at 600X using a FITC/Texas Red filter.

Routine identifications of clinical samples were performed using
a variety of standard laboratory methods.

Performance Data:

Yeast Traffic Light PNA FISH was performed at each trial site.
Smears were scored either Positive (CA + CP/GREEN, CG +
CK/ RED, and CT/YELLOW) or Negative. (Fig. 2)

Table 1.

Results of Yeast Traffic Light PNA FISH testing at 2 clinical laboratories
Including 111 clinical samples. Columns display the number of each type of
result for each species tested.

C. albicans
C. parapsilosis

C. glabrata

Routine Identification .
C. krusel

C. tropicalis Negative

Candida albicans
Candida parapsilosis
Candida glabrata
Candida tropicalis
Candida krusel

C. albicans + C. tropicalis
Candida dubliniensis
Cryptococcus neoformans
Cryptococcus laurenti
Malassezia furfur
Malassezia pachydermatis
Scedosporium sp.

CNS

Staphylococcus aureus
Enterococcus

Diphtheroid bacilli
Enterococcus + CNS
Escherichia col
Escherichia vulneris

GNR

Group B Streptococci
Neisseria meningitides
Pseudomonas aeruginosa
Streptococcus milleri
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C. albicans, C. glabrata, and C. tropicalis

C. albicans C. parapsilosis

C. tropicalis S. cerevisiae

C. glabrata C. krusei
Figure 2. Examples of Yeast Traffic Light PNA FISH.
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Table 2: Performance statistics for the Yeast Traffic Light PNA FISH test on
clinical samples

Sensitivity Specificity PPV NPV

Green 100% 100% 100% 100%

(C. albicans + C. parapsilosis) ~ (111/111)  (111/111) (111/111) (111/111)
Yellow 100% 100% 100% 100%

(C. tropicalis) (111/111)  (112/111) (111/111) (111/111)

Red 96.2% 100% 100% 98.8%

(C. glabrata + C. krusei) (25/26)  (111/111) (111/111) (85/86)

Conclusion

Yeast Traffic Light PNA FISH provides rapid and accurate
identificationofthe mostprevalentyeastspecies. Representative
examples of all detected species are displayed in Figure 2,
iIncluding an example of a 3-color (artificially) mixed sample.

All 31 C. albicans, 21 C. parapsilosis, 11 C. tropicalis, and 6 C.
krusel positive blood cultures were correctly identified. Of 20
C. glabrata positive blood cultures, 19 were correctly identified.
This aberrant sample was shown to be positive by reflux testing
with the C. albicans/C. glabrata PNAFISH assay which revealed
only a few clusters of (positive) cells on the entire slide. No
false positives were reported. Interstingly, a mixed culture of C.
albicans and C. tropicalis was identified which displayed both
green and yellow fluorescent cells.

The assay will identify the majority of yeast-positive blood
cultures to 1 of 5 species in less than 3 hours. Earlier species
iInformation of these yeasts will also allow clinicians to prescribe
appropriate antifungal therapy with more confidence, based on
susceptibility profiles in their area.
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