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Abstract

Background: Approximately half of all positive blood culture bottles in
the United States contain Gram-positive cocci in clusters (GPCC), of
which about a third are Staphylococcus aureus. Since the treatment of
a GPCC infection varies greatly depending on the etiologic agent, rapid
diagnostic techniques are needed to guide physicians to direct appro-
priate therapy. Fluorescence in situ hybridization using peptide nucleic
acid probes (PNA FISH) is a manual in vitro diagnostic platform (Ad-
vanDx, Woburn, MA), that enables clinical microbiology laboratories to
identify the organism present in positive blood culture bottles within 2.5
hours. The Ventana Discovery instrument is an automated slide pro-
cessing device capable of running a variety of assays. The combina-
tion of a rapid assay in an automated format promises greater access
to important diagnostic information.

Methods: Smears were prepared directly from positive blood culture
bottles using slides, fixation reagents and methods supplied by AdvanDx.
Samples were simultaneously classified by Gram stain and morphology
and 36 samples identified as GPCC were prepared in duplicate for the
study. Analysis by S. aureus PNA FISH was subsequently performed
manually and on the instrument. The method comprised a 90 minute
hybridization at 55°C followed by a 30 minute wash at 55°C. A proto-
col was written for the instrument using the standard software and re-
agents, except for the probe/hybridization reagent which was loaded
into an instrument mounted dispenser. Samples were run on the instru-
ment in groups of eighteen, along with a positive and negative control.
The manual and automated results were compared to each other, and
to the hospital’s routine identifications following subculture.

Results: The Ventana Discovery system gave a sensitivity of 100%
(15/15) and a specificity of 100% (21/21) for S. aureus PNA FISH as
confirmed by the manual assay and routine identification methods.
Conclusion: The Ventana Discovery system offers an automated meth-
od for running S. aureus PNA FISH assays. The instrument provides
equivalent results to the manual assay in a “walk-away” format.

Introduction

Gram-positive cocci in clusters (GPCC) account for
the majority (~ 60%) of positive blood cultures in the
United States. Of all GPCC positive blood cultures,
actual infections by S. aureus make up ~ 25-30% of
the total, the remainder is mostly accounted for by co-
agulase negative staphylococci (CNS) contamination
during phlebotomy (1). With bacteremia being a lead-
iIng cause of death, timely and appropriate treatment
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S. aureus PNA FISH (AdvanDx, Woburn, MA) is a
fluorescence in situ hybridization assay that provides
definitive S. aureus identification results directly from
GPCC-positive blood culture bottles in just 2.5 hours.
The assay is highly specific which enables labs to dis-
criminate true S. aureus infections from other GPCC-
positive samples earlier than traditional identification
methods.

The Ventana Discovery System is a fully automated
device for processing microscope slides. The instru-
ment provides a platform for many assays including
ISH, FISH, immunohistochemistry, and microarrays
among others. The instrument is “open” meaning that
third party reagents can be used by adding them to a
disposable syringe dispenser mounted on top of the
iInstrument. The operator programs the application of
reagents from the dispenser as part of the protocol.

Randomly chosen GPCC-positive blood culture bottles
were collected in the microbiology lab at Lahey Clinic
(Burlington, MA). Duplicate smears of each sample
were made for both the manual and the automated
Discovery PNAFISH methods. The manual PNAFISH

protocol followed that previously described (2).

A protocol was written on the Ventana Discovery In-
strument using the system software provided, and fol-
lowing the manual protocol as closely as possible. The
automated protocol differed slightly in the timing of the
steps. Other differences included washing with 0.1%
SDS instead of AdvanDx stringent wash, and the use
of an oil coverslip during hybridization.
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PNA FISH results were compared to standard meth-
ods which involved subculture on selective media and
subsequent identification.

Both the manual and automated assays provided re-
sults with a specificity and sensitivity of 100%. The au-
tomated protocol took longer (~ 4hr) than the manual
protocol (~ 2.5hr) since slides are treated in batches
of 20 manually, and as individuals automatically.

All the positive results by manual or automated PNA
FISH were confirmed positive for S. aureus by routine
identification. The kits/methods did not display cross
reactivity with CNS, or other organisms including Ba-
cillus spp. or Corynebacterium spp. as well as mixed
cultures of CNS and Streptococcus spp., or Entero-
coccus faecium. See Table 1 for complete details.

Table 1: Summary of Results

S. aureus PNA FISH Results
Routine ID Results # Manual Automated
CNS 16 0/16 0/16
a-hem. Streptococcus + CNS 2 0/2 0/2
E. faecium + CNS 1 0/1 0/1
Bacillus sp. 1 0/1 0/1
Cornybacterium sp. 1 0/1 0/1

Table 2: Comparison of manual and automated
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Conclusion

Both manual and automated PNA FISH showed 100%
sensitivity and 100% specificity as compared to rou-
tine identification.

This study shows that S. aureus PNA FISH can be
performed on the Ventana Discovery system without
any apparent loss in sensitivity of specificity.

Use of automated equipment for PNA FISH reduces
the training burden on lab personnel, and makes the
assay available to lab managers 24/7. The automat-
ed format has a slightly longer time-to-result, which
we see as a fair a trade-off with the benefits of a “walk
away’ assay.

Though still untested, the potential of running multiple
PNA FISH tests in parallel would provide a simplified,
efficient and convenient method to test samples with
any of several different PNA FISH Kits.
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